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ABSTRACT

Normally, assets such as cash, title deeds, contracts, or other important documents
are recorded in the form of tangible intermediaries. But these assets may be lost, damaged
or forged by some people with malicious intents. Therefore, methods to maintain the
property's safe or reduce the damage are invented. This project proposes an application of
data recording technology that is safe and transparent to the data by using blockchain
technology. The system can be used to solve the mentioned problems by writing code to
record the transaction of data activities into the blockchain network with special abilities,
that is the recorded data will be recorded forever and they cannot be changed. In this system,
the capability of this technology is proposed in a form of a mobile game that use blockchain
technology on the Etherium network. User can create a form of a digital asset collector
game, which we have defined artificial cats as assets. Genetic diversities such as breeding,

trading, exchanging, bidding and renting represent the attributes of digital assets.
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2.1.2.4 Ethereum Virtual Machine

=< 9

A 1 2 ~ 1A 1 o Y ¥ 1o
"lumiammmﬁmsﬂu ”hJLwaum’chwsauummamﬁﬂﬁﬂﬂmmu YY9LIN

¢ o , :
aunsaursanuansalumslszulranan 140na28 WIUNIG smart contract NA1ITD
4 o
Ao INduassuUY Node @28 Ethereum Virtual Machine . Ethereum Virtual Machine
A . . y & dqu o A ~ <
(EVM) A9 Virtual Machine asasunlylseuiana smart contract LA HNIDIDHOLTYNUUADN
) o v AqQ YA = .. = & g
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117150 T9uAAI9n15 83519 contract N1Fmsszuranageiotlosnuns Tandiu Tuua

Yt

= =1 d' EY A d'd U 1 = dy
0¥ opcodes i]zam1‘5ﬁmuamiﬂumiﬂizmawa(mﬂmsamw gas) ATTITNIHINUAN
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a Y ¥ & Y )
Liﬂﬂiﬂf smart contract anadudnedIvsunIsseuany

G

2.1.2.5 Ethereum Transaction
1 EU a 1 [ = [} = =1 d' (=
3033 (Transaction) §n 1 lun1sAnae NS4 1001505 o 1D IBIT01N
< v o
Account 11 Account 50 15 enwanesulu Smart Contract 1971911 30 l¥a519 Smart

é! A ] = = Y 9 = =
Contract %uuiiulﬂiﬂﬂﬂﬂ@i‘ﬁ@ﬁﬂwﬂ’lﬂ IﬂEliﬂ3Qﬂ’ﬂ\‘lﬂl@ﬂﬁﬁﬂiiuﬁlu’ﬂl‘ﬁﬂliﬂu szney

SIERE

v
1 v
1) From A A4 Transaction 1)1 address Y119 20 byte

Yo < { 99 o o o Y
2) To 1B address V8431 019114 EOAs iialdg3nssuidmsudadise niedioly
3q ¥ A J o 4 ] [l 1 {3 9
address Y94 Smart Contract 1 1§t onlandu wisenle lifiegludiuil Atlumsadng

Y
Smart Contract YULUIAS 018

v
= L=

A9 Y o D) 7o A ¥
3) Data A9 Yoyan 1od 115 Uion 19WaNGU 11 Smart Contract H30@319 Smart Contract

. A 1 = ~ F) 1 A W tiy Yo .
4) Gas Price 719 ﬂTﬁﬁﬁllLu&ﬂﬂﬁﬂQ%TﬂGLUﬂ']ﬁﬂu&u‘gﬁﬂﬁﬁuu %Y Miner
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Unit WeiValue  Wei

wei 1 wei 1

Kwei (babbage) 1e3 wei 1,000

Mwei (lovelace) 1eb wei 1,000,000

Gwei (shannon) 1e9 wei 1,000,000,000

microether (szabo) 1612 wei 1,000,000,000,000
milliether (finney) 1e15 wei 1,000,000,000,000,000
ether 1e18 wei 1,000,000,000,000,000,000

gﬂ 2.4 Ethereum gas table

2.1.2.6 Ethereum Consensus
(] 7 I v
Tuin3 9118815058193 ¥4 1.0 19 Proof of Work 11114 consensus ¥318A21337
o < Y P Y A o Aq Y A o A 9 1
wﬂumaﬂwuwwmummmmﬁtymﬂw3na@mmzﬂuﬂu‘gsﬂiiummmﬂwu
= P N . ] A o 9 < o v g
!‘iﬂﬂiﬁuﬂuu'ﬂ Miner Q& miner 1/1ﬂmmlﬂﬂummummmmmmnamﬂu ETH 131
= A Y/ P 1T 2 o = & A
FENNITUIUNITUHIT mining FINTIT mining UEAYULUVNIDINNTTYANDI BINDIUUUA
v A9 o w = ~ = 2 a Aa ) YA Y
NIV UUUBDYLATIINA uazmnNmmmm‘wuﬂimmmmmg"lﬂﬂamﬁmwmu
(mining)
Mining Algorithm 1 147ulua91iuiTona1 Ethash Faianuinindanes nun
A . Y ar Xy Baill & 19 .
¥971 Dagger Hashimoto 8anN93NUUABINITHUAVFUAIYIUI (Nonce) Tanain la)u Hashing
. Hq v ¥ < Y 9 Y o o4
Algorlthm ‘1/]ELG])'G]TJ%ﬁ’E]“LIﬂ'J']iJQﬂG]’ENGU’EN‘Uﬁ@ﬂ 14a¥ Nonce UUG]ENGI,WWﬁﬁ‘W‘ﬁ‘VW]TJi]ﬁE]‘U
1 A Y] ~ v .. . Y =\
1YNGA AN aNN1TVDI Proof of Work NUDNIT Mining Algorithm doslianuenlulu
Y
NITHT LLAZIYADNITATIVADD INTI1EREUU Mining Nodes %Qﬁ@ﬁﬁﬂﬁlﬂlﬂﬂﬂﬁ']ﬂ? Nonce
~ o Y 9 A ~ o Y 9 1 [
1/]1/]1114?]’NiJfJ”IﬂGLuﬂﬁ@]i’JﬂﬁﬂUu’ﬂﬂ‘nfjﬂ 118¥ Node 113N VI“I/I”IGlﬁﬂWﬂ’J”IiJEJ"Iﬂuﬁ]fJﬂ’NﬂW

o { ] g’./ @ @ * I
VANA (Threshold) NAToU1889 13 laaunsnaz 1as1351978 (Reward) Fudlumisaiia

Y Y Y
ETH Yusn lmiwaiedies 399 1%$1uau ETH navuauniumioununmsyeanines
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2.1.2.7 Ethereum Improvement Proposals (EIPs)
A = = I 2 o g Y a o @
itognndseizoniullsna Open Source VesuTludolininsgriudmsuns
Contribute 1¥1u 113190 &9 EIPs Anunasgiudimsuiaseunediseizon 5901004 Core

Protocol Specifications, Client APIs UaZi1A531U Tumsad1e Smart Contract

1193597 ERC-20 A0 11A59 11V Smart Contract UUIA30101A3 041001501500
) o Yy Y a 4 = v A = A Il = ~
dwmiuldadnsdTnnessud dagiiuiimion ERC-20 DUIAT0418915015 00

o @ Jd v o §
Uszanm 217,759 Moy 15511 ERC-20 Mvuadauisuagiandu13asgla 2.5

interface ERC20 {

//standard variables
function name() public view returns ();
function symbol() public view returns ();
function decimals() public view returns (uint8);

function totalSupply() public view returns (uint256);

