Project 2-Individual assignment

Mini team sports game simulation
(80 points)

Due: 12/07 Wednesday 11:59 pm
No late submission accepted



Computer Gaming Simulation

Computer gaming is a computer simulation of a
virtual world

Game designers must have knowledge of the
following to make people, objects, and

environments behave realistically in a virtual world:
— Computer graphics
— Atrtificial intelligence
— Human-computer interactions and simulation
— Software engineering
— Computer security
— Fundamentals of mathematics
— Laws of physics relating to gravity, elasticity, light, and sound
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https://www.youtube.com/watch?v=I6AjwpwxhoQ
https://www.youtube.com/watch?v=D7FC0ajDefw

Creating the Virtual World

a software system within which
games can be created

Following functionality provided by tools of a game
engine:
* A rendering engine for graphics

* A physics engine to provide a collision detection system
and dynamics simulation

A sound-generating component
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Creating the Virtual World

Additional functionality resulting from tools of a game
engine:

« A scripting language apart from the code driving the
game

« Animation

- Artificial intelligence algorithms (e.g., path-finding
algorithms)

« A scene graph that holds the spatial representation
In a graphical sense
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Soft Skills

High Quality Game Design and Development
Requires Effective Use of “Soft Skills™:

with designers, programmers, and
artists on various technical ideas throughout the entire
game design and development process

as the game design constantly
evolves and changes throughout the development and
production process
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Soft Skills

« Willingness to abandon much of the completed design
work when the game’ s story line, mechanics, art,
programming, audio, video, and/or scripting requires
significant changes
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Game Programming

A variety of application programming interfaces
) and libraries are available to help
developers with key programming tasks

The choice of API determines which

and the programmer should
employ to use the services

The determines which
service the programmer will use; some libraries
permit efficient cross-platform development
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Game Programming

Coding process begins with the creation of “the
game loop”

Game loop Is responsible for managing the game
world, regardless of any input from the user

For example, the game loop might update enemy
movement in the game or check for victory/loss
conditions

Basically, the game loop manages the simulation
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What Is Simulation?

A model of a complex system and the experimental
manipulation of the model to observe the results

Systems that are best suited to being simulated are
dynamic, interactive, and complicated

An abstraction of a real system

It is a representation of the objects within the system
and the rules that govern the interactions of the objects
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Constructing Models

— Treats time as continuous

— Expresses changes in terms of a set of differential equations
that reflect the relationships among the set of characteristics

— Meteorological models fall into this category
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Thinking Machines

https://www.youtube.com/watch?v=0QdQL11uWWcl

http://www.theverge.com/2013/9/17/4740466/how-siri-found-its-voice-video

FIGURE 13.1 A computer might have trouble identifying the cat in this picture
Courtesy of AmyRose
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https://www.youtube.com/watch?v=QdQL11uWWcI
http://www.theverge.com/2013/9/17/4740466/how-siri-found-its-voice-video

Thinking Machines

Humans do best Computers do best

FIGURE 13.1 A computer might have trouble identifying the cat in this picture
Courtesy of AmyRose
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Thinking Machines

The study of computer systems that attempt to model and
apply the intelligence of the human mind

For example, writing a program to pick out objects in a
picture
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The Turing Test

Turing test

BENEDICT CUMBERBATCH IS OUTSTANDING

W= A test to empirically determine
7o Wty Whether a computer has achieved
intelligence

Alan Turing

An English mathematician who wrote
a landmark paper in 1950 that asked
the question: Can machines think?

He proposed a test to answer the
guestion "How will we know when
we’ ve succeeded?"
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The Turing Test

Interrogator

At last — a computer program lh at
can beat a champion Go player

ALL SYSTEMS GO

Respondent A Respondent B

FIGURE 13.2 In a Turing test, the interrogator must determine which respondent is the
computer and which is the human
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https://deepmind.com/alpha-go.html

The Turing Test

Two systems (human and computer) are equivalent in
results (output), but they do not arrive at those results in the
same way

Two systems (human and computer) use the same internal
processes to produce results
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Robotics

Mobile robotics

The study of robots that move relative to their environment,
while exhibiting a degree of autonomy

Sense-plan-act (SPA) paradigm

The world of the robot is represented in a complex
semantic net in which the sensors on the robot are used to
capture the data to build up the net

FIGURE 13.8 The sense—plan—act (SPA) paradigm
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Subsumption Architecture

Rather than trying to model the entire world all the time, the
robot Is given a simple set of behaviors each associated with
the part of the world necessary for that behavior

—»| Wander randomly

—

—>[ Keep going to the left (or right)

I

—>'L Avoid obstacles

—)—'L Robust transit and station keeping

FIGURE 13.9 The new control paradigm

Bartlett Learning, LLC an Ascend Learning Company
www.jblearning.com



Subsumption Architecture

MAR-UIKE MACHINES RULE THE WORLD!
Fascimating Tales of a Strange Tomearow

A robot may not injure a human
— being or, through inaction, allow a
human being to come to harm.

- Sensors A robot must obey orders given it Y
', | 2 by a human being.

A robot must protect its own Y
existence.

> Actuators )

FIGURE 13.10 Asimov's laws of robotics are ordered
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https://en.wikipedia.org/wiki/Three_Laws_of_Robotics
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Project 2

Mini team sports game simulation
(80 points)

Due: 8/21 Sunday 11:59 pm
No late submission accepted
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e Soccer Rules: The basic rules of soccer for kids and adults.
* https://www.youtube.com/watch?v=M18UNJDspO4

* Football Simulator
* http://www.betstatz.com/simulator

Match Simulation

KRBURN

Bolton ——y < Blackburn
Last 5 Matches _ J \ v Last 5 Matches

17 Mar  Cham Ipswich (A) 17 Mar  Cham Brentford (H)

14 Mar Cham Millwall (H) d 14 Mar Cham Charlton (A)
11 Mar Cham Blackburn (A) 11 Mar  Cham Bolton (H)

3Mar  Cham Reading (H) 1- HALFITIME : 4Mar Cham Sheffield Weds (A)

28 Feb Cham Brighton (H) e — 28 Feb Cham Bournemouth (A) 0-0
' Go Back

Match Simulation

Your predictions are...

