Game: Hangman

3 - Phat trien chwong trinh

https://qgithub.com/tglong/advprog



e Tro choli Hangman
e So do khdi, ma gia va tw twdng chia dé tri
o Hinh dung cac thanh phan cda chwong trinh
e Ky thuat:
o Thao tac voi xau ky tw trong C++
o Bat dau véi ham don gién, dan dan bién ddi va ludn
cO chwong trinh chay duoc



Cung choi Hangman

e Trd choi gitra ban bé ndi tiéng
o http://www.manythings.org/hmf/

e Luyén tir ving tiéng Anh

Poi vai nguwdi mai 1ap trinh

MoO-dun hoa chuwong trinh

Thao tac voi xau ky tw

X ly logic cua tro choi (game logic)
Vé hinh don gian (text)


http://www.manythings.org/hmf/

Hangman: Luat choi

e Tro choigitra A (chu trd) va B (nguwdi choii)
e A nghira mdt tl tiéng Anh nhwng giau
o secretWord. S6 vach = s6 chir cai trong tw
e B tim cach doan ra ttr cua A
o MOi lan B doan 1 chir cai dung, A ghi chir cai do lén
cac vach tvong trng
o Neéu B doan sai, B mat 1 lvot doan
e SO lwot = sd nét vé gia treo va than nguoi
cua B (so fun :-D)



Hangman: Luat choi

Sai lan dau: V& ch L nguoc (gia treo co)
Sai an 2: V& vong tron (dau)

Sai an 3: Vé 1 vach (than ngwoi)

Sai lan 4: V& 1 vach (tay trai)

Sai lan 5: V& 1 vach (tay phai)

Sai lan 6: V& 1 vach (chan trai)

Sai lan 7: V& 1 vach (chan phai)

Pu than ngudi — thua cudc
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Lap trinh tro choi Hangman

Hay lap trinh tro choi Hangman véi may la

chu tro

Can hinh dung céc tac vu clia chwong trinh

trwwoe khi lap trinh cu thé

e Khd&itao: may nghi tir tiéng Anh, s dém lan doan sai, dung
Nhap liéu: phan doan cua nguwoi choi

Cap nhat: x&r ly phan doan va thay dbi trang thai trd choi
Hién thj trang thai trd choi: nguoi trén gia treo va secretWord
Théng bao két qua trd choi




So’ do khoi - quan hé giira cac tac vu
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DC_)C thém: http://gameprogrammingpatterns.com/game-loop.html



http://gameprogrammingpatterns.com/game-loop.html

[ Initialize

choose word;
initialize guessedWord with ¢-°;
badGuessCount = 0;

do {
render game;
char guess = readAGuess;

Render

End game

if (word contains guess) update guessedWord;

else badGuessCount++;
} while (game not over);
display game result;

Update game ]




string word = chooseWord();
string guessedWord = string(word.length(), '-');
int badGuessCount = 0;

do {
renderGame(guessedWord, badGuessCount);
char guess = readAGuess();
if (contains(word, guess))
guessedWord = update(guessedWord, word, guess);
else badGuessCount++;
} while (badGuessCount < 7 && word != guessedWord);

renderGame(guessedWord, badGuessCount);
if (badGuessCount < 7) cout << "Congratulations! You win!";
else cout << "You lost. The correct word is " << word;




string word = chooselWord(); 4

string guessedWord = string(word.length(), '-'); Cac logic du don
int badGuessCount = 0; gian dé dat tai
cau chuyén chinh
do {
renderGame(guessediWord, badGuessCount); \jz;////
char guess = readAGuess();

if (contains(word, guess))
guessediWord = update(guessedWord, word, guess);
else badGuessCount++;
} while (badGuessCount < 7 && word != guessedWord);

renderGame(guessediWord, badGuessCount);
if (badGuessCount < 7) cout << "Congratulations! You win!";
else cout << "You lost. The correct word is " << word;




Chia deé tri

e So db khoi va ma gia

o Chuyén héa tlr ngébn ngr doi thwérng sang ngdn

nglr gan may hon

o Cau truc chung clia chwong trinh co ban da rd

o Tach cac thanh phan twong doi déc 1ap thanh ham
e Xay dwng, cai dat tieng thanh phan / ham

o Th nghiém cac ky thuat

o Kiém tra, chay thiy

o Rap ndi




Céac van de ki thuat ton dong

e Choose word: chon ra mot tir ngau nhién tir
dau?
o Hardcode? Hoi mat cdng néu mudn c6 nhiéu lwa chon
o file? Can hoc vé ra vao di¥ liéu voi file

e Render game: vé man hinh game v@i gia treo
cO nhuw thé nao?
o D6 hoa? Chuwa hoc thw vién
o Text? Van mat thi gi®& vé va chinh

e Quyét dinh thé nao?



