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4.1 Truffle AX|

¢ TRUFFLE

H

- AFE 0l npm, node(v8.9.4 0| &h)7F 2 X[ £|0f LO{OF &t

# npm -g install truffle
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4.2 Truffle Init

C TRUFFLE |

# truffle init

This directory is non—-empty...
Proceed anyway?
Preparing to download
Downloading
Cleaning up temporary files
Setting up box

Unbox successful. Sweet!

Commands:

Compile: truffle compile
Migrate: truffle migrate
Test contracts: truffle test

$ truffle init
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4.3 Truffle init & SC£X

o2

Contracts Solidity= 7{{ & =l ADE ZHEGHE A E[
Contracts/Migrations.sol HiZ S £ 2t Solidity L&

migrations HiZZ ?lot A3 EHE Ot =F4H
migrations/1_initial_migration.js Migrations.sol= HiZSI=ATEE

test N E A0 E HEMEE HAE S| R|oHHAE

E
AolA mE =M

truffle-confing.js Truffle 278 It ~ truffle
~ contracts
Migrations.sol
- migrations
- Migl’ations/l_*-js . HHEAl II=-II_I|:_A|-E %O:I Xl Axl_o_" [[I-El' _I_X|-I'| OE .AEI cﬂo._H:I' JS 1_initial_migration.js
-1_initial_migration.js I} 22 AOLE A SFo| OF0| 20| M2 2HESH| o wmig v test

JS truffle-config.js
= H{ 25, Lt 0| HEE[X| =2 HEME S O|F OFO| 12O H5HXA| ¥ 5 EZotCh.(1_init

al_migration.js, Migrations.sol It &2 =73, A k|| S} X| 47| & #HCt)
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econtracts/ = LHY

D= oo Aotz ol TIHEICH #

truffle compile

Compiling your contracts...

> Compiling ./contracts/Migrations.sol

1. AO(E ZAEE Hnjg(1/2)
—
 contracts = 5 0f| Solidity2 A0LE ZAEME Z R oL}
 Solidity 22T E S ALIUSIH byte code FEf = HBHEICE,
- ANE HE=EE ALY 517| @5, contract = Q0| A T2 H

> Artifacts written to /Users/gimgijeong/Desktop/truffle/test2/build/contracts
> Compiled successfully using:
- solc: @.5.8+commit.23d33572.Emscripten.clang
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~ build

~ contracts

{} Migrations.json

« CompileO| 2tz E|™
jsonI} L O| H-H =l A2 =olgh 4= ULt
« jsonLt0fl= ZHEN

Hi=2 [ 2ot E7f%01 f

J>
@
oz
I
<
—+
)
(@)
o
Q
(‘D

"visibility": "public"
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5.2 AOIE HEZE HY| 3 (1/2)

Migrations = artifacts.require('"Migrat

= fu on(deployer) {

deployer deploy(Mlgratlonb)
};

ions");

artifacts.require()= nodedml require2} H|==ot | &~ E O] L},

artifacts.require() = Hi £ S o= HEMEO| HH Z 2|5 ot 2 deployer.deploy()&
2H

AESHA B = E otC} (B S I Y2 Migrations 71 E 24

u%‘)
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5.2 AOIE HEZE H{| 3£ (2/2)

e« XAFME| AD|-E FHESHEE EE
10 1L—- — — _—"1—= = T
contracts/Migrations.sol
—_— > Artifacts written to /Users/gimgijeong/Desktop/truffle/test3/build/contracts
x-” Ol (@) E HH A Ol'l:" > Compiled successfully using:
L — * - solc: 0.5.8+commit.23d335f2.Emscripten.clang
gimgijecBookPro:contracts gimgijeong$ cd ..
gimgijecBookPro:test3 gimgijeong$ ls
build contracts migrations e truffle-config.js
gimgijecBookPro:test3 gimgijeong$ truffle migrate
1 Compiling your contracts...
* #truffle migrate piling y

Starting migrations.

° HH '_l'_|";7|' %E El E tra nsact|0n $—i > Network name 'de-velopment'

> Network id: 5777
X block 0| Ciet S 271 =3 =Lt

> Block gas limit: @x6691b7

1_initial_migration.js

Deploying 'Migrations'

> transaction hash: 0x5b5a5dd5c8136d84a38a2T@5bdfdf4ce@6e5689ebad5b6cadbl35cadef139ee?
—_— . —_—
° Ol Dl HHiE C)l-():| _|| HH'_LI'I;E X M > Blocks: © Seconds: 0
= AN = = > contract address:  @x75ea2ble@Ec3B42fE6Dedal950374bd25e646E
> block number: 13
> block timestamp: 1568962807
S '(')'l. E:' H |:|-_O H =24 O-I olagdis |:|. > account: Ox6FC742B52CB9IeF1£917978575C79b79B6bCCF2cd
o — a0 O o H /7 . > balance: 99.96334578
> gas used: 261393
L > gas price: 20 gwei
CC > value sent: 0 ETH
# truffle deploy --reset =— . ota st 0.00522786 ETH

> Saving migration to chain.