//core ERC20 functions
function balanceOf(address _owner) public view returns (uint256 balance);

function transfer(address _to, uint256 _value) public returns (bool success);

function transferFrom(address _from, address _to, uint256 _value) public returns (bool success);
function approve(address _spender, uint256 _value) public returns (bool success);

function allowance(address _owner, address _spender) public view returns (uint256 remaining);
event Transfer(address indexed _from, address indexed _to, uint256 _value);

event Approval(address indexed _owner, address indexed _spender, uint256 _value);

51 2.5 Fanlsuazlandunugiuves ERC-20

1195911 ERC-721 A9 M1ATFIHYDY Smart Contract UUIATOUIGIATOUY DIFO

o) [ Y Y x o @ J v Yo §
Foudm5015a519 Non-Fungible Token fnuadauilsuazilansu1iasgin 2.6
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interface ERC721 {
event Transfer(address indexed _from, address indexed _to, uint256 indexed _tokenId);
event Approval(address indexed _owner, address indexed _approved, uint256 indexed _tokenId);
event ApprovalForAll(address indexed _owner, address indexsd _operator, bool _approved);
function balanceOf(address _owner) external view returns (uint256);
function ownerOf(uint256 _tokenId) external view returns (address);
function safeTransferFrom(address _from, address _to, uint256 _tokenId, bytes data) external payable;
function safeTransferFrom(address _from, address _to, uint256 _tokenId) external payable;
function transferfFrom(address _from, address _to, uint256 _tokenId) external payable;
function approve(address _approved, uint256 _tokenId) external payable;
function setApprovalForAll(address _operator, bool _approved) external;
function getApproved(uint256 _tokenId) external view returns (address);

function isApprovedfForAll(address _owner, address _operator) external view returns (bool);

o o A
31 2.6 nlsnazantyuinuguves ERC-721

2.1.3 MEN1FWeNU1 Smart Contract
A [] = = o 9 [ U = 1
EVM U041A309U188150(58111191UA0A 18 152AUA1N 38031 EVM Opcodes 1113
o 12 [ P I A =\ =)
W ualimsgauganamsoganeylng lihilu Opeodes 1odian Smart Contract UUd

woisou'la 15U Solidity 1ag Vyper uatagiun1un Solidity 15 uanutouanniga

[

= = ~ = ¥ - ¥ &
Smart Contract 1/1'a'uuuiwuﬂmﬁmiﬂugmwuﬂw AT Solidity FIPNTAIT WU UND
s [ < Aa o . 7 5 =) d? =
Aoulnauagsuuy EVM Lﬂumyﬂﬂmﬂmmmq (Object-oriented programming) NWUFIUN
91NHN1M1 C++, Python , Javascript fvualszianaudanvuana (statically typed) 39951

inheritance 15181313919 Solidity 181 Smart Contract UMIASBI8DIFOIT o
2.1.3.1 Smart Contract @81391¢

A g oA o § o 9 Y o
Lill@u% smart contract 88 1N1Y Lﬁ@1/]']ﬂ’J']llL"U’]Glgﬂiﬂﬁ\iﬁi']\‘]llagﬂ’ﬁ%'l\ﬂu
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pragma solidity >=0.4.8 <90.7.9;

contract SimpleStorage {
uint storedData;

function set(uint x) public {
storedData = x;

}

function get() public view returns (uint) {
return storedData;

L

3‘1] 2.7 Simple Storage Contract

1

Y ) 9 A ' v 2 = Y] h ) A
‘]Ji'iﬂﬂlliﬂﬂl@ﬂiﬂﬂi%mﬂﬂi’)ﬂ’ﬂ Iﬂﬂuﬂﬂﬂlﬂuﬂ’m Solidity 1I93%U 0.4.0 170
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Contract 1UAIIWNNIBVDA Solidity AD N ¥UL NNV TAA(Function) 1azIpYa
& A ] = =t o .
911 (State) Y04 address M4 1 1IATOYI0DITOISUN . U55NA uint storedData; 1/5zn el

3 N Y
A1 3N %077 storedData U521AN uint (unsigned integer 256 bit) Iaadulsdall

A ' 2~ 9y A = A Y Y ~
mmu%mqwuﬂugmmammmmmmwﬂﬂ@uamﬂaﬂuuﬂamu% Iﬂ‘c’lﬂﬁljﬂﬂ

v F
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Tu Contract iredetioygialilasnlaaiuisodda Contract 118 Iasan

J o 4 { 1 1 wa { <
a130iTenWIngu get tion)dounasn soredData 16 uadlszian1snlasunazgn

o Yy Y o

<
uﬁﬂuhﬂ’llﬂ ATUNITNINIUHVDIVADNLYU

aa v |l

2.1.3.2 Subcurrency RHAINADENINE
S % o o ] = o w
ared1eminnlszgnalduazi liaun ldmunmunigadimsumaTulad
< A A aa o [ dy [ <R o [l 9 A aa o [l ] 9
vdenru Ao anaduaIia ae llfvznaniediedsmsad ngnaiuainasd1sdienie

NIY Solidity

517 2.8 uAAY Contract Coin HioANARUATIADE 118 Noy e lduAAUNAS 1S

Ly a & A a9y A Y = ' =~
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Y
=\ v

Y vy = A = A 1 = = .
u’ﬂ'lﬂullﬂiﬂflllllG]’E'NT]ZLUEJULWNLQEl UBNINY address VBDIUATDVIYDITOLIYNLDS private

Aq v & .
Pl9¥U transaction

pragma solidity >=0.5.0 <©.7.8;
contract Coin {

address public minter;
mapping (address => uint) public balances;

event Sent(address from, address to, uint amount);

constructor() public {
minter = msg.sender;

function mint(address receiver, uint amount) public {
reguire(msg.sender == minter);
reguire(amount < 1e68);
balances[receiver] += amount;

function send(address receiver, uint amount) public {
require(amount <= balances[msg.sender], "Insufficient balance.");
balances[msg.sender] -= amount;
balances[receiver] += amount;
emit Sent(msg.sender, receiver, amount);

aAa v \l

31 2.8 Contract YosanaluAINavEII 1Y

V559AN1 address public minter; ¥11893 Uszniadaulsdoyaaniuzvos
= I A . ' Y o o A
Contract H1/521aM11]1 address NHVUIA 160 bit taz liausol¥HUAIAUTUAITNG
= a . . A YR dy Y 3 A
WyAUA (arithmetic operatlons)ulﬂ aantlatlseinniiag 19U Address Y99 Contract H39
o Nt X v o v
(N1 address YOIA 1FN18UDN 11AZA1A public 1KBDI Contract Hoyaa lhdndsil
sy 9 g A A s ¥ A 4 A ¢ A
INNBUBN contract 18 Iaad1sdutiienon Inaudrvzimsinnumieuisisulugda