Lam gi trwoc?

e Thu nghiém cac ky thuat
o Kiém tra, chay thw
e Rap ndi

Hai cach tiép can:

1. Th céc ki thuat trwéde khi lap ghép vao chuwong trinh
chinh S

2. Chay chwong trinh voi phién ban toi thieu deé test logic
trwwdc khi nang cap vé giao dién, hiéu nang



Muc tiéu: nhanh chéng cé game choi dwoc, nang cap
dan chat lvong

Cac phién ban:

0.1 Phién ban t6i thieu diing dé test logic chinh clia game: ,
chgoseWord lubn tra vé mét tr, renderGame hién thi thong tin toi
thieu du choi

0.2 ChooseWord chon ngau nhién trong mot danh sach hardcode
1.0 RenderGame vé duoc gia treo cb

2.0 ChooseWord chon tir trong file (dé céac bai sau)

3.0 RenderGame dung thw vién dd hoa (dé tw lam sau)



Number of wrong guesses:
Your guess: a

Phién ban 0.1

Giao dign toi thiéu Number of wrong guesses:
T dwoc chon ¢b dinh \bfour guess: b

Tap trung vao logic chinh cia game Number of wrong guesses:

Your guess: e

string chooseWord() b---
{ Number of wrong guesses:
return "book™; Your guess: o
} boo-
void renderGame(string guessedWord, int badGu( Number of wrong guesses:
{ Your guess: k
cout << guessedWord << endl; book

cout << "Number of wrong guesses: " << bac Number ofwrong guesses:
} Congratulations! You win!




Thao tac voi tw

e Chuwong trinh can thao tac va xu ly tr va

chudi ki tw. Vi du:

o Can kiém tra xem “book” cé chira ki tw ‘0’

o Update(*----", “book”, ‘0’) can bién “----" thanh “-00-"
e Cac lwa chon kiéu di¥ liéu cho tu:

o Mang char

o Kiéu string (tw tra tai liéu)

string ~ Mang cac ki ty + Cac ham tién ich

e La chon cua ta: string




e Khai bdo giong
cac kiéu co ban

o COthé la két qua trd
vé clia ham

e Co nhiéu thao tac xau ki tw
dwoc cai dat san

e Lap trinh vién khéng phai
lo c4p phéat b6 nho

http.//www.cplusplus.com/reference/string/string/

string greeting = "hello"
string name = "world!";

<< name << endl;
<< greeting[0];

cout << greeting << " "
cout << "First char: "

greeting[@] = 'H';
cout << greeting + " " + name << endl;

// 6

cout << name.size() << endl;

size_t pos = name.find("or"); // 1
//sub string starting at pos

string found = name.substr(pos);
cout << found << endl; // orld!



http://www.cplusplus.com/reference/string/string/

Xw ly luat choi (game logic)

Trang thai tro choi tai moi lwot choi (lwot doan):

e char guess: phan doan cua ngudi choi

e string word: tr tiéng Anh dwoc may chon tir dau

e string guessedWord: cac vach (chir cai chwa doan
dwoc) va cac chir cai da doan duwoc

e int badGuessCount: sO |an doan sai

Can cap nhat guessedWord, badGuessCount theo
luat choi, kiém tra thang / thua



Xw ly luat choi (game logic)

e Kiém tra thang thua - dé
o Thua: badGuessCount ==
o Pa doan xong: word == guessediWonrd
o Chwa doan xong: word != guessedWord
(& kiéu string, cac phép so sanh == va ! = kiém tra
ndi dung hai chudi ki tw nam trong hai bién string)



Xw ly luat choi (game logic)

® Cap nhat guessedWord, badGuessCount theo
luat choi. Tiép tuc cach tiép can top-down
if (contains(word, guess))
Update //stra guessedWord
else badGuessCount++;

e Ham update stra guessedWord dé hién cac ki ty d3
doan duoc

-~ (‘book’) thanh ‘-00-" néu vira doan ‘o’
‘-00-" (‘book’) thanh ‘-ook’ néu vira doan ‘k’



update(guessedWord, word, guess)