Half Time Score Full Time Score
Blackburn 0-1 0-1



https://www.youtube.com/watch?v=M18UNJDspO4
http://www.betstatz.com/simulator
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http://www.agame.com/games/soccer
http://www.y8.com/games/the_champions_4_-_world_domination
http://www.y8.com/tags/soccer

The World Football Elo Rating System

The ratings are based on the following formulas:
Rh = Ro + Kx (W - We)

Rp is the new rating, Rg is the old (pre-match) rating.

K is the weight constant for the tournament played:

http://www.easports.com/2014-fifa-

N oa world-cup/news/2014/ea-sports-2014- ® 60 for World Cup finals;
3 @ Br‘z“ fifa-world-cup-prediction ® 50 for continental championship finals and major intercontinental tournaments;
e QUALIFIED WORLD CUP TEAM RANKINGS * 40 for World Cup and continental qualifiers and major tournaments;
Oy | @ 2% * 30 for all other tournaments;
Dota based on World Cup 2014 | Offcal FIFA Rankings as | EA SPORTS FIFA World Cup 2014 ® 20 for friendly matches.
friendly matches. of May 8, 2014. in-game ranking.
WINS RANKINGS RATING K is then adjusted for the goal difference in the game. It is increased by half if a game is won by two goals,
o TR spein 0= Seslesesiese by 3/4 if a game is won by three goals, and by 3/4 + (N-3)/8 if the game is won by four or more goals,
! ; : ?.L.Y 2: ATT MID DEF http://keithlyons.me/ where N is the goal difference.
4 2 blog/2014/05/30/pred
NELCECORS : : §°'°'“b'“ 1 : . . . icting-the-outcome-of- W is the result of the game (1 for a win, 0.5 for a draw, and 0 for a loss).
e ; the-2014-fifa-world-
e s - =y 0.y €. cup/ . . . . .
8 8 Swizedond 0 P, We is the expected result (win expectancy), either from the chart or the following formula:
l; I: "G"Zm :: FINISHING  PASSING  TACKUNG
11 11 England 0 w— -
2 12 Beglgmm 0w 3[95;@8535 We =1/ (10( dr/400) + 1)
ile +1 A
: :: EZL 1 S | moose  HEEEEE

dr equals the difference in ratings plus 100 points for a team playing at home.

http://www.ea.com/uk/news/national-team-infographics http://www.eloratings.net/system.html

http://www.sportsnet.ca/hockey/nhl/ea-
sports-nhl-14-predicts-boston-bruins-stanley-
cup-san-jose-sharks/

Video game simulates 2014 Stanley
Cup final



http://www.ea.com/uk/news/national-team-infographics
http://www.eloratings.net/system.html
http://www.sportsnet.ca/hockey/nhl/ea-sports-nhl-14-predicts-boston-bruins-stanley-cup-san-jose-sharks/
http://www.easports.com/2014-fifa-world-cup/news/2014/ea-sports-2014-fifa-world-cup-prediction

Project Requirement
1. UML Diagram document

Unified Modeling Language (UML)

 The UML is a visual modeling language that enables system
builders to create blueprints that capture their visions in a
standard, easy-to-understand way, and provides a

mechanism to effectively share and communicate these
visions with others.

The key is to organize the design process in a way that analysts, clients,

programmers, and others involved in system development can understand and
agree on.

The UML provides the organization.




WashingMachine class is a template for creating
new instances of washing machines.

Class Diagram
WashingMachine

brandName
modelName
serialNumber capacity

Operations

acceptClothes()
acceptDetergent()
turnOn()

turnOff()

acceptClothes()
acceptDetergent()

turnOn()
turnOff()

Object Diagram

myWasher:WashingMachine | :\WashingMachine




WashingMachine

]

Household

Household::WashingMachine

Working with Object- Orientation

Visualizing a Class

a rectangle is the icon that represents a class
If your class has a two- word name, join the
two words together and capitalize the first
letter of the second word (as in
WashingMachine )

the UML represents a package as a tabbed
folder.

If the WashingMachine class is part of a
package called Household, you can give it
the name Household::WashingMachine. The
double colons separate the package name
on the left from the classname on the right.
This type of classname is called a pathname



http://www.pearsonhighered.com/pearsonhigheredus/educator/product/products_detail.page?isbn=9780672326400&forced_logout=forced_logged_out

WashingMachine
brandName
modelName
serialNumber capacity

myWasher: WashingMachine

brandName = "Laundatorium"
modelName = "Washmeister"
serialNumber = "GL57774"

capacity = 16

An object has a specific value
for every one of its class’s
attributes.

Attributes

An attribute is a property of a class. It
describes a range of values that the property
may hold in objects (that is, in instances) of
that class. A class may have zero or more
attributes.

By convention, a one-word attribute name
is written in lower- case letters. If the name
consists of more than one word, the words
are joined and each word other than the first
word begins with an uppercase letter. The
list of attribute names begins below a line
separating them from the class name.

Every object of the class has a specific value
for every attribute. Note that an object’s
name begins with a lowercase letter, pre-
cedes a colon that precedes the class name,
and the whole name is underlined.




An attribute can show its type
as well as a default value.

WashingMachine
brandName: String = "Laundatorium"
modelName: String
serialNumber: String
capacity: Integer

The UML gives you the option of indicating additional
information for attributes. In the icon for the class, you can
specify a type for each attribute’s value. Possible types include
string, floating-point number, integer, and Boolean (and other
enu- merated types). To indicate a type, use a colon to separate
the attribute name from the type. You can also indicate a
default value for an attribute. a



WashingMachine

brandName modelName
serialNumber capacity

acceptClothes()
acceptDetergent()
turnOn()

turnOff()

WashingMachine

brandName modelName
serialNumber capacity

acceptClothes(c:String)
acceptDetergent(d:Integer)
turnOn():Boolean
turnOff():Boolean

Operations

An operation is something a class can do,
and hence it is something that you (or
another class) can ask the class to do.

The list of operations begins below a line
that separates the operations from the
attributes

In the parentheses that follow an operation
name, you can show the parameter that the
operation works on, along with that
parameter’s type. One kind of operation, the
function, returns a value after it finishes
doing its work. For a function, you can show
the value it returns and that value’s type.
These pieces of information about an
operation are called the operation’s signa-
ture. The first two operations show the type
of the parameter. The third and fourth show
the type of the return value.