2.9

function minter() external view returns (address) { return minter; }

U \ Jd v ' 4
31 2.9 dreenalanduarumdeyanaly contract

J v ) 1% 1 % . 13 1o &
Wendud o ldmiloununsizenga1vesdaua minter uan lisuilu

1 14 o @ 1
msrznen lwassazyin1iis1es UsTHAAONIAD mapping (address => unint) public
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2 ) @ 9 1 = @ . 1 Y Ao 9 1
balances; clmﬂumuﬂﬁlayjaﬁmuzwm%mu minter LLC‘]?JIﬂiQﬁuW\?VIGﬁUGD'f)uﬂ'N
1 N (Z . dy = v A [ '
nannealsdseinn mapping HFIWITOLTININUNUDUNY hash table . map A1 address
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2 Yo A ' . ]
Liﬂﬂi%’uum@ﬂm balances U9 account 11 mapping 14

function balances(address _account) external view returns (uint) {
return balances[_account];

51 2.10 Wan#a getter NFAUM 15152190 mapping

UFSNANVONI event Send(address from,address to, uint amount); 1415 ma
X i o 7w \ Vg
event gﬁgﬂi%}(emltted) Glumwmmﬁ’w YoININY Y send . Ethereum client (¥UA LB 1U-
= I, o - Ay v An vy A o ) 2 a
NAABU d1U1T0E NN (listen) event LlllﬂIﬂﬂ“l/l]lll@]@\‘llﬁﬂﬂﬁ/ﬂ&ﬂﬂﬁﬂﬂﬂ 011 event UINA
ds! . Yo 3’1 & A o Y
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@374 contract object VU N 1FAAADNY contract H 1UIATOUGDITDIT UL @Ngﬂ‘ﬂ 2.11

Coin.Sent().watch({}, '", function(error, result) {
if (lerror) {

console.log("Coin transfer: " + result.args.amount +
"“coins were sent from " + result.args.from +
" to " # result.args.to + ".");

console.log("Balances now:\n" +
"Sender: " + Coin.balances.call(result.args.from) +
"Receiver: " + Coin.balances.call(result.args.to));

31 2.1 Tsunsummn javascript N4 listen event Send
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2.1.4 Hierarchical Deterministic Wallet
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BIP 32 - Hierarchical Deterministic Wallets
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2.3.4 Truffle Suite
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3.4.3 91002198AVDINA AN

3.4.3.1 KittyToken

KittyToken

+ID:uint256
+name:String
+symbol:String
+totalSupply:uint256
+gane:uint256
+motherlD:uint256
+fatherlD:uint256
+birthTimeStamp:uint32
+generation:uint32
+IFPSHash:String
-_tokenlds:Counter

+mintKitty()

+bum()

+tranferForm()

+createPromoKitty()
+getOwnedTokensCount(address _owner)
+isHaveAttribute(uint256 _index,uint8 _type,uint8 _att)
+catMating(address _to,uint _fatherID,uint _motheriD)
+setGeneScienceAddress(address _address)
+setMarketAddress(address _address)
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3.4.3.2 ERC721

ERC721

+name:String

+Symbol:String

+totalSupply:uint256
-_tokenOwner:uint256 => address
-_tokenApprovals:uint256 => address

+balanceOf()

+ownerOf(uint index)

+approve(uint _index,address _to)
+getApproved(address _to)

+transferFrom(uint _index,address _to)

-_exists(uint256 tokenld

-_isApprovedOrOwner{address spender, uint256 tokenld)

E’IJ 3.7 ERC721 class diagram
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3.4.3.3 ERC721Mintable

ERC721Mintable
+Minter:address|]

+mint()
+safeMint()

g‘lJ 3.8 ERC721Mintable class diagram
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contract H1191n Javs1a openzepelinContract 1WeLa31 ERC721 contract 13
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A141959 mint UIDFAITWAUNTNIAINAUUV UV Y attribute 1 8Y19AD Minter HIDPNY

° . ~ d v .
81119 14N mint YWIATU mint

3.4.3.4 ERC721Burnable

ERC721Burnable
+Burner:address]
+bumn()

gﬂ 3.9 ERC721Burnable class diagram

Y ' 1]
contract H11910 Jaws1a openzepelinContract IWeIa31 ERC721 contract 13
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G o a o Jan Qy =\ . [] A A Sld'd
714139 burn UIDNIAYAUNTWIAINAUUNN Y attribute 1 DYNAB® Burner HIDHNY
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3.4.3.5 KittyMarket

KittyMarket

+salesPosts:SalePost[]
+kittyToken:KittyToken
+salelndexToOwner:mapping(uint=>address)
-salePostlds:Counter

+createSalePost(uint256 _weiPrice,uint256 _kittylD)
+buyKitty(uint256 salelD)
+getSalePostPrice(uint256 salelD)
+getSellerAddress(uint256 salelD)
+getStatus(uint256 salelD)

+getTotalSalePost()

+setKittyToken(address _address)
-completeSale(address buyer,uint256 salelD)
-cancelSale(uint256 salelD)

31] 3.10 KittyMarket class diagram
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J { < an o . 3
156904 salePost N1 FNUVOYAN1TUTEMAVIBLLIATIA 2 kittyToken 1N address V09
KittyToken Contract 181 W3t l9a0a1304 3. salelndexToOwner Mtieonse nawne
Wnugszmeve

3.4.3.6 GeneScience

GeneScience

+mixGene(uint256 fatherGenes,uint256 _motherGenes)
+genesToArray(uint256 _genes)

31] 3.11 GeneScience class diagram
} < Aq ¥ ~ Yo . A a o o
GeneScience 11U contract 1 1dHandulvnuy KittyToken UDINANITHAUNUFTNU
J o J o [ 1 I 1
Hlandu 2 Wandu Ao 1. MixGene() 1¥wanduvinvotazudoonuudueului
' ) o /A 3 o .
2.geneToArray() #iifasniouneglugy uin2se Inilueusdmnuainlslsznm int

F
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3.4.3.7 DateTime

DateTime

+parseTimestamp(uint imestamp)
+getYear{uint timestamp)
+getMonth(uint timestamp)
+getWeekDay(uint timestamp)
+getDay(uint timestamp)
+getMinute(uint timestamp)
+getSecond(uint timestamp)
+toTimestamp()

31] 3.12 DateTime class diagram

Td1iou1)a UNIX Timestamp 10g1u31/9049 DateTime
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® Ganache

B Ganache

CREATE A WORKSPACE

Quickstart for a one-click blockchain or create
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Learn more about the update to version 2!