Pau vao (tham sb):

e char guess: phan doan cua ngudi choi

e string guessedWord: cac vach (chir cai chwa doan dworc) va cac
chir cai da doan duwoc

e string word: tr may chon tir dau

Pau ra: Xau guessedWord mdi, hién thi cac vi tri guess

xuat hién trong word
update("------- " "HANGMAN", 'A') trdvé "-A---A-"
update("-A---A-", "HANGMAN", 'P') travé "-A---A-"
update("-A---A-", "HANGMAN", 'H') trdvé "HA---A-"




update(guessedWord, word, guess)

Duyét Ién lwot cac ky tw ciia word: Néu ky tw d6 bang guess thi
thay thé vao vi tri twong rng (cung chi sd) trong guessedWord

string update(string guessedWord, string word, char guess)
{
for (int i = word.length() - 1; i >= 0; i--) {
if (word[i] == guess) {
guessedWord[i] = guess;
}
}

return guessedionrd;




update(guessedWord, word, guess)

Chu y ham length() lay dd dai cla string,
cach doc va ghi gia tri cua mét ky tw trong string

string update(string guessedWord, string word, char guess)
{
for (int i = word.length() - 1; i >= 0; i--) {
if (word[i] == guess) {
guessedWord[i] = guess;
}
}

return guessedionrd;




Ham contains(word, guess)

Pau vao (tham sb):

e char guess: phan doan cua ngudi dung
e string word: tr may chon tir dau
Pau ra: gia tri kiéu bool: true néu ch xuat hién trong word,
la false néu nguorc lai
contains("HANGMAN", 'A') trd vé true
contains("HANGMAN", 'P') tra vé false

Goiy: ham s.find_first_of(c) tra vé chi so cla vi tri
dau tién cua c trong string s, tra vé hang s6 string: :npos
néu khong tim thay




Hoan thanh phién ban 0.1

- Test dworc luat choi
- Do chooseWord c6 dinh nén khi chay ta biét
dang doan tw nao ’
- dé dang tao cac trwong hop doan sai/dung dé test
badGuessCount va renderGame

- Nén refactor (cai tién, lam sach code) truéc
Khi di tiep



Dung hang dé tranh magic number

do {

o Magic number:
} while (badGuessCount < 7 &W7 Iégg‘l vay? }

if (badGuessCount < 7) cout << "Congratulations! You win!";

A

const int MAX_BAD_GUESSES = 7;

- D& hiéu hon
- De dang sira
gia tri khi can

} while (badGuessCount < MAX_BAD_GUESSES && word !=

if (badGuessCount < MAX_BAD_GUESSES) ...




Phién ban 0.2

Co thé chon tir ngau nhién tir mét danh sach
cO dinh trong code (hardcode)




string chooseWord()

e Danh sach tir vieng Iwu trong mang

e Chon tir ngau nhién & Chon chi s6 ngau
nhién trong mang doé

e Cac ky thuat can thiét

o DU liéu vé tr vng
http://www.manythings.org/vocabulary/lists/l/

http://www.manythings.ora/vocabulary/lists/l/words.php?f=ogden-pictu
rable (200 tw)

o Mang cac string (array of string)
http://stackoverflow.com/questions/9626722/c-string-array-initialization



http://www.manythings.org/vocabulary/lists/l/
http://www.manythings.org/vocabulary/lists/l/words.php?f=ogden-picturable
http://www.manythings.org/vocabulary/lists/l/words.php?f=ogden-picturable
http://stackoverflow.com/questions/9626722/c-string-array-initialization

string chooseWord()

e Th{ v&i sd tr nhd

const string WORD _LIST[] = {"dog", "cat"™, "human"};

string chooseWord()

{
int randomIndex = rand() % 3;
return WORD_ LIST[randomIndex];




string chooseWord()

e Tong quat hoda sb lwong tr (khdng thé moi
lan stra danh sach lai phai stra ca so tw)
o Ki thuat tim s phan t& cla mang

const string WORD LIST[] = {"dog", "cat", "human"};
const int WORD _COUNT = sizeof(WORD_LIST) / sizeof(string);
string chooseWord()

Kich thwéc mang / kich thwdc mot phan

{

int randomIndex = rand() % WORD_COUNT;
return WORD LIST[randomIndex];




ring chooseWord() : 200 tw

e Thay danh sach tuw
. Dé Cé Srand()? sErine W?EEEIIIZET[']'a:tE, "apple", "arch", "arm", "army",

Ve = ~ "baby", "bag", "ball", "band", "basin", "basket", "bath", "bed", "bee", "bell", "berry",