WashingMachine

WashingMachine

brandName

acceptClothes()

WashingMachine

«id info» brandName
modelName serialNumber

«machine info»
capacity

«clothes-related»
acceptClothes|()

acceptDetergent()
«machine-related»
turnOnN() turnOff()

Attributes, Operations,
and Visualization

In practice, you don’t always show all
of a class’s attributes and operations

An ellipsis indicates that the
displayed attributes or operations
aren’t the whole set.

You can use a keyword to organize a
list of attributes or operations.



WashingMachine Responsibilities and Constraints

brandName modelName
serialNumber capacity

* Inaclassicon, you can write the class’s

acceptClothes() responsibilities in an area below the

acceptDetergent() turnOn() operations list area.
turnOff()

Take dirty clothes
as input and produce clean
clothes as output.

WashingMachine « The rule in curly brackets
brandName constrains the capacity attribute to
modelName be one of three possible values.

serialNumber capacity
{capacity = 16 or 18 or 20 Ib}

acceptClothes()
acceptDetergent()
turnOn()

turnOff()
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Ball Player Guard | Team
diameter Rg.?ﬁt
volume weight
dribbigBall( ) does most |
pazsBall ) of the Basket
shoatBall ) dribbling
rebound( ) and
foulOppanent( ) passing
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college = 35 sec
Int'l = 30 sec}

{peo,= 4 12-minute quarters
college and Int'l = 2
20-minute halves}

foep, = 48 minutes
college and Intl =

40 minus tes)

ErseThieulkios

Analyst: “Coach, what’s basketball all about?”

Coach: “The goal of the game is to shoot the ball through the basket and score more
points than your opponent. Each team consists of five players: two guards, two
forwards, and a center. Each team advances the ball toward the basket with the
objective of ultimately shooting the ball through the basket.”

Analyst: “How does it advance the ball?”

Coach: “By dribbling and passing. But the team has to take a shot at the basket
before the shot clock expires.”

Analyst: “Shot clock?”

Coach: “Yes. That's 24 seconds in the pros, 30 seconds in international play, and 35
seconds in college to take a shot after a team gets possession of the ball.”

Analyst: “How does the scoring work?”

Coach: “Each basket counts two points, unless the shot is from behind the three-
point line. In that case, it’s three points. A free throw counts one point. A free throw,
by the way, is the penalty a team pays for committing a foul. If a player fouls an
opponent, play stops and the opponent gets to shoot at the basket from the free-throw
line.”

Analyst: “Tell me a little more about what each player does.”

Coach: “The guards generally do most of the dribbling and passing. They're typi-
cally shorter than the forwards, and the forwards are usually shorter than the center.
All the players are supposed to be able to dribble, pass, shoot, and rebound. The
forwards do most of the rebounding and intermediate-range shoot- ing, while the
center stays near the basket and shoots from close range.”

Analyst: “How about the dimensions of the court? And by the way, how long does a
game last?”

Coach: “In international play, the court is 28 meters long by 15 meters wide. The
basket is 10 feet off the ground. In the pros, a game lasts 48 minutes, divided into four
12-minute quarters. In college and international play, it’s 40 minutes divided into two
20-minute halves. A game clock keeps track of the time remaining.”
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include

include <string:»
using namespace std;

o

class Students {

public:
Students();
Students(string nn, int aa, int ii)

r
L

name = nnj
age = aa;
idNumber = ii;

!
J

r

void print() {
cout << "\nStudent name: " << name
<< "\n\tAge: " << age
<< "\n\tID: " << idNumber << endl;

]
I

private:
string name;
int age;
int idNumber;

int main()

Students student®l("K1", 28, lee@
Students studente2(“Tom", 21, 1@
Students student®3("Julie™, 19,
student@l.print();
studente2.print();
student@3.print();

cout << "\nClass object variable in array style:"
Students s[3] = { Students("Pokemon”,25,1283), Students("Digimon",2@,1@e4), Students("Barbie",26,1885)

for (int i = 85 i < 3; i++)
s[i].print();
return &;

1
J

Student name: K3J

Age: 20
ID: 1000

name: Tom
Age: 21
ID: 1001

name: Julie
Age: 19
ID: 1002

lass object variable in array style:

Student name: Pokemon

Age: 25
ID: 1003

name: Digimon
Age: 20
ID: 1004

name: Barbie
Age: 26
ID: 1005

<< endl;

Copyright © 2014 Pearson Addison-Wesley. All rights reserved.
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* Your program must include

1.

Structure (or class) design
* Must design structures (or classes) such as person, player, referee, game class etc.

Method/function blocks

* Design your own methods (e.g., scoring, penalty kick etc.)
User inputs, Loops & Conditional statements

* Being used to design your game logics

Arrays (including an array of objects) and Pointer variable (*)
* Must demonstrate how to use both primitive array data and an array of objects
Game logics (2 Semi-finals & Final game)

* 3 games.

Randomization for base scoring/performance

* Review previous assignment (also next slide)

Adding Penalty kick mechanism

* Computer vs. User choice. Make a game more fun and dynamic through a user
interaction.

File generation (summary result output to both screen and txt format)

* Generate a txt file to show the summary (winner, total score, MVP etc. Be creative)

* Display ranking in sorted order.
* Review lecture 5

80 points



Project requirement:

Your project is due by 8/21 11:59 pm. No late submission will be accepted.

This is an individual assignment, no plagiarism. If more than 20% of your code looks similar/same from
another person’s work, your work will be considered as ‘copying, violating plagiarism’, and both people (who
provides codes and you) will receive ‘0" on this project.

You must submit one zip file including all your C++ files (test it before you submit!) and one MS Word
document (minimum 3 pages, name it as project_youlastnameFirstnamelnitial.docx)

* In your MS Word document,

* Provides overall summary of your design approach
e summarize the highlights of your work including your unique design features

* indicates things/reason/constraints which you weren’t able to accomplish (even if some of your
program lacks required components, you may get some partial marks by explaining why/what went
wrong)

 UML diagram

Please review all the specification describe in next pages.