51 4.11 @513 Ganache Workspace

A ¥ 2 ol YR Y A oA P P P o A
IBE 313 workspace 51]‘Llll']?f'llﬁ"I]Lm3"l]\?ulﬂlﬂﬁ'E]GU18@]!,15@Liﬂuﬂﬂﬁ@ﬂ?‘lﬁ@ﬂiﬂﬂ?u@mgﬂﬂ 4.12

® Ganache
@ ACCOUNTS ‘3.—71 ) BLocks, =) TRANSACTIONS | ( rRACTS () EvenTs () Loes
CURRENT BLOCK GAS PRICE GASLIMIT HARDFORK NETWORK 1D R MINING STATUS WORKSPACE
0 20000000000 2000000 PETERSBURG 5771 H 0.0.1:8545 AUTOMINING KITTYTOKEN
MNEMONIC HD PATH
circle sound fresh peace coast depth obey iron pool clerk decorate arrive m/44'/60'/8"/6/account_index
ADDRESS BALANCE TX COUNT INDEX J
0x7c125a0a305cFdC11F7EfE9aC48A11f60a27EDAL  100.00 ETH 0 0
ADDRESS BALANCE TX COUNT NDEX J
OxE5c9cA3804139f5Bcf85a859dEcTCO93b8DF73428  100.60 ETH 0 1
ADDRESS BALANCE TX COUNT INDEX J
0x54C14a2376F8642A1143F300b70B327€483e7119  100.00 ETH 0 2
ADDRESS BALANCE TX COUNT NDEX J
0x1Da3166682927316a9a41Cd312a3DB81B19a1B0@ 100.00 ETH 0 3
SS BALANCE TX COUNT INDEX @f
7bc19cBACB15705a79f fe65ADDF27b049BE8d4 ~ 160.00 ETH 0 4
SS BALANCE TX COUNT INDEX @f
8d1431117d2ab9642cc47E4C31c37FA7354cC8  100.00 ETH 0 5

31] 4.12 Y1119 Ganache Workspace

4.2.2 M3AANI Node iaz Truffle

Truffle A framework 1 1M UWAIUT Ethereum Smart Contract 830N Compile

1181 Solidity , Deploy Smart Contract , Debug Smart Contract 116i¥ Automated Smart Contract



46

v LA y 2 L= o d Y ¢ a 2
Test 778 moklae chai IHBDIVIN truffle AINVUUU Node.js %\‘1ﬁ]nﬂuﬁfliﬂTJuIﬂaﬂuﬁ%ﬁﬂ@\‘]
Lo Y gPVo0 & A a & ) . v
Node.js NOU ua lsmaduneanas truffle 131 Global Dependencies 7138 NPM (node Package

Manager)

$ npm install -g truffle

4 a g.}l <3 4 2 o W
11I9AAAY truffle 1858298319 truffle project ¥® KittiesSmartContract YULAIUA

$ mkdir KittiesSmartContract
$ cd KittiesSmartContract

$ truffle init

[ s = <&
iHoar$14 project YuuuaTv 1 Inlanes KittiesSmartContract 1J5znav 11)ae
7 <
1) /contracts ﬁﬂiwalﬂﬂiﬁi"fﬁﬂﬂ Smart Contract 11H1 Solidity
s A < ) [
2) /migrations Ao lnamesn 1Ay Idani Javascript @11131 deploy Smart Contract

P < o o g
3) /test ﬁai%lamaiﬁi%’muiﬁ’ﬂmmu Automated Test ﬁ}’JEJ macha ‘Vﬁﬁl chai

9
% v 1

4) truffle-config.js Ao IWdn1¥dmsuaan truffle project

4.2.3 MIANATNYNUUINS API ¥4 Infura

' P
2 = v o

Infura DA IHUTNI5 API Vo 1¥AnANY Ethereum Node a1811/5 Ianoa HTTP 9nnedall

Y =

API 0 1¥dmsuiendo IPES Node dndaes m3ldae ApI laduiludoadl API Key Aatiudados

2

o a 1 ' < o [ {
aiasauBnnour U 9@ hitps:/infura.io A331N 4.13



Get Started for Free

EMAIL

PASSWORD

—_ e NN S E Ly e

L Stay up-to-date with our newsletter

SIEN UP

Signing up signifies you have read and agree to
the
Terms of Service and Privacy Policy.

31 4.13 a3lA3a3NF0 Infura

4 @ < ] 4 @ |
WedinsaTaaINas1e Project 1o 19911 API Aa317 4.14 1Az 4.15

YOUR PROJECTS 2 remaining REQUESTS TODAY ()

TOTAL 138 of 100,000
A O
Created on Aug 12,2019
0% of total daily requests used
RESOURCES TOTAL REQUESTS All times are in UTC
MARCH 12 138
m\ pocs @ status £ coumunrTy @ SUPPORT

MARCH 11 5,774

51 4.14 @319 inf ject
su 4. infura projec

47



48

UPGRADE

EDIT PROJECT

NAME

kittieslsGod

KEYS
PROJECT 1D PROJECT SECRET
73e4b2eec7914fcead4412b446ff10b4 [ 55016428889d46388d70af43eb96ef1b [

ENDPOINT  MAINNET v

mainnet.infura.io/v3/73e4b2eec7914fcead44 12b446ff10b4 [

51 415180 APT key 1ol 1%

4.2.4 MIAAAI Unity

Yy 9

Unity Ai® Cross Platform Game Engine N3 1¥ W@ inuasuy Android 18 (5ududag
2 > s < 4 i . ¢
71311 Irran Unity 1195 5ua1gannidn lae hitps:/Amity3d.com/get-unity/download a1

1 9
1%a@ unity hub A931/9 4.16 gy IMIAAAY

(-Qunity Products  Solutions ~ Made with Unity ~ Learning  Support & Services Asset Store Q 0

N régairgments

Downloadun

0S: Windows 7:8P1+ 8, 10, 64-bit versions only
Welcome! You're here't you wa downlo: s most popular development platform for Mac OS X 10032+ Ubuntu 16.04/18.04, an
creating 2D and 3 n C S
Before you download choosethe veérsion of Unity that's right foryou GPU; Graphics carddwith DX10 (shader model 4.0
capabilitie:

-

T

Learn more about the new Unity Hub'here.

Resources

° |
N / | ITnityv, Rata
Download Unity Beta .
e
Get early access to our latest features, and help us improve quality by providing valuable feedback

51 4.16 A% TviaA Unity
U

9
%

A a 3 A 9 Y Y . a & . S A 9 9 @
Lilﬁ]ﬂﬂﬁﬂlﬁi*ﬂﬁﬂﬂiﬂﬂ!lﬁ’)sl% Unity Hub @984 Unity !’Jﬂ‘i"]fuﬁ'l’q@ﬁ/l Installs tab mumﬂmgﬂ

=Dl.

4.17



B nity Hub 23.0 - O X

& unity o]

® Projects Installs LOCATE “

Learn

&% Community Q Q

2019.3.4f1 2019.3.0f3

@

Installs

o ¢ o
31 4.179613 Unity 13955 Wa1ga Wi Unity Hub

Ll ~ 0% ) o & v 4 ) p e A ~ Yy v ] AQ YA
WOAAAY Unity 614590407 91NU U I Project GU‘L!@QETJ‘V] 4.18 Glucﬁu']ﬁi']\i Project Nah’ﬂa@ﬂ

template Nz lelu Project 1aon 2D

49



50

I,
¢ B Create a new project with Unity 2019.3.013

©

New Unity Project (1)

C:\Unity

lii

CANCEL CREATE

lecta vess Current platform 2 months ago

A

2019.2

31 4.18 @519 Unity Project Tnial

v
[

5 . , 5. 3 v . :
149319 Unity Project @399z Idnaansaeg 4.19 Ui Unity Editor Ysznov l1dae 4
1 v A Y 9 . . A o
AIUAN Av 1. AUYEIY Hierarchy LLAANT18N1T Game Object ‘VI?JQTL! scene ﬂﬁ]i]ﬂu 2. 839
A A o Y Y 9
NAN Scene/Game uﬁﬂﬂaﬂm@mﬂmsmnmiuﬂﬂ@uu 3. AUV Inspector LTAIVDYA

~ i = A Y ' . J 4 . &
7180210YAVDI Game Object NLTNUADN 4. A1UDTI Project naaslvlamesuaz lldves project U