. -Den day ta da Cho "bird", "blade", "board", "boat", "bone", "book", "boot", "bottle", "box", "boy",
"brain", "brake", "branch", "brick", "bridge", "brush", "bucket", "bulb", "button",

"cake", "camera", "card", "cart", "carriage", "cat", "chain", "cheese", "chest",

Ch uJO’ng tr‘lnh "chin", "church", "circle", "clock", "cloud", "coat", "collar", "comb", "cord",

" " "cup", "cur‘tain", "cushion",

cow",
x Al "dog", "door", "drain", "drawer", "dress", "drop", "ear", "egg", "engine", "eye",
Chon ngau nhlen "face", "farm", "feather", "finger", "fish", "flag", "floor", "fly",
" "foot", "fork", "fowl", "frame", "garden", "girl", "glove", "goat", "gun",
1 tw "hair", "hammer", "hand", "hat", "head", "heart", "hook", "horn", "horse",
"hospital”, "house", "island", "jewel", "kettle", "key", "knee", "knife", "knot",
"leaf", "leg", "library", "line", "lip", "lock",
"map", "match", "monkey", "moon", "mouth", "muscle",
"nail", "neck", "needle", "nerve", "net", "nose", "nut",

"office", "orange", "oven", "parcel", "pen", "pencil", "picture", "pig", "pin",
by by "pipe", "plane", "plate", "plow", "pocket", "pot", "potato", "prison", "pump",
. Hoan thanh "rail", "rat", "receipt", "ring", "rod", "roof", "root",
"sail", "school", "scissors", "screw", "seed", "sheep", "shelf", "ship", "shirt",
A rd "shoe", "skin", "skirt", "snake", "sock", "spade", "sponge", "spoon", "spring",
phlen ban 0.2 "square", "stamp", "star", "station", "stem", "stick", "stocking", "stomach",
"store", "street", "sun", "table", "tail", "thread", "throat", "thumb", "ticket",

"toe", "tongue", "tooth", "town", "train", "tray", "tree", "trousers", "umbrella",
"wall", "watch", "wheel", "whip", "whistle", "window", "wire", "wing", "worm",

s




Phién ban 1.0

V& gia treo cd bang text




Hién thi gia treo co

e Ban chatla 1 doan van ban c6 nhiéu dong
o 1 Hinh vé & 1 string (xuong dong bang ky tw \n)
e NE&u lwu cac hinh vé trong mang string
o badGuessCount twong ng v&i chi s6 méng

| | | 0 | 0

| | | | |

| | | |

----- o | e | s |
| o | o I o I 0

| /1 | AN I /1N I /N

| | SRR |
----- | s | s | 2




renderGame()

e Ludn bat dau tir don gian dé chay thy

const string FIGURE[] = {
llfigell’ "'Fig]_", Ilfigzll’ II_Fig3II, II_Fig4II, llfigsll’ Il_Figsll, Il_Fig7ll
}s

void renderGame(string guessedWord, int badGuessCount)

{
cout << FIGURE[badGuessCount] << endl;
cout << guessedWord << endl;
cout << "Number of wrong guesses:

<< badGuessCount << endl;




renderGame

e Sau dé dwa hinh vé that vao bién figure
: g
const string FIGURE[] = {
" e \n" M e \n" M e \n"

I \n" o I \n" o I \n"
| \n" | o \n" | 0 \n
| \n" " | \n" " /1NN \n"
| \n" " \n" " /' \n
I \n" I \n" I \n"

----- \n", ----- \nY, ----- \nY,
------------- \n" M e \n" M e \n"
I I \n" o I \n" o I \n"
| \n | o | o
| \n" " /1 \n" " /1N An”
| \n" " \n" " /\\ \n"
I \n" I \n" I \n"

----- \n", ----- \nY, ----- \nY,

s

------------- \n" M e \n"
I I \n" o I \n"
| o \n® | o n*
I \n" " /I\\ \n"
| \n" . \n"
I \n" I \n"

----- \n", ----- 0 \nY,




Ta da hoan thanh phién ban 1.0



Tong két

e V\iét chuwong trinh
o Bat dau don gian
o Dan dan thay déi theo yéu cau
o Luc:)n cO ,chu’o’ng trinh chay duwoc .
e So do khodi, ma gia, tw twdng chia dé tri
e string, thao tac v&i xau ki tw
o Khéi tao xau, duyét ky tv, ndi/cdng xau
e Dung hang
o thay vi magic number
o cho céac gié tri khong doi