Some bonus mark will be added on your extra work.




Team and Player data generation

Generate 2 semi-final games and one final game,
a) For the final game, two winning teams from the semi-final game should battle for
the championship!

b) Using array(s) (1D or 2D), create minimum 4 teams, and define minimum 3
variables/factors characterizing team performance (i.e., Nationality reputation,
Speed, Power, Injury, Teamwork and Star Player)

* Game play interface: When two teams for each game are selected, you program must
display both name of each country(or team) and name of all 4 players with each player’s
(minimum) 3 skill levels.

* Also, when the game ends, the game statistics/results should both be displayed on
the monitor and be generated as ‘wcResult.txt’ file showing the summary (3 games:
score of each team from 2 semi-final games, and the final game) This topic (file
read/write) will be covered next week.

* Your program should display the record of all 4 teams, and output the team ranks in

order based on each member variable, not total. Also, calculate the total sum for each
team, and show the winning team. Also, try an extra factor (quality of star player)




1. Functions relate to game play Game mEChaﬂICS/p|ay

a) Scoring (goal!) can be achieved by comparing performance of team players from two different teams:

b) Design functions relate to attack and defense functions.

* Not all 4 players should get involved in attack or defense. Pick a random number of players who will
be involved in attack and defense. Then compare their total skill sets on top of overall team
reputation/performance. You must design your own formula to figure out combined skill sets of
multiple players. Also, consider how you can incorporate overall team reputation/performance into
player’s performance.

* Example: Aassign a random value (1 as poor -5 as best) to 3 variables (speed, power, and/or
teamwork) and 2 user entered values (Nationality and Star Player) relate to performance and apply
these values to performance formula you designed (e.g. Performance = 2 x Nationality + Speed x
Power + Teamwork + Star Player - injury) .

* Could However, the magnitude of selected weight variable is not known to the user (Surprise! Apply
random selected weight values for each team). If less than 1 (multiply this weight value to a selected
variable; recalculation!), under performance than previous initial sum. If more than 1 (multiplied by
weight >1), this special weight value introduced on one variable would perform better than the
normal weight (1.0).

a. Design functions relate to penalty function as well as a function representing a unique skill to
goalkeeper (e.g., catchingBall).
b. Design functions relate to foul, and receiving Yellow or Red card (Link explaining foul and

yellow/red card from referee : http://www.understandingsoccer.com/rule-12-fouls-and-
misconduct.html| ). Red card removes a player from the game.



http://www.understandingsoccer.com/rule-12-fouls-and-misconduct.html

. Using array(s) (1D or 2D), create minimum 4 teams, and define 5 variables/factors( 3 random
values and 2 value entered by a user) characterizing team performance (i.e., Nationality
reputation, Speed, Power, Injury, Teamwork and Star Player)

. To compare initial performance of each team, assign a random value (1 as poor -5 as best) to 3
variables (speed, power, and/or teamwork) and 2 user entered values (Nationality and Star
Player) relate to performance and apply these values to performance formula you designed (e.g.
Performance = 2 x Nationality + Speed x Power + Teamwork + Star Player - injury) .

. Team competition is based on the total sum of all member variables for each team. To make the
game more engaging, apply one weight value directly to manipulate/change one specific
member variable entered by the user(either speed, power or teamwork) affecting initial sum.

. However, the magnitude of selected weight variable is not known to the user (Surprise! Apply
random selected weight values for each team). If less than 1 (multiply this weight value to a
selected variable; recalculation!), under performance than previous initial sum. If more than 1
(multiplied by weight >1), this special weight value introduced on one variable would perform
better than the normal weight (1.0).

. Your program should display the record of all 4 teams, and output the team ranks in order based
on each member variable, not total. Also, calculate the total sum for each team, and show the
winning team. Also, try an extra factor (quality of star player)




ips for Bonus mark! Add more factors affecting
game play and user interaction.

 Research what typically happens at the championship? Who can
be a MVP? Audience factor?

* Any extra factor affecting game condition? Different locations?
Weather? Home advantage?

* Feel free to add more detail/refinement on certain functions
(e.g., different attack types?)




Enter Player's skill level in Scale of (1-5) for Sidney Crosby: 3
Enter player Sidney Crosby aggression in scale(1-5): 2

"""" WELLCOME TO WORLD CUP HOCKEY 2016-------- ppter Player's skill level in Scale of (1-5) for Roberto Luongo: 3
T Enter player Roberto Luongo aggression in scale(1-5): 2

/ \ Enter Player's skill level in Scale of (1-5) for John Tavares: 5
_HH.H.HH Enter player John Tavares aggression in scale(1-5): 4

_ _="" WHHHHHW""--__ Enter Player's skill level in Scale of (1-5) for Wayne Gretzky: 2

\\ -" _ \VW=WVv/__ S Enter player Wayne Gretzky aggression in scale(1-5): 1

L T W A " Enter Player's skill level in Scale of (1-5) for Alexander Ovechkin: 2
\\/ PhH _ e Enter player Alexander Ovechkin aggression in scale(1-5): 2
\W\----_/_| /" T""\====- Enter Player's ski%l lev?l in Scal? DF.(I-E) for Evgeni Malkin: 1
AN |%|H]| ( “\[y | / .:) Enter player Evgevl Malkin aggression 1in scale(1-5): ﬂ
\/ / | -+- | \ | 3 -t Enter Player's skill level 1in Scalg of.(l-S) for Pavel Datsyuk: 3
/ / |H|%]| o "y Enter player Pavel Datsyuk aggression in scale(1-5): 5
( \ " Enter Player's skill level in S?ale'of (1-5) for Pavel Bure: 2
/ N .\ VL -\ Enter player Pavel Bure aggression in scale(1-5): 4
e Enter Player's skill level in Scale of (1-5) for Ryan Kesler: 2
, ~u o Enter player Ryan Kesler aggression in scale(1-5): 2
=2 WAV .) I \ Enter Player's skill level in Scale of (1-5) for Patrick Kane: 1
= = = WA, VALY Enter player Patrick Kane aggression in scale(1-5): 3
’ - \T\ \ \ \7}7" \ Enter Player's skill level in Scale of (1-5) for Joe Pavelski: 1
\_ - - = VA \ ) Enter player Joe Pavelski aggression in scale(1-5): 3
C\_ - ' N\ e . L_"""_/ Enter Player's skill level in Scale of (1-5) for Phil Kessel: 2
REAVAR "- | B Enter player Phil Kessel aggression in scale(1-5): 3
Set Team Canada's skill level from (1-5) Enter Player's skill level in Scale of (1-5) for Henryk Gruth: 2
Set Team Russia's skill level from (1-5) Enter player Henryk Gruth aggression in scale(1-5): 1
Set Team USA's skill level from (1-5) 2 Enter Player's skill level in Scale of (1-5) for Krzysztof Qliwa: 2
Set Team Poland's skill level from (1-5) 4 Enter player Krzysztof Oliwa aggression in scale(1-5): 3
Wanna Play shootout round or Game Enter Player's skill level in Scale of (1-5) for Peter Sidokiewicz: 2
Enter 1 for Shootout 7 for Game Enter player Peter Sidokiewicz aggression in scale(1-5): 1
5 Enter Player's skill level in Scale of (1-5) for Mariusz Czerkawski: 2