@ testCreateProject - SampleScene - PC, Mac & Linux Standalone - Unity 2019.3.0f3 Personal <DX11> - 0
file Edt Assets GameObject Component Window Help

1 < BIHEEEE EEEEE > 0| Gcolab~ [l & [ Account ~ Layers  + M Layout  +
E Hierarchy # Scene © Inspector

A T —| |ﬂ|numm_mm

» € SampleScene
X I z

< Per

M Project | E Console
+v

v+ Favorites Assets
O, All Materials
O, All Models
O, Al Prefabs

v @ Assets
I Scenes
» I Packag

, \\\\\ //// ,
/=" 03 T\

31 4.19 HINMIBNAY Unity

4.3 mia%nuazmam Smart Contract 9911’381 Truffle

4.3.1 m3iuinlaus1a ¥e OpenZeppelin taza319 ERC721 Smart Contract

51

OpenZeppelin 1ud@1m3ul49Wann Smart Contract ¥3glAdWana el namiuunudon

wuldazaInTu 154 OpenZeppelin i Interface ERC20 (asgmilidmSuad1e Crypto

[

Currency UUdI50i383) 18y ERC721 (NAsg e msuas1svesazaui liannsanuald) 1%

1% Implement 134 Contract Yo sfiiann wonnniidaiialuisesves mssnamsidnds

(Access Control), anudasase (Security) uazguq

v
=1

a 4 o 1 2 1
TuFganiinusnegwani141aus1a Openzeppelin tlumsaranFonn liaunse

g

utiauenaeld #971 KittyToken #2801 implement Interface ERC721 ADUDUIIABITUINAG

a & as A Y o y & < ¢
mmﬂammuaﬂumiawmmem mamum’aumﬂnu]lw

https://github.com/OpenZeppelin/openzeppelin-contracts
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5unsn 1Wainos KittiesSmartContract Ml truffle project NYNTAITNUYUNINDUNUN
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de

$ npm install @openzeppelin/contracts
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v ' 1
NAUUEE4 contract ¥o N KittyToken uan implement Interface UDN openzeppelin ﬂﬁg‘ﬂﬁ 4.20

1 pragma solidity >=0.5.0;

2

3 import "@openzeppelin/contracts/token/ERC721/ERC721Full.sol";

4 import "@openzeppelin/contracts/token/ERC721/ERC721Mintable.sol”;

5

) contract KittyToken is ERC721Full, ERC721Mintable {

7 constructor() ERC721Full("DeizyKittyToken", "DKTN") public {
I3

O 0

31 4.20 3% implement ERC721

A Y 2 9 7w . A 9 ~
149 Implement Interface ERC721 418179 contract Henunsoleiandu mint 303 19HI o0y

9

9 H Y
v v A A = % v K o

2 Yy a4y X 1o o q ¥ , v
61]1!1]'1]1@ lW]ﬁ’T3ﬂfllu1/]ﬁi']\j"’lluﬂJ'luUﬂqquuﬂmﬁuﬂﬂ‘ﬂ‘ﬂ']clﬂlﬂ YYHULANANNU Fﬂ\ﬁ]’]lﬂu@]@\i

[

Y (< AA 3 7 A ol - ) = A =
a319@11)3 struct NI Kitty 11820158 19 Kitties WO UTOYAVO UKoY AIgUN 4.20 B9
. 1 9 2 A y3 9 = an o Y . (J
struct Kitty Herd19yupuie lnudeyamsonuninana Usznon11as 1. nameOfKitty @7
15152100 string A0 FOUDWNIAING 2. Genes AT UTZNN uin256 Ao FuvoLWIAING
9 A (] [ (% gﬂ @ Y o A v 7 1 aa o
InoUIUeNANHALYBILIAIIY 9 ezt lFmuIaNoNduWUETe I NIAIE 3.
(5 3 A = 1 (3 gﬂ v
fatherID @2111/5107 uint256 Ao loRVINBUBLNIAIUY ) 4. motherID Al Tz1an
R =) a ! (9 g” o ¥ [ = A v A
uint256 Ao loAUD LI VOIULLIAINY 7 4. birthTimeStamp #111/51521AN DateTime Ao Juf
A (Y 2.}/ 9 dﬂf ] v . A 1 @
HAZIAALNIAIY ] QIS YU 5. Generation 7211515210N Uint256 D FUVDUNIAD

) Y 1 ' A rAA o . A 1
HU 9 ﬁTllﬂiJ'Iﬂ?ll"U’ENWE)‘H56&L1|1/13Jﬂ']3ﬂﬂ@:ﬂ11’3ﬂ 1 6. IPFSHash audsdszinn string 719 A1

] ! ] )
hash Y941A30% 18 IPFS N1Hinug1) Artwok ¥0 @iy 9



struct Kitty {
string nameOfKiity;
vint256 genes;
vint256 fatherlD;
uint256 motherlID;
_DateTime birthTimeStamp;
uint256 generation;
string IPFSHash;

Kitty[] public kitties;

Y d‘ < Y =
31] 4.21 Tmmsn struct ta array INBINUVIUAVDITIFETY

Y
=X 9 [

y v du Ay ~ v A . .
il'lﬂLll!ﬁi1\1ﬂ\iﬂ"]ﬂ!LW’t’)ﬁiNlﬂiﬂﬂl“'llum'lﬁﬁ/iiﬂbl%ﬂ"lﬂlu contract 01 mintKitty 11!

g

J o g 2 { o o 1 o
WanTuilazad kitty struct YUNIAI parameter N5VN A1 1 1d Tuouss

function mintKitty(
address _to,
string memory _nameOfKiity,
uint256 _fatherID,
uint256 _motherlD,
uint256 _generation,
uint256 _genes,
string memory _IPFSHash
) dinternal returns (uint256){

uint256 newItemId = _tokenIds.current();

Kitty memory _Kitty = Kitty({
name0fKiity: _nameOfKiity,
genes:_genes,
fatherID:_fatherID,
motherID:_motherID,
generation:_generation,
birthTimeStamp:parseTimestamp(now),
IPFSHash:_IPFSHash

1

kitties.push(_kitty); //push new kitty to array
_mint(_to, newItemId); //ERC721 mint function
_tokenIds.increment(); //kitty ID running number increase

emit Birth(_to,newItemId,_fatherID,_motherID,_genes);

return newItemId;

51 4.22 WanFu mintKitty
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ae llafrafasFuie 1T on 19ladu mintKitty 910 1aeuen'ld ¥oan

J o A A 1

v Y Y
createPromoKitty A431/91 4.23 WanduiloyaamWIZI91U04 contract 1130158091 CEO

LY dyllly A Y 3

v & A p Yy o Y3y YR
WMUU ﬂﬁTNTiﬂLiﬂﬂqsﬁﬂﬂﬂ%uu f IﬂfJ‘VIfT"I‘JJ"IiﬂﬁiNLL?J’Jg‘]JLL’]J’]J"lﬂﬂ“lﬂﬂJHN"I

function createPromoKitty(
address _to,
string memory _nameOfKiity,
uint256 _fatherlID,
uint256 _motherID,
uint256 _generation,
uint256 _genes,
string memory _IPFSHash