# truffle migrate —compile-all -reset PEERTREES

0.00522786 ETH

L deployments: 1
> Final cost: 0.00522786 ETH

(B2 -14- O==Nlr
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5.3 20(E ZAERE HAE

—
gl test A O|A7F A2l T2 S A A K dot A0E HAEMETE AP Rf

— =
=X| test DI} (H|AE = js EE= sol LY = AF B
# truffle test

Contract: SampleToken
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5.4 Truffle 3T 0{(1/3) —~ &

Usage: truffle <command= [options]

build
compile
config
console
create
debug

init
install
migrate
networks
obtain
opcode
publish
I"LIN

test
unbox
version
watch

Execute build pipeline (if configuration present)
Compile contract source files
Set user-level configuration options
Run e with contract abstractions and commands available
Helper to create new contracts, migrations and tests
Interactively debug any transaction on the blockchain (experimental)
(alias for migrate)
Open a console with a local development blockchain
Execute a 15 module within this Truffle environment
List all commands or provide information about a specific command
Initialize new and empty Ethereum project
Install a package from the Ethereum Package Registry
Run migrations to deploy contracts
Show addresses for dep d contracts on each network
Fetch and cache a specified compiler
Print the compiled opcodes for a given contract
Publish a package to the Ethereum Package Registry
Run a third-party command
Run JavaScript and Solidity tests
Download a Truffle Box, a pre-built Truffle project
¢ version number and exit
Watch filesystem for changes and rebuild the project automatically

Ty Or=Nle
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5. 7|71 (& TRUFFLE .,

5.4 Truffle @8 0{(2/3)

H

Build HEHE 2 el %EII%@WI HHEI
Sl £ Ot

compile ZESE Anop QY deploy HEBME HYZ

config user-level 8 278  develop NEREE M
(ganache-cli & )

EPS P BT

console truffle == &= S Truifle 9.:} GO A s
=2 AlGH
2= =2 o

create MEZ HEHE, ':'Ef help E% o= %%_9“4

0|:|_E-||O|AI_=|’ E‘”ﬁg ;ng %IEO:'(H C ol_|_yé.>|
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5.4 Truffle @ 0{(3/3)

R

¢ TRUFFLE

install

migrate

networks

opcode

H| 1

Truffle ZTE2ME X 7|
o}

Ethereum Package
RegistryOf| A| Zi 7| X|
=2 MK

=2 =

71EEHE Hj=Z

_I_

L

Zt HER{ 20 HfL
=l HESEO| A
EA|

HE=MEOQ| CHo A
oA =l opcodeE H
Al

run

test

unbox

H| 1

Ethereum Package
RegistryOl| I 7| X|
publish

Third-party plugin
command & &

Solidity2 & =l A
EZE HAE

A 7= =l Truffle

T2HME Ol Truffle
Box= LIR2EL
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truffle unbox
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of| x| &2
GanacheE O| 8510 7I4 Q| O|H2| & =&EM 2 42 -85t Truffle= | & S
A0 A AIY, 22X Ql(Ganache) 2 2 U X, E|AE S52 TIHSHC}

Truffle box2| pet-shop tutorial= O| &35t 0] 7tTtot AOLE ZHEE ANpA HfiL 5
HAEZE AT,
Truffle box 2, CtE AR S0| Z2NME HIZEZ M| &S| &2 AO|C

Truffle box LH pet-shop 0| K| & & 3tCt.
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(& TRUFFLE

2. Ganache &X| 3! A3l517|(1/2)
 Ganache: “ZtLt” 2t S| =L 7HY Q| O|HE| 2 HERH I E 4 dd| AOE HEEH
EE Mgt = QT E ¢|== = Z 1M O|LC}. public BlockchainO| OfL|2f, = XFA{ Bt

« Ganache&d 2! AFO| E (https://www.trufflesuite.com/ganache )| A CtREE Hh=C

Personal Ethereum BlockchainO| C}.