Enter player Mariusz Czerkawski aggression in scale(1-5): 2

[

"]



Well Come to World Cup Hockey 2816

The 4 teams that are in Semi Finals are: . ====- First Semi Final -----
1. Canada Match Between Team Canada and Team Russia
2. Russia
3. USA Teams are ready Enter s to Start: s
4. Poland
---------- Each Team with Member Details ---------- . . .
Team Canada is attacking Russia
----- Team Canada ----- Attacking
S.No. Name enduranceathleticismTeamwork Performance Team Canada Score a Goal )
1. Sidney Crosby 1 1 1 10 Attacking
2. Roberto Luongo 2 5 4 22 Team Canada Score a Goal
3. John Tavares 5 5 4 43 Attacking
4. Wayne Gretzky 4 2 2 15 Attacking
Attacking
Team Canada Score a Goal
----- Team Russia ----- :EEact%ng
S.No. Name enduranceathleticismTeamwork Performance acking
1. Alexander Ovechkin 3 3 1 18 Team Canada Score a Goal
2. Evgeni Malkin 1 5 4 13 Foul from Canada Player .
3. Pavel Datsyuk 1 4 1 16 Attacking
4. Pavel Bure > > 3 36 Team Russia is attacking Canada
Attacking
""" Team USA ----- . Attacking
S.No. Name enduranceathleticismTeamwork Performance Attackin
1.  Ryan Kesler 1 1 5 14 LNg
2. Patrick Kane 5 3 4 24 Attacking
3 Joe Pavelski 5 1 2 12 Attacking
Attacking
Team Russia Score a Goal
----- Team Poland ----- Foul from Russia Player
S.No. Name enduranceathleticismTeamwork Performance Attacking
1. Henryk Gruth 1 5 1 11 -
2. Krzysztof Oliwa 3 5 3 25 Cana-:?a a 4 Goals
3 Peter Sidokiewicz 5 1 1 11 Russia = 1 Goals
4 Mariusz Czerkawski 2 2 2 14

Team Canada won the Game



Match Between Team USA and Team Poland

Teams are ready Enter s to Start: s Team Poland Score a Goal
Attacking
Attacking

Team USA is attacking Poland Attacking
Attacking Attacking
Attacking Team Poland Score a Goal

Team USA Score a Goal Attacking
Attacking Attacking
Attacking Attacking

Team USA Score a Goal Attacking
Attacking Foul from Poland Player
Attacking Attacking

Team USA Score a Goal Team Poland Score a Goal
Attacking Attacking
Attacking Attacking
Attacking Team Poland Score a Goal
Attacking USA = 4 Goals
Attacking Poland = 4 Goals

Team USA Score a Goal
Attacking Team Poland won the Game
Attacking

Team Poland is attacking USA
Attacking
Attacking



----- Final Match -----
Match Between Team Canada and Team Poland

Teams are ready Enter s to Start: s

Team Canada is attacking Poland
Attacking
Attacking

Team Canada Score a Geoal
Attacking
Attacking
Attacking
Attacking
Attacking
Attacking

Team Canada Score a Geoal

Team Poland is attacking Canada

Attacking
Attacking
Attacking
Attacking

Attacking
Team Poland Score a Goal

Attacking

Attacking

Team Poland Score a Goal
Attacking

2 Goals

2 Goals

Canada
Poland

Team Poland won the Game

----- Final Result -----
The Euro Cup is ended!! Team Poland is the winner

S.No.
1.
2.
3.
4,

Details of Teams Performance and Points

Team Name
Canada
Russia
UsaA
Poland

Bye Bye ----

Total Goals
6

1
4
6

Total Match Wins

1

e
e
2

Total Points

40
27
27
63

- performance: int
- sggreszion:int

+ setPerformance(int): void

b Person ]

- name: String

+ setName(String ): void

7

Use

+ field: type

+ main(String[]): void

TUse-.

— |

- performance: int
- aggression: int

+ method(type): type

— |

+ play(Team, Team, int int
PrinfWriter): int




Well Comes to World Cup Hockey
The 4 teams that are in Seml Finals ares:
The 4 teams that are in Semil Finals ares:

1. Canada
2. Russia
3. Ush

4. Poland

Match Betwsen Team Canada and Team Russia
Canada = 4 Goals
Bussia = 1 Goals

Team Canada won the Gams

Match Between Team USA and Team Poland
USh = 4 Goals

Poland = 4 Goals

Team Poland won the Game

Match Betwesen Team Canada and Team Poland
Canada = 2 Goals

Poland = 2 Goals

Team Poland won the Games

The Euroc Cup is ended!! Team Poland is the winner
—-——- Details of Teams Performance and Polnts ———-
Total Match Wins

8.No. Team Names Total Goals

1. Canada & 1
2. Russia 1 0
3. USA 4 o
4. Poland & 2

———— Byes Bye ————

Total
40
27
27
63

Polnts

International Hockey Results.txt
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Canada's skill level from (1-5)

Russia's skill level from (1-5)

USA's skill level from (1-5) 2

Poland's skill level from (1-5)
ay shootout round or Game
for Shootout 2 for Game

[\

=

Canada is attacking

Where do you want to shoot Select a placement:

Press 1 for left, 2 for right, 3 for middle
>
\O
- /\
- /NN

\, \_ =

1
Nice Shot!! Its a Goal

0/ /xx\ XXX\
I\ x| XXX

/T << [ xx | xxx|

Where do you want to shoot Select a placement:

Press 1 for left, 2 for right, 3 for middle

]

\O
- /\
- /N \

\, \_ =

-
Fa

Nice Shot!! Its a Goal
Where do you want to shoot Select a placement:
Press 1 for left, 2 for right, 3 for middle

- \O

- N 0/ /xx\0K0
AN N x| Xxx|

=]

You Missed!