)

public

onlyMinter

returns (uint256){
return mintKitty(_to,_nameOfKiity,_fatherID,_motherlD,_generation, _genes,_IPFSHash);

F

¢ v |
31] 4.23 Wan¥u createPromoKitty

A~ 2 Ay Y v A A v
iio1Ag1 Smart Contract YUS o U318 A0 lUd0e deploy a9UU Ganache 1oy 14
P o | 2 A o4 2 s
nagouanFuias 191 Guaielndaye 2 deploy KittyToken.js Yu Ivlaaes /migrations
{ 4 . o @ (% {
Tu truffle project Tnefiay 2 luge luldnoraud1siunis Deploy taz@onIaanagii 4.24

v v
N lFAEe $ truffle migrate

var KittyToken = artifacts.require("KittyToken");

module.exports = function(deployer) {
J/ deployment steps
deployer.deploy(KittyToken);

i

gﬂ 4.24 deploy KittyToken

4.3.2 MInNaAad KittyToken Contract WU Truffle Console
~ ) @ ya 1w A A ] I ¥ ?
Truffle 3 console @MU 1¥AAADAY Smart Contract waguumiamw"lwuﬂﬂ (M local
. An vy a ¥ A A a
development network , test network (L8 main network) Taon lidesaaas lausiounudn

v Y 1 v
i5unsnila command prompt YU windows Vw3 119 truffle project uar i

$ truffle console
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9
1INUNIZIANG truffle console

truffle(development) >

Y 1 [
ﬁ%}N contract instance ﬁu‘uu console ﬁ?ﬂﬁﬁﬂ “d]ﬁ

0x3836F74dE3CE532146237b75193¢6C5053E712¢F i@ address Y94 contract A deploy /Ao

Y

il

Zhe

truffle console(development) > let Kkitty = await

KittyToken.at("0x3836F74dE3CES532146237b75193¢6C5053E712¢F")

2 1 . A L) J o = Y Y
INUAMWITOAN transaction LWOIT BN TFH NG createPromoKitty YU smart contract 1340

v
o

o dy
ATIU

truffle(development)> let accounts = await web3.eth.getAccounts()
truffle console(development) > let receipt = await
Kkitty.createPromoKitty(accounts[0],“kitty”,0,0,0,0,””)

truffle console(development) > receipt

truffle console(development) > Kitty.kitties(0) /A339a0UNMHISYDAVUDI

b4 b ° LY o d aa v
4.3.3 MIATNNATNATOU GenesScience Contract HIMTUMIINZIUFUNIAING
. A d' 1 d' ~ an o d' 1A Y
GeneScience 1D Contract N385 04MsNaNdUvoINIATA Tasag luitlaweTviau
o o Y A 1 a @ g Jd v .
150§ weanuaynlumsauueiwamdnil Taollensy mixGenes

(uint256 _fatherGenes,uint256 _motherGenes) A5 parameter U521AN uint256 11 2 A1 Ao

9 k2
IS (% [

J v o v .
fatherGenes 11 a2 motherGenes 1AgWINF UL VL INIUNITOIWNEANN U ALY int256
I 1 ] 1 = a Y a ~ A A a I 1 A Y
poniu 48 druugazaIuinNVe1d 5 In'la 240 9N Muaedn 16 Unluarun hidesaula

) 9 v
HAZNY 48 FIUUITMHUUATNHUSVDUNIAINY 12 aNHAUL anuzaz 4 91U asl 1 dIU
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I A 1 ~ [ =3 [ ~ A QS A 9 ~ []
A UBUIAY (genotype) NILUTAIANHULOONUT DN 3 mumwamﬂuﬂuﬂaa(phenotype)w"ln

udeanbuzuAd T eNeAae lldgnla

ISP 1 1

Jd o . dyd . = = & A 1 A
TuaNTU mixGene 13 while loop U 48 39U 1ONBUINNINOHI oL TaeNUA g

Q

Y
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=2 ° g Aa o= Y v o A Y 11 & g YA
HUATURUTIUIAUNNAIAILA 0 DI 99 L‘]JMGI’JﬂTVil!ﬂ‘luﬂﬁlﬁ’e)ﬂ mmqmﬂug”lmammn
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8uuuLﬂlMGMﬂmﬂﬂﬂWﬂﬂuWGﬂWﬂuugNﬂWﬂﬂﬂiﬂW@m@ﬂﬂuﬂiﬂ4ﬂu1u 1 anHUSU

1 1 A o w < A o w 1 1
mamﬂggﬂi@ﬂmmummgﬂu”lﬂ”lﬁ’ﬂﬂuamumﬂﬁumu) 50% LAZIUADNT 25%

o w = A 4 . A o Y 2 I
12% , 12% @0A19U Lagdn 1% AN1INA1IWU T (mutation) ﬂ'ﬁ]ﬂ’liﬂWiﬁﬂuuulLﬂa\?Ulﬂlﬂu

9 v
U v =

~ Y A 3 9 Yo o I P v
duvuaa i1 ieauasy 48 Nz laouvesgni IdsumsmanwugBousosnd)

e WA
= ¥ (o ) (ks )
s 4
;j,‘ fﬁh f /S [ Mane ] [ Body j
‘qm j/ %:ﬁf \ [ Tail j [ Body Color j
Vg l ' ( Mane Color j [ Ears Color j

U/

31 4.25 anwAEY 12 vouNIAINA

contract GeneScienceInterfaceq{
function mixGene(uvint256 _fatherGenes,uint256 _motherGenes) public returns(uint256);
function genesToArray(uint256 _genes) public pure returns(uint8[48] memory);

) Ly o d
31] 4.26 GenesSciencelnterface enmu‘l%wauwuﬁ

Q

A ) . 2 o < 9 [ £ .
1198319 GeneScience Contract YUINFUTULAD 19 KittyToken @314 instance U

. zg Y 9 o Y ax 1 [
geneScience VU 1 contract taisen 1¥WanTUAI8ITNS delegate call 3¢¥1314 contract A9
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1 d o J v 4
517 4.22 14 KittyToken Contract 5813 Wan5U mixGene TuWan%u catMating tioa31auun

U

o 'd%’
RN RVRTATETR

function catMating(address _to,uint _fatherID,uint _motherID,string calldata _hash) external{
require(_fatherID != _motherID, "can't breed with oneself");

kitties[_fatherID];
kitties[_motherID];

Kitty storage fatherKitty
Kitty storage motherKitty

uint256 fatherGenes = fatherKitty.genes;
uint256 motherGenes = motherKitty.genes;

vint256 childGene = geneScience.mixGene(fatherGenes,motherGenes);

vint256 childGeneration = fatherKitty.generation+l;
if(fatherkitty.generation < motherKitty.generation){
childGeneration = motherKitty.generation+1;

}

mintkitty(_to, "default Name",_fatherID,_motherID,childGeneration,childGene,_hash);

U

d a g o Y
31 4.27 Wan¥u catMating a5130303MaT1NTHIDINUMIAIAY 2 61

4.3.4 MI3aataznaaey KittyMarket Contract 115UMIToUNLNIAING
4 I ¥ an o
KittyMarket fi® Smart Contract ifioiuaaialumsdeviewinnsia Taeliivesn
. y 9 tg < 9 L&' y g A A
UsemAneazimuaI NI lunaIn LagENABINs FoNITIINFUNIAINY ANTAIY
< Y <3 Y o Sldy
dhudreamanazgnTeuningue ldwdae