—_—

Gamchz
ONE CLICK BLOCKCHAIN
Cannrn L

Quickly fire up a personal Ethereum blockchain which you can use to
run tests, execute commands, and inspect state while controlling how
the chain operates.

g

DOWNLOAD .
(MACOS)
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6.2 Ganache &X| % AM3H5}7|(2/2)

2K S

[ ® Ganache

ACCOUNTS

CURRENT BLOCK GAS PRICE GAS LIMIT HARDFORK NETWORK ID RPC SERVER MINING STATUS WORKSPACE
20000000000 6721975 PETERSBURG 5777 HTTP://127.0.0.1:7545 AUTOMINING QUICKSTART

MNEMONIC HD PATH
candy later rich merry hill biology diary boost seed acoustic symbol cargo m/44'/60'/0'/0/account_index

ADDRESS BALANCE TX COUNT INDEX &
Ox6FC742B52CB9eF1f917978575C79b79B6bcCF2cd  100.00 ETH 0 ]

ADDRESS BALANCE TXCOUNT  INDEX
0x431b74731E36b64117F84E7F7B21DA2745d288DA  100.00 ETH

ADDRESS BALANCE TXCOUNT  INDEX
0x81E7Ad8B5610b36b612d6227Ca9758BE948F86e8 100.00 ETH 0 2

ADDRESS BALANCE TX COUNT INDEX
0x14ef961A74c2eCcA701e8d5d78899C2Ab88aD438  100.00 ETH 0 3

ADDRESS BALANCE TX COUNT INDEX
0xABcfFC6aD55b88EA647C71D9C5b2FC6A20Cc926E2 100.00 ETH 0 4

ADDRESS BALANCE TXCOUNT  INDEX
0x0COCCAcCEde31D44694534a3e98b956E75451FCC5  100.00 ETH 0 5

ADDRESS BALANCE TXCOUNT  INDEX
0x943dDbA830D810AA69e78E3cd41Fe69bf407b8e3  100.00 ETH 0 6

ey, V. ANEIL. V.8

2t=5tH ChSaF 22 2t HO| LIEFLIT, 7Hef ol Ol 2| & W ER| 7} 4 = AT
Default2 107H2| AE | 100eth”7| £t 0| =X|SIL},
SHE HIE QA = http://127.0.0.1:75450| C},
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6. =0l

3. truffle unbox

—
- C|HEZ M =2 pet-shop tutorial = unbox &} L| C}.

e # truffle unbox pet-shop

Preparing to download

Downloading

Cleaning up temporary files

Setting up boxnpm WARN pet-shop@l.®.@ No description
npm WARN pet-shop@l.0.@ No repository field.
v pet-shop
> .github

Setting up box

> contracts

> migrations

Unbox successful. Sweet! .
node_modules

> src
> test
«! box-img-lg.png

Commands:
- . 2 box-img-sm.
Compile: truffle compile <);xmg$mm
; \ s-config.json
Migrate: truffle migrate i LICENSE
Test contracts: truffle test {} package-lock.json

{} package.json

Run dev server: npm run dev
Js truffle-config.js

(B2 3 O==nUm
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4. ADIE HEME ZHM S}

« contracts = LHO| Adoption.sol It L= F7t & HEHME E X ghL|C},

pragma solidity ~0.5.0; * Function adopt: OHQJ'%%
=
-

s rIZ T UL

contract Adoption q

 Function getAdopters: 21 &

oF pet 27 AL =4 st

— —

address [16] public adopters;

// Adopting a pet
function adopt(uint petId) public returns (uint) {
require(petld >= 0 && petld <= 15);

adopters [petId] = msg.sender;
return petld;
// Retrieving the adopters
function getAdopters() public view returns (address[16] memory) {

return adopters;

}

@5 -24- Or=Nlm
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5. A0iE HER{E ALY

=l ZAE = E E pyM(Ethereum Virtual Machian)Of| Al &2 17| 2| bytecode 2
e # truffle compile

Compiling your contracts...