Your total score is: 2

Now it is opposing team's turn
Your time to defend. Be ready!

Where do you want to Defend!Select a placement:
Press 1 for left, 2 for right, 3 for middle

- \0 s e
/\ 0/  /xx\XXX\
_/N TN /N xx | Xxx|

\, \_ =

0/ /xx\ 30X\
I\ x| XXX

/T x| xxx|

/7 o< | xx | xxx|

/7 o< | xx | xxx|



Where do you want to Defend!Select a placement:

Press 1 for left, 2 for right, 3 for middle

>

- \O -

A 0/ 7xx\ XXX\
- __/\ 7N /N xx | XXX
) \, \_ = /T << xx | Xxx|

IRININININIBINIRINININIRIBIBRIRDINIBIBIBIBIRINDIDIBINIBINDIRINIDIBDINIBIBDIRINIBDIDIBINININDIDIDINININININIRIRINININIRINIRININININIE]L]

1
Opposing team scored! Try harder

Where do you want to Defend!Select a placement:

Press 1 for left, 2 for right, 3 for middle

>

- \O s e
- /\ O/  /xx\XXX\
- __/\ N I\ xx [ Xxx|
) \, \_ = /T << xx | XXX

IRININININIBINIRINININIRIBIBRIRDINIBIBIBIBIRINDIDIBINIBINDIRINIDIBDINIBIBDIRINIBDIDIBINININDIDIDINININININIRIRINININIRINIRININININIE]L]

-
=

Opposing team scored! Try harder

Your score: 2. Opposing team's score: 3
You lost! Better luck next time!
Wanna Play again!

Enter 1 for Play again 2 for exit:



Penalty kick mechanism

where do you want to shoot? Enter number:4
NICE! GOAL!!

here do you think the computer is going to shoot? Enter number:2
oo bad! You could't defend!




.ARSENAL

. CHELSEA
.MANCHESTER UNITED
.WEST HAM UNITED
.MANCHESTER CITY

. LIVERPOOL

Andrea Pirlo
Philipp Lahm
Mats Hummels
Oscar NT
Giorgio Chiellini
Mathieu valbuena
Karim Benzema
Franck Ribery
Gianluigi Buffon
Marcelo ZK
ictor Wanyama

aying Premier League Teams-—--




Between team 1 anc

Team CHELSEA is attacking the Team MANCHESTER UNITED.
Attacking
Attacking
Attacking

Team ARSENAL scored.
Total attack: 606 Total defence: 300
Team MANCHESTER UNITED 1is attacking the Team CHELSEA.
Attacking
Attacking
Attacking
Attacking
Attacking

Team MANCHESTER UNITED won the game




Semi Final number 2:

atch Between team WEST HAM UNITED and team MANCHESTER CITY

eam WEST HAM UNITED 1is attacking the Team MANCHESTER CITY.

Attacking
Attacking
Attacking
Attacking

Attacking
Attacking
Attacking

NICE defend!! None of the teams gets a score.
eam MANCHESTER CITY 1is attacking the Team WEST HAM UNITED.
Attacking
Attacking
Attacking
Attacking
Attacking




Match Between team MANCHESTER UNITED and team MANCHESTER CITY

eam MANCHESTER UNITED is attacking the Team MANCHESTER CITY.
Attacking
Attacking
Attacking

eam MANCHESTER UNITED scored.
Total attack: 631 Total defence: 622

eam MANCHESTER CITY is attacking the Team MANCHESTER UNITED.
Attacking
Attacking
Attacking
Attacking
Attacking

eam MANCHESTER CITY scored.

he Premier League is END!! Team: MANCHESTER CITY is the winner!!!




Problem Solving

The act of finding a solution to a perplexing, distressing,
vexing, or unsettled guestion

How do you define problem solving?

56 © Eky Studio/ShutterStock, Inc. Copyright © 2016 by Jones & Bartlett Learning, LLC an Ascend Learning Company
www.jblearning.com



Problem Solving

How to Solve It: A New Aspect of Mathematical Method by
George Polya

"How to solve it list" written within the context of
mathematical problems

But list Is quite general

j> We can use it to solve computer
related problems!

57 © Eky Studio/ShutterStock, Inc. Copyright © 2016 by Jones & Bartlett Learning, LLC an Ascend Learning Company
www.jblearning.com



Problem Solving

How do you solve problems?

Understand the problem
Devise a plan
Carry out the plan
Look back

58 © Eky Studio/ShutterStock, Inc. Copyright © 2016 by Jones & Bartlett Learning, LLC an Ascend Learning Company
www.jblearning.com



Strategies

— What do | know about the problem?

— What is the information that | have to process in order the find
the solution?

— What does the solution look like?
— What sort of special cases exist?

— How will | recognize that | have found
the solution?

59 © Eky Studio/ShutterStock, Inc. Copyright © 2016 by Jones & Bartlett Learning, LLC an Ascend Learning Company
www.jblearning.com



Strategies

Similar problems come up again and again in different
guises

A good programmer recognizes a task or subtask that has
been solved before and plugs in the solution

Can you think of two similar problems?