2 4 ) v 3 1 @ {
[SUMINEIN struct 0 SalePost dMSUMNUAINIUTZNRUI00L) Aa31lh 4.28

struct SalePost{
vint256 weiPrice;
_DateTime timeStamp;
bool status; //is on Sale or not
uint256 kittyID;
¥

U

31 4.28 A struct SalePost Yszmawnianaifdna
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9
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Nflullsll"llf]\iﬂﬁ"'lﬂﬂui\l’)ﬂf] mnammmmmmmummmmuu uammmﬂngﬂ

5zmMAvEUIABU(AT isOnSale 1 KittyToken taaaa1nlsgmaviesdnse i) tieden'ly
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v

' Y

Y 2 7 v
ATUIZA519 SalePost Yununy 13 lueusd SalePost Fanounguisazilszmavie’ls fuisdos
[ 4 a kL an o

1% approval 11U contract 1017 KittyMarket Contract 31an5 luns Teuunaasnavesduiel

k4

J v o

Glﬁ}é}‘ﬂdfﬂ aremsizen liandu approve(address to,uint256 tokenID) alés KittyToken Contract
no1

A gk X = ) 7w E a A A D) ' X =

iodaemdoazisonldendu buyKity Tioulude 1.ddszmauneliamnsaseven
o Y Yy Y . A o ' A Y Vo
anolszmavield 2. §1¥deeasne ransaction NvUAMIUDY ETH Value fidaan dousiini

{ y Ju o & o
simdsgma 13 udauileianldlensud s ETH vzgnTou 1 1#dve uaziSen loiassu

v 1 4

Mol completeSale(uint256 SaleID) Fuhvhitaszmevenas Tounnaavia lU1vdye

4 o w Jd o 0 : g
nazioaINto31nAUIaNTU transferFrom 11 interface ERC721 &9 1Faudouilusiues

A vy Yo % A ASa Ay 7 Y o = (o
WIoAN 195 Voug Ve ey e luntuaouuINAoINs Towmniu magimunvalivilys
A Y @ A | Ju A

KittyContract Tagears19aaui1ls address N0 superAuthority HagWINTUFe setMarketContract

k4
wazsian/aalanFu transferFrom 19 marketContract 1 m135n Touuwdasiia li/ 9o 1d

4.4 M3a3131a2NAA09 Mobile Application A28 Unity

4.4.1 m3viuinlau1a¥e Nethereum adly Unity Project
Nethereum A0 101519904 .Net Framework N37010dwan%u .Net e1u150AAA0N Y
A 1A = Y = = Y < .. A A 1 o .
inseeRiTeiTonla aalu Unity 19 c# Net 1iflunizn Scripting MYONUADNY GameEngine
. 1ax ° 9 . 1 a o @ ~ ) Y
U89 Unity U@35n13511191004 Unity A1991nu0Unamsuves Net 12 10 Aaunsariuiniug
4 ] o { 4 o 3 ) 4
Package Manager o Nuget mizmaininlavsiaves Unity Sududeainin Idlsznn
&, ] Y P o v
dil Tagasauazdos 4319 19d%o link xm! YuvuTWaiaes asset 14 Unity Project A9317 4.29

o a3 Y A .. . . . . Y o ~
wagduuAva/asn Scripting Runtime Version 114 Unity Project 1%11314 .Net 4.0 91931/91 4.30
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A linkxml

1 <linker>

2 <assembly fullname="System.Core">

3 <type fullname="System.Ling.Expressions.Interpreter.LightLambda" preserve="all" />

4 </assembly>

5  </linker>

31] 4.29 linker.xml

Configuration
IScripting Runtime Version* [ .NET 4.x Equivalent $ l
Scripting Backeng NNET 3.5 Equivalent i)
Api Compatibility Level I S NET 4.x Equivalent I :
C++ Compiler Configuratior ——— N ;

gﬂ 4.30 1lasy Scripting Runtime Version Tu Unity Player Setting

4 ] 1 o 4 { A & . o
e lideaemsiinlila dit veslavusandesnisnariua 39a519 Net Project 530312
2 Y, . : Ay ' s A9
VYUNIAY Visual Studio LASAAAN Nethereum W11 Package Manager 12 1d Ild .dll fideens
& {y 1 7 s S, & s a1 & & ¢
wanualae lidesnny Ivaaiiaz Ivd aniudsdeaen liawmanivlidi vlawmes

Asset/Plugins 11 Unity Project 11lusuizsuson

4.4.2 MIAINHUUDNYAN
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v v 9
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contract !YU G]’E]Qil?i?]clﬁ]ﬂiﬂ 3 ﬂﬂﬂ$ﬂ§$ﬂ1ﬁ"lﬂﬂ]’lﬂ nIo G]E]\illﬁ’ﬂi]ﬂﬁﬂ 5 AWNWNUININTY
Wugla

2 ¥ L o 3 Y Y . A4 Y

Susnlumsasie Ul vy Unity N uUAIAIT N GameObject N¥DI1 Canvas waglunin
Y o Iz A q 9
AU Y5V Render Mode 11 Canvas Component 111 Screen Space — Camera ol Canvas
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v [®] v Canvas Q@ i+ :

Render Mode Screen Space - Camera v
Pixel Perfect O
Render Camera ‘m«Main Camera (Camera) @ |
Plane Distance 100
Sorting Layer Wallet -
Order in Layer 1

Additional Shader Channels Mixed... -

31] 4.31 Canvas Component

v v
NAUUEFIS U object auiioonuu’ld o 1. Action Button 4 8UA11a14 2. HeartGroup

< o % @ { d 1 § 2
11 Image dmSugdialandluaguuu 3. Wallet Button 1Jui 1415 0nei1 Wallet 1 4. Cat

' o v A A Y 1A 1R Y v A
Button iudmsuilasienmsvewrngiauliod 39 lanasaninalugii 4.32

Main - Android - Unity 2019.3.4f1 Personal* <DX11> O X

File Edit Assets GameObject Component Window Help

£2 - BRI ERmEen ey s oo -]
. B b s ) ;'- pector

Gaf bjec
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lanager
@mslﬁm
\eManager
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9 Yo,

-

tho:ect‘ E ‘M b
wle x| pua
“ Assets > Scenes

I MarketPage
I MyCatPage
I sellPage

B test

I utilty

I WaitingCat
v [ Sprite
I cat_element.
I environment

31 4.32 @513 UI Object Narinaduan

1 9 . 4 Y 1 [ 1 %l ) Y 1
ABNET I C# script ﬁiﬂumnaumuwaﬂama D1UUT NANNTEDIA GI,W’E]WWTJ uazimu
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[ dl [ YA ax A d' 1 9 = .
ﬁﬁ\imﬂﬂﬁ‘]ﬂ]ﬂ%ﬂlﬂﬂﬂiﬂ‘ﬂ I9N1IAD L‘JJ@ﬂﬂ’]JillLLa’Jilg‘]JuVIﬂL’m"l UNIXTimeStamp aalu
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@ { A < 1
Aau1la Global Key-Value Y89 Unity 710 PlayerPrefs ud s lunn q mlsuimuanada