Compiling ./contracts/Adoption.sol

Compiling ./contracts/Migrations.sol
Artifacts written to /Users/gimgijeong/Desktop/truffle/pet-shop/build/contracts

Compiled successfully using:
- solc: 0.5.8+commit.23d335f2.Emscripten.clang

Vv V V

v build . OO0l SZE M puild/co

i COLUEGLS ntracts L0l jsonIZtY Of

{} Adoption.json
‘ HECt,

{} Migrations.json

(B2 , -25- O==NlUp
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6.6 truffle 2744 5}7|

networks: {
development:
host: "127.0.0.1",
port: /7545,
network 1id:

¥

b

e truffle-config.js It LHOf| HY =S [§ AR HESIIE LA ™oL

=

*  Networks: 21Xl Dappl| HES A =t4 H 9]
« development: /H&&
 Ropsten, private & &

« network id: O|G 2| & WERZ 1§ OtO|C|(AtA

(Private) HIEQAE AIBSIEZE + 2 A H)

(B2 - 26-
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7. AOIE ZHEBME H|ZES17|(1/3)

( TRUFFLE

 Migratios C|Z E 2| L{Of| 2_deploy_contracts.js L &= 24 otC},

Adoption = artifacts.require('"Adoj

= tion(deployer) {

. deployer deploy(Adoption);
};

(B2 BT -
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7. AOIE HE=ME HYES}7|(2/3)

M
o

S X C1 2 2 migrate?tCt.

RE
m

[OF

L ADIE HEYE

][

* #truffle migrate

2l E =
=

Compiling your contract

Everything is up to d

Starting migrations...

Network nam ‘dev
Network id: 5777
Block gas limit: Ox66

_initial_migration.js

Replacing 'Migration
transaction ha
Blocks: ©

contract address:
block number:
block timestamp:
account:

Vv

VvvVvvVvVvyVvyvy

value sent:
total cost:

N

Saving migration t
Saving artifact

Total cost:
2_deploy_cont

Replacing 'Adoption'
transaction hash:
Blocks: ©
contract address:
block number:
block timestamp:
account:

balance:

gas use

gas pric

value sent:

total cost:

VVVVVVVVVY

'

Saving migration t
Saving = T S

Total cost:

Summary

> Total deployments:
> Final cost:

ate, there is nothing to compile.

elopment’

91b7

<+
0x997b57278c38ba%ca22a227fcb39df895e28838d278a2b178bfdc56db8cf58fb

Seconds: ©

OxdfD7c8FT2313016a2A48aa8TE768007e757EB4Ce

1

1569313791

Ox6FC742B52CB9eF11917978575C79b79B6bcCF2cd

99.99477214

261393

20 gwei

@ ETH

0.00522786 ETH

o chain.

0.00522786 ETH

0xa30325fcdb®bcadd298T2d80cab72ae5849dTb66716b33462137afa27do7
Seconds: ©
Bx9F320CD9bTB5ad999FD472098B31191A4bCTB97d
3

1569313791
Bx6FC742B52CB9eF11917978575C79b79B6bcCF2cd
99.98918634

237567

20 gwei

@ ETH

0.00¢ 134 ETH

o chain.

2
0.0099792 ETH

B8 -

O=2=nlp



. e
6. ZE0A|  TRUFFLE ., 4

7. AOIE HEZE H|XES}7|(3/3)

. OKHT MO EUMY [

—
CURRENT BLOCK GAS PRICE GAS LiMIT HARDFORK NETWORK ID RPC SERVER MINING STATUS WORKSPACE
O | 7H = 7 |_—6—|_ —l E EH XH 4 20000000000 6721975 PETERSBURG 5777 HTTP://127.0.0.1:7545 AUTOMINING QUICKSTART
4 o 4, =™
MNEMONIC HD PATH
candy later rich merry hill biology diary boost seed acoustic symbol cargo m/44'/60'/0'/0/account_index

ADDRESS BALANCE TXCOUNT [ INDEX &
0x6FC742B52CB9eF1f917978575C79b79B6bcCF2cd J§ 99.99 ETH 4 0
e
Sk A O]
| .

- = = A ADDRESS BALANCE TXCOUNT  INDEX Va

0x431b74731E36b64117F84E7F7B21DA2745d288DA  100.00 ETH 0 al
=H 2 = |

* =/ Ol 47H _|_7|— E-| (A)itl-. ADDRESS BALANCE TXCOUNT  INDEX &
©x81E7Ad8B5610b36b612d6227Ca9758BE948F86e8 100.00 ETH 0 2

ADDRESS BALANCE TXCOUNT  INDEX &
0x14ef961A74c2eCcA701e8d5d78899C2Ab88aD438  100.00 ETH 0 3

Banache

BLOCKS

(’\

N

CURRENT BLOCK GAS PRICE GAS LIMIT HARDFORK NETWORK 1D RPC SERVER MINING STATUS WORKSPACE
4

20000000000 6721975 PETERSBURG 5777 HTTP://127.0.0.1:7545 AUTOMINING QUICKSTART
BLOCK MINED ON GAS USED
4 2019-09-24 17:29:51 27023
BLOCK MINED ON GAS USED
2019-09-24 17:29:51 237567
BLOCK MINED ON GAS USED
2 2019-09-24 17:29:51 42023
BLOCK MINED ON GAS USED
2019-09-24 17:29:51 261393
BLOCK MINED ON GAS USED
0 2019-09-24 17:29:46 ]