60 © Eky Studio/ShutterStock, Inc. Copyright © 2016 by Jones & Bartlett Learning, LLC an Ascend Learning Company
www.jblearning.com



Strategies

Break up a large problem into smaller units and solve each
smaller problem

— Applies the concept of abstraction

— The divide-and-conquer approach can be applied over and
over again until each subtask is manageable

61 © Eky Studio/ShutterStock, Inc. Copyright © 2016 by Jones & Bartlett Learning, LLC an Ascend Learning Company
www.jblearning.com



Computer Problem-Solving

Analysis and Specification Phase Can you
Analyze name
. Specification a recurring
Algorithm Development Phase theme?
Develop algorithm
Test algorithm

Implementation Phase

Code algorithm
Test algorithm
Maintenance Phase

Use
Maintain

62 © Eky Studio/ShutterStock, Inc. Copyright © 2016 by Jones & Bartlett Learning, LLC an Ascend Learning Company
www.jblearning.com



63

Phase Interactions

Analysis and

specification
(test)

Vo

Algorithm development
——  (general solution)
(test)

¥

Implementation

———  (concrete solution)
(test)

i

Maintenance

FIGURE 7.3 The interactions among the
four problem-solving phases

© Eky Studio/ShutterStock, Inc. Copyright © 2016 by Jones & Bartlett Learning, LLC an Ascend Learning Company
www.jblearning.com

Should we
add another
arrow?

(What happens
If the problem
IS revised?)




64

Algorithms

Algorithm

A set of unambiguous instructions for solving a
problem or subproblem in a finite amount of time
using a finite amount of data

Abstract Step
An algorithmic step containing unspecified details
Concrete Step

An algorithm step in which all details are specified

© Eky Studio/ShutterStock, Inc. Copyright © 2016 by Jones & Bartlett Learning, LLC an Ascend Learning Company

www.jblearning.com



Review
C++ class (Chapter 2)



C++ Classes

C++ Supports the use of classes to define new data types.

 Definition of a new class type requires a
— Class Declaration
— Class Implementation

@ Pearson Copyright © 2017, 2012, 2008 Pearson Education, Inc. All Rights Reserved



Object-Oriented Programming

Object-oriented programming: focused on creating
objects

Object: entity that contains data and procedures

Data is known as data attributes and procedures are known as
methods

Methods perform operations on the data attributes

Encapsulation: combining data and code into a single
object

Addison-Wesley
is an imprint of

EEM Copyright © 2015 Pearson Education, Inc. Publishing as Pearson Addison-Wesley



Unified Modeling Language (UML)

 The UML is a visual modeling language that enables system
builders to create blueprints that capture their visions in a
standard, easy-to-understand way, and provides a

mechanism to effectively share and communicate these
visions with others.

The key is to organize the design process in a way that analysts, clients,

programmers, and others involved in system development can understand and
agree on.

The UML provides the organization.
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http://www.bestbuy.ca/en-CA/category/washers/33931p.aspx

LG 29" 6.0 Cu. Ft. Front Load Washer (WM9000HVA)

Silver

"3
o
I-i I -

Overview Details & Specs

Overview

More Information

No longer a chore

Hot and cold

http://www.bestbuy.ca/en-

CA/product/lg-electronics-1g-29-6-0-cu-

ft-front-load-washer-wm9000hva-silver-

wm9000hva/10397331.aspx?path=d35ca

49232f2452506830b52917cad954en02

Overview Detalis & Specs

Capacity (Cu. Ft

Stackable

Wash Features

Cycle Descrptons



http://www.bestbuy.ca/en-CA/product/lg-electronics-lg-29-6-0-cu-ft-front-load-washer-wm9000hva-silver-wm9000hva/10397331.aspx?path=d35ca49232f245250683b52917cad954en02

WashingMachine class is a template for creating
new instances of washing machines.

Class Diagram
WashingMachine

brandName
modelName
serialNumber capacity

Operations

acceptClothes()
acceptDetergent()
turnOn()

turnOff()

acceptClothes()
acceptDetergent()

turnOn()
turnOff()

Object Diagram

myWasher:WashingMachine | :\WashingMachine




Object Diagram

|myWasher:Washing Machine

Samsung:WashingMachine

Whirlpool:WashingMachine

|LG:WashingMachine

Home © Appliances = Washer. I Al Washers = SAMSUNG | | Home ~Appliances Washers, Dryers & Laundry Accessories ~ Washers = WHIRLPOOL | Home : Appliances = Washers, Dryers & Laundry Accessories = Washers © LG ELECTRONICS
1-1801 18 ‘ » Sort BestMatch v FoE 1170617 ’ Sot BestMastch v
117017 ‘ ’ Sort BestMatch v
.~ em °
‘5 b -
/
V’
$1189.99 $979.99 $919.99 $299.97 $1029.99 $1449.99 $1899.99 $1299.99
Samsung 5.5 Cu. Ft Samsung 27" 48 Cu Samsung 27" 4.9 Cu Samsung 2757 Cu $1079.99 $1239.99 $1749.99 $1599.99 LG 27°5 Cu Ft Front

Top Load Washer
(WAT770) - White

& sold cut online

& Sold sut In nesrsy

$1149.99
Samsung 27" 48 Cu
Ft. Front Load Steam

Washer

Siver

(WF42H5600APIAZ) -

Ft Front Load Washer
(WF42H5000AW/A2)
White

2 Ratings

& Sold out in Britisn

] compare

$1409.99

Samsung 27" 52 Cu.
Ft Front Load Washer
(WF45HB300AG) -
Black

Ft Top Load Washer
(WA40J3000AW) -
White

1 Ratings
V' Available online
V' Available st nearby

stores

[] Cowess

$919.99

Samsung 27" 5.2 Cu.
Ft Top Load Washer
45HT000AWIAZ)

Ft Top Load Washer
(WASOF9ASDSP) -
Stainless Platinum

3 Ratings

[] compare

$1089.99

Samsung 27°4.8 Cu
Ft Front Load Washer
(WF42H52004P) -
Platinum

Avaiianip o "

Whirlpool 28° 5 Cu. Ft
Top Load Washer
(WTWS000DW) - White

v

online

@

$1079.99

Whirlpool 28" 5.5 Cu.
Ft Top Load Washer

(WTW70000W) - White

Whiripool Duet 27" 4.8
Cu.Ft Front Load
Washer
(WFW72HEDW)