A ' S A g a o Y v Y ' 3o o a
Wi@llll ﬂguulﬁ\lﬂﬂlau@@ﬂi]’]ﬂllf)ﬂwam%uuaﬂﬂﬁﬂ!,6111M1ﬁlﬁﬂlﬁa1ﬂﬂ\1ﬂﬂuﬂﬁ1ﬂﬂiﬁ

A 9y 3 . A A . = v
ummgmmmwmwmmu GameObject U Component ¥ Sprite Renderer S¥IL1IIN
dy a o . o 1 1Y % dyd d' Y A 1 Y [
UINAVINUT sprite naesnllsznounaeny ummuﬂaumw@mumaﬂmmuiuﬂaﬂwwaﬂ
A 9y A 9 = . A v K 1A
HAZIUORIaUIaDNLNIINH U Catalog U GameObject ¥0 gameManager 9&UUNNANYUUDILNI

'
v A

Yaen 131U PlayerPrefs A28 key ¥0 selectedKittyID

4.4.3 MIA319%11 Wallet NAADIFYNABNY Smart Contract

{ 1 J v ' < 1
1 wallet Aoh Iddiau 18 15an 5y wallet vosoisoizon Idod1uaugUinD wallet fiau

v A

o Y o oA (A ] o . AqQyva 1 o
ansalou U @319 y% Jaeutiny waz151uns99mMs transaction N1FAAADAY smart
[} o Y 2 v I 1 =~ Y o v 3 a2 A v A

contract 14351 Ul nihiluiseanily 3 daufe 1. vihd miusagsenduuaz)asuiiny 9
1 v v Y

1% address 2. ¥4 Tou ETH 1163 address U 3. vild 1wy 50 ETH mndou Tufil
o a J A (] = =) A Y 3’, dy
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@ Client - Main - Android - Unity 2019.341 Personal* <DX11>
File Edit Assets GameObject Component Window Help

| 60| 0 $ ¥ | [S]center| GLocal | & &Collab~ | @ [ Account v [ Layers v | Layout v

= Hierarchy ‘ © Inspector
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@ /' walletParent _ Static¥
v@fcaalnvas Tag Untagged v Layer Ul v
Image
Panel = a o v i RectTransform o
o
HeartGrou Account 1 - ']
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7] CleanButton g 1085 0 0
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() PlayButton 1 1 R
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al ime
I utility # attributeName '\‘Curvncwnl 1 Constant: § (45.5%) Dense: 0 (0.0%) Stream:
I Waitin # Config 5%)
v @ Sprite # KittyTokej :
I catel +SalePo
I enviro #!sceneChanger Add Component
L 1Y) + ScoreMechanic
I Streamir, +#[ScreenManager
» I TextMe #!uploadRespond
» B UniClipb # WalletManage
» I Packages *~—

31 4.33 Jn59a519909% ¥ wallet 9g scene IAUINUHINTAN

9 A=ty Aa 1w A 1 oA ~ 1 = A
Tunin wallet L!i]33Jﬂ'l5@]ﬂ§]®ﬂﬂlﬂi’€]"lﬂﬂmﬁﬂlﬁﬂﬂN']‘Llulfl‘lﬁ'la Nethereum 550 lag
i1 Y Y
M3 GameObject Fo WalletManager Yuuag CH script Component yuauaz lu script
H P . & g Y Aq ¥ A a 1w A 1A =
1Uil instance Y09 Nethereum. Web3 4111 object nlmNemIannenUIAToU18BITBIS Ul
g 9 . = Y [ . @ |
NUUATY instance VDI wallet «nﬂ%’“lummﬂmiﬂummum (key pair) Tagsy parameter 11
. L o o A Y 7 9 J o
string YD seed phrase (ﬂﬁj}lﬂ'] 12 ﬂTI/IGlG]ﬂuﬂ']'iﬁiN HDWallet) NNUUFINTOATWNINTU
{ I o o {
S balance Wanlu wallet niiusnldasg i 4.34 iWulansu updateBalance() i
o A9 A v A
9111 ETH balance ﬂl@ﬁﬂﬂl%ﬂﬂ ‘L!‘Vl@muﬁ'lllﬁﬂm’ﬂﬂ]lﬂiﬂﬂ dropdown NOYATINA NV
Y A oA = ] . » S9% o Z
N {lnﬂlﬂ5’6]"]]']81@!,‘]3@!,581%%']11&1’?1!98"]]EN wei (10718 wei (NN ether ) ﬁ]'lﬂuul,l,ﬂ'ﬁ\ﬁ]'lﬂ

1 .3 ] 9
MUY wei 1TUNUIY ether A8

publlc async void updateBalance(){
var balance = await web3.Eth.GetBalance.SendRequestAsync(currentAccount.Address);
var etherAmount = Web3.Convert.FromWei(balance.Value);
balanceText.SetText($"{etherAmount.ToString("0.00")} ETH");

gﬂ 4.34 Wanwu updateBalance
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1 1 4

1 i1 H Y
Ao Ui sendEther Nlauawnsods ETH T/ Idigaou’la Tashinisds ETH Ui 14
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Nethereum. Web.Eth.GetEtherTransferService(). TransferEtherAndWaitForRecieptAsync() 5U

[

parameter 2 11 710 1. toAddress 1y#1a1en19N5U ETH 2. Amount $1424 ETH Tuniig wei

[

4311 4.35

public async void sendEther(decimal amount)d{
var web3 = new Web3(currentAccount,config.web3Provider);
Debug.Log("transaction pending”);
var transaction = await web3.Eth.GetEtherTransferService()
.TransferEtherAndWaitForReceiptAsync(
toAddressField. text,
amount
¥
Debug.Log("done");
Debug.Log(transaction.TransactionHash);
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IEnumerator GetEther() {
UnityWebRequest www = UnityWebRequest.Get($"http://localhost:3000/request_ether/{currentAccount.Addresst");
yield return www.SendWebRequest();

if (www. isNetworkError || www.isHttpError) {
Debug. Log (www. error) ;

}

else {
// Show results as text
Debug. Log (www. downloadHandler. text);
getEtherButton.interactable = true;
waitMomentText.SetActive(false);

// Or retrieve results as binary data
byte[] results = www.downloadHandler.data;

31 4.36 WanFu getEther
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public async Task<KittyToken> GetKitty(long index)
{
var kittyFunction = KittyTokenContract.GetFunction("kitties");
var kitty = await kittyFunction.CallDeserializingToObjectAsync<KittyToken>(index)
.ConfigureAwait(false);
return Kitty;
}
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public async Task<List<KittyToken>> GetAllOwnedKitty(string address)
{

var balance = await GetBalanceOf(address).ConfigureAwait(false);

new List<KittyToken>();

var Kitties

for (long i 0; i < bhalance; i++)
{
long kittyIndex = await GetTokenOfOwnerByIndex(address,i);
kitties.Add(await GetKitty(kittyIndex).ConfigureAwait(false));
}

return kitties;
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Transaction HH

[serializable]

public class TransactionData{

public TransactionData(bool _status,string _hash,string _function,string _catID1,string _catID2){
WatchedStatus = _status;
hash =_hash;
function = _function;
catIDl = _catID1;
catID2 = _catID2;
b

public bool WatchedStatus;
public string hash;
public string function;
prlic‘-sr‘tr‘ing catIDl;

arenc
public string catID2;

31] 4.43 TransactionData Class
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