_29. O==NU>
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8. ADIE HEBME HAESI7|(1/3)

* teSt %E‘-I LH 01| TeStAd pragma solidity 70.5.0;

. TTLOl © =X import "truffle/Assert.sol";
Optlon50| J'L|- = = T import "truffle/DeployedAddresses.sol";

o import "../contracts/Adoption.sol";
7t 2 HAEF O|&
N

= xMSC}

= ~10

contract TestAdoption {
Adoption adoption = Adoption{DeployedAddresses.Adoption());

uint expectedPetId = 8;
address expectedAdopter = address(this);

function testUserCanAdoptPet() public {
uint returnedId = adoption.adopt(expectedPetld);

Assert.equal(returnedld, expectedPetId, "Adoption of the expected pet should match what is returned.");

}

function testGetAdopterAddressByPetId() public {
address adopter = adoption.adopters(expectedPetId);

Assert.equal(adopter, expectedAdopter, "Owner of the expected pet should be this contract");

}

function testGetAdopterAddressByPetIdInArray() public {
// Store adopters in memory rather than contract's storage
address[16] memory adopters = adoption.getAdopters();

Assert.equal(adopters[expectedPetId], expectedAdopter, "Owner of the expected pet should be this contract");
}

(B2 -30- O==nNUp
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8. ADNIE ZHEEE HAEGSH?|(2/3) 4

« Assertsol: HHAEQ AtE LYo assertion= K|S LT

—
g2X|, €X E2X, HAES SUY=X], 2=

Ral
T
rig
Ot
N
40
Of
of
1£
=

== 2ot (H Atrufflelt &)
- DeployedAddresses.sol: depolyE ZAEBMEO| F=AF JHM 2L} (H Ftrufflelt )

* Adoption.sol: H|AES|2= ZHHE=MEO|LC},

« TestUserCanAdoptPet(): adopt() &< HAE
« TestGetAdopterAddressByPetld(): & &t Pet 2 A AM EHAE
« TestGetAdopterAddressByPetldInArray: 2= Pet2| A7 Al H4H HAE
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8. AOIE HERME HAEG®S}7((3/3)

. HAEE X

L—

ot
rot
il

# truffle test

Using network 'development’.

Compiling your contracts...

> Compiling ./test/TestAdoption.sol

TestAdoption
(59ms )
(53ms)

(72ms )

DEHAES SifotH CHE0t 22 2&0] =8l

B2 -
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7. FAQ © TRUFFLE |

. truffle deploy®} truffle migrate2 X}0| & 0| F3217tR?
&

Q truffle deploy= truffle migrate2| & I L|LC},

T+ 380 Z5F HiZot= Fgs ot /UL

truffle-config.js It & LH Of| developmentH| ER 2 2|0f| C& HEK I E 9
S, 8 d9 ofE HERIa0) BE Tt ElLte:

Q --networks 3= ArESH0] H{Zot2 = HERIS 29| off| B2 87

development W/ EX 30| HjZ= 7}t E L|Cf,

(B2 -33- O==nNUp
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7. FAQ

windowsO| £ Al2SH £ QILIR?
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Truffle
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Windows PowerShell EE = Git BASH
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https://www.trufflesuite.com/tutorials/how-to-install-truffle-and-testrpc-on-windows-for-blockchain-development

(& TRUFFLE

£ 0] A d
Ethereum =S X2l Z3HE ?|0A Smart ContractE H2|5H7| /s 74
Solidity e T2 02 AHOO|CH FHHEEY AHO{0|H, 451 2f0|Eg 2|, A&
A Eel EtgE X &dt= &2 §42 7HX[ 1 ULt
==X 2 fI%AM =0t7t= o ZE|#H 0|4 0|Lt,
DAap
QIEAA J|HIO|H XX o2 LY=L
7tdol olfE|E U ERIE Mo ADE AHEMEE Mg = UES
Ganache SlZ== ZZ1HO|Ct Public blockchainO| OfL|2f, = XtA{BE AIHBHA H|
AE 8l& = U= personal Ethereum blockchain O|Ct.
Web3i EVMO| M ZtE55l= AOLE ZAE S E 9f papp Client0| M2 SAS = QA E
€b2Js St= Javascript 20| E.2{ 2| O| C}
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