1 Ratings

V Aails

| Compere

$1199.99

Whirlpool 23723 Cu.
Ft Front Load Washer
(WFC7500VW) - White

Whiripool Duet 27° 5
Cu. Ft Front Load
Washer
(WFWBTHEDC) -
Chrome Shadow

' Awsilable online

Compare

$1749.99

Whirlpool Duet 2775
Cu. Ft Front Load
Washer

AVEWOTHENWN . White

Whirlpool 27" 5.2 Cu Ft
Front Load Washer
(WFW95HEDC) -
Chrome Shadow

& Soid out in British

Compare

Whirlpool 28" 4.2 Cu. Ft
Top Load Washer
(WTW4915EW) - White

Load Washer
(WM3170CW) - White

1 Ratings

\\/
$1299.99
LG 27" 5.2 Cu. Ft Top
Load Washer

(WT1501CW) - White

V' Avsiladie onling

LG 277 5.0 Cu. FL Front
Load Washer
(WM3570HVA) - Grey

$1439.99
LG 2752 Cu Ft Front
Load Washer

(WMA270HVA) - Grey

V' Available onling only

LG 2976.0 Cu. FL Front
Load Washer
(WMI000HVA) - Silver

$1029.99
Save $170

Sele ends January 21
2018

LG 27°5.0 Cu. FL Front
Load Steam Washer
(WHM3370HVA) -

LG 27°6.1 Cu. FL. Top
Load Washer
(WT5680HVA) - Grey

W Available online only

| compare

$2089.95

LG 297 6.0 Cu. Ft Front
Load Steam Washer
with TurboWash
(WMB000HVA)
Graphite Steel
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Appliance

Appliances inherit the attributes
and operations of the Appliance
class. Each one is a subclass of the
Appliance class. The Appliance class
is a superclass of each subclass.
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Chapters1-3 » Chapterd

Mame

lE.‘iL chapterl_l.cpp
lﬂl!l chapter2_1.cpp
lﬂl!l chapter2_2.cpp
lﬂl!l chapter?_3.cpp
lEI!I chapter?_4.cpp
lEI!I chapterd_5.cpp
lg;!; chapterd_6.cpp
lg;!; chapterd_7.cpp

lg;!; Point.cpp
[% Point.h

To run chapter 2.3 example from Textbook source code

1. Create a new project by choosing File > New >
Project. Choose Empty project (or Console window).

Remove any existing file from the project

Press/hold RMB (right mouse button click), and
select Add to Project option.

4. Choose three files (chapter2_3.cpp, Point.cpp and
Point.h)

[ Projects - [Project3.dev] - Dev-C++ 5.11

File Edit Search View Project Execyfe To
U @ |
@ ﬁ |!] {globals)

Praject Classes Debug chapterd_3.cpp

) [ L
= __D New File
B o EIT S - 0g ran chapter2_3

D chaF Remove From Project...

Add Folder... his program illustrates the use of the
[E) Project Options..  CtieH (FOgrammer-defined data type Point

# Close Project

7 #include <iostream> [//Required for cout

8 #include

9 using namespace std;

102

AStyle  Window Help

|EH ## @ 880388« %|dhé | e

~

"Point.h" //Required for Point
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Object-Oriented Programming (cont’d.)

Figure 10-1 An object contains data attributes and methods
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Data attributes
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Q Q
Q Q

Methods that operate
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Object-Oriented Programming (cont’d.)

Data hiding: object’s data attributes are hidden from
code outside the object

Access restricted to the object’'s methods

Protects from accidental corruption
Outside code does not need to know internal structure of the object

Object reusability: the same object can be used In
different programs

Example: 3D image object can be used for architecture and
game programming
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Object-Oriented Programming (cont’d.)

Figure 10-2 Code outside the object interacts with the object’s methods
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Classes

Class: code that specifies the data attributes and
methods of a particular type of object

Similar to a blueprint of a house or a cookie cutter

Instance: an object created from a class

Similar to a specific house built according to the blueprint or a
specific cookie

There can be many instances of one class

Addison-Wesley
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Classes (cont’d.)

Figure 10-3 A blueprint and houses built from the blueprint

Blueprint that describes a house
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Classes (cont’d.)

Figure 10-4 The cookie cutter metaphor
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Classes (cont’d.)

Figure 10-5 The housefly and mosquito objects are instances of the Insect class

housefly
The Insect class describes T T | object
the data attributes and I Insect |
methods that a particular ' class
type of object may have. IL o .
mosqulito
object
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The housefly object is an
instance of the Insect class. It
has the data attributes and methods
described by the Insect class.

The mosquito object is an
instance of the Insect class. It
has the data attributes and methods
described by the Tnsect class.



Class Declarations

 Typically written in a file named “className.h”.

» Begins with keyword class followed by the name (identifier)
of the new class type.

» Body of the class declaration is a block of code containing
— declaration of data members (attributes)
— method (function) prototypes

— keywords public, protected, and private are used to
control access to data members and methods

— A semicolon must terminate the body of the class
declaration. };
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Class Implementation

* The class is typically written in a file named
“className.cpp”

 File should |#include “className.h”
* Provides the code to implement class methods.
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Class Syntax

Syntax: Class Declaration
/Milename:className.h

class className
access modifier:
declaration of attributes
acccess modifier:
declaration of methods

b

Syntax: Class Implementation
/Mfilename: className.cpp

{finclude “className.h"
definitions of class methods

Example: class Declaration
//filename: Point.h

class Point

l

private:
double xCoord;
double yCoord;

public:

Point (double x, double y);

IR

Example: class Implementation
//Milename: Point.cpp

#include “Point.h”

Point::Point (double x, double y)

{

xCoord = x;
YCoord = Y;
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Class Methods

* Define the operations that can be performed on class objects.

— A constructor is a special method that is executed when objects of
class type are declared (instantiated).

— Constructors have the same name as the class.

— A class may define multiple constructors to allow greater flexibility in
creating objects.

= The default constructor has no parameters.
= Parameterized constructors provide initial values for data membe|
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Using a Class

Usage:
finclude “Point.h”

int main()

{

Point pl1(1.5, 2.7);

* Once a class is defined, you may use the class name as a

type specifier.

— You must include the class declaration (i.e. header file)
— You must link to the class implementation (i.e. .cpp file)
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