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Things you’ll need

e A basic understanding of the Solidity language
https://cryptozombies.io/en/course/

e Metamask extension: chrome web store

e Remix IDE: https://remix.ethereum.org/
e At least 1 full testnet ether: https://faucet.ropsten.be/
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Parameters for the token

* Name (e.g., FQ1)

* Symbol (e.g., FQ1, default is SYM)

e Decimal places (e.g., 2 decimal places))
 Number of units in circulation (e.g., 100 billion)

* The number of whole tokens will be 1 billion in the above
example, i.e.,

100 billion/100 (10”2 from 2 decimal places)




-irst off, make sure your MetaMask is on
Ropsten Test Network

m @ Ropsten Test Network v

Account 1
Oxf7a9...f4a2

4

v

0.9958ETH

Deposit Send

History

#48-1/21/2020 at 11:34
A  Contract Deplovm... -0 ETH
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Step 1. Acquire test ethereum for the gas fee

Go to https://faucet.metamask.io/ and request at least 1
Ethereum from the faucet
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Step 2. Write a contract

1. Go to the IDE (Integrated Development Environment) https://remix.ethereum.org
2. Select the Solidity Environment
3. Create new file by clicking on D

Q @\{Smart contract.sol -
FILE EXPLORERS N B
2
~ browser m- (= 3
Il tests &a I
I artifacts
& Smart_Contfagts
3 Smart_contrac
¥ 0 o listen on network Q

The following libraries are accessible:
+ web3 version 1.0.0
= ethers,js
* swarmgw
e remix (run remix.help() for more info)
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Step 2. Write a contract

3. Name the file “Token.sol”

4. Copy and paste the contract code*

 Note: Be careful here because some copy and pastes might change
some characters like ‘ or -.

 Depending on your browser, the code will be highlighted; noticed
that all the code preceded by a slash (‘/’) takes the same color.
Solidity understands text after / as comments and will not attempt
to run it as code (similar to ‘#’ in R and Python).

e Notice that functions, object names and parameters take distinctive
colors.

*File available at https://faculty.Fugua.duke.edu/~charvey/Teaching/697 2022/Public Presentations 697/fql.sol



https://faculty.fuqua.duke.edu/%7Echarvey/Teaching/697_2021/Public_Presentations_697/fq1.sol

Step 2. Write a contract

5. Modify the code —

At the name of the contract

The parameters of the contract
constructor

Notes:

e Use ctrl + f to find “FQ1” and replace it with
the name you give to your token elsewhere
in the code

* Do not use thousands separator
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contract DevilToken is ERC2@Interface, SafeMath {
string public name;

string public symbol;
uint8 public decimals; // 18 decimals is the sti

constructo C
rame = "ManmitToken™;
symbol = "MST";
decimals = 2;
_totalSupply = 10000009

000000V ;

balances[msg.sender] = totalSupply;
emit Transfer(address(®), msg.sender, _totalSupply);
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Step 3. Compile the contract

e 1. Switch to Compiler tab 7 | e

:i Apps 5 FuquaRecruiting Other Bookmarks

SOLIDITY COMPILER B * Home Token.sol =

L]
. 2 C | l O O S e O I 2 4 CO I I I I I l I t 1 pragma solidity A8.4.4;
* ¢ ¢ Compiler B | 0.4.24+commit.e67f014 % - contract Token {

/47 Breturn total amount of tokens
function totalSupply() constant returns (uint256 2}

Include nightly builds

12

3

4

b b 5 /// Bparam _owner The address from which the balance will be retrieved
version compiler |
7 function balanceOf(address 3 constant returns (uint256 ) {3
8 /// Bnotice send "_value  token to "_to’ from ‘msg.sender”
VM Version = compiler default : 9  /// @param _to The address of the recipient

10 /// @param _value The amount of token to be transferred

° 11 /// @return Whether the transfer was successful or not
{ V4 12 function transfer(address to, uint2s6 voluc) returns Chool X!
. | l O ( O m I e [P 13 /// Bnotice send “_value’ token to "_to’ from “_from® on the condition it is approved by " _from”
¢ 4

14 /// @param _from The address of the sender

15 /// €param _to The address of the recipient

‘\'I, @ Auto compile 16  /// @param _value The amount of token to be transferred
17 /// @return Whether the transfer was successful or not

( [] [] ° ,
18  function transferFrom(address , address , uint256 D returns (bool ) {3
“, 19 /// @notice 'msg.sender’ approves "_addr® to spend "_wvalue® tokens
’ Enable optimization 20  /// €param _spender The address of the account able to transfer the tokens
21 /// Bparam _value The amount of wei to be approved for transfer
( ° [ ] ’ 22 /// @return Whether the approval was successful or not
23 function approve{address , uint256 ) returns (bool ) {3
Hide warnings' ON R i e St ks i) e
25 /// @param _spender The address of the account able to transfer the tokens
26 /// Breturn Amount of remaining tokens allowed to spent
27 function allowance(address , address ) constant returns (uint256 D {3
- N - 28 event Transfer{address indexed _from, address indexed _to, uint256 _value);
EeniEely AGG2Token(Token.sol) M 29  event Approval{address indexed _owner, address indexed _spender, uint256 _value);

e 4. Compile the contract

L

Compiler Canfiguration

- contract StandardToken is Token {

33~ function transfer{address , uint256 ) returns (bool ) {
34  //Default assumes totalSupply can’t be over max (22%% - 1).
@ 35 //If your token leaves out totalSupply and can issue more tokens as time goes on, you need to check if it doesn’t wrap.

36 //Replace the if with this one instead.

37~ //if (balances[msg.sender] »>= _value 8% balances[_to] + _value > balances[_to]) {
38~ if (balances[msg.sender] >= _value && _value > @) {

39 balances[msg.sender] -= _value;

[1ABI [ Bytecode
o 0 listenonnetwork ~ Q

» Use exports/.register(key, obj)/.remove(key}/.clear() to register and reuse object across script executions.

>
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Step 4. Deploy the contract

i Apps FuquaRecruitin ther Bookmarks
H] iting Oth kmark

DEPLOY & RUN TRANSACTIONS & 2 Home Token.sol -
1 pragma solidity A@.4.4;

e 1. Switch to Deploy & Run tab )

&< c @ remix.ethereum.org,
L
2. Choose I IjECtEd Web3
" . - a z
. Environment | Injected Web3 Vi 3 /// Ereturn total amount of tokens

¢ 4 function totalSupply() constant returns (uint256 ) {3
5 /// @param _owner The address from which the balance will be retrieved
6
7
8

- N /// @return The balance
Account @ 0x352._bddbe (1.99579 5 O & function balanceOfCaddress ) constant returns (uint256 3 {3}

/77 @notice send *_value™ token to “_to’ from ‘msg.sender”
Gas limit 3000000 9 /// @param _to The address of the recipient
. /// @param _value The amount of token to be transferred
. —~ ) . 1 /// @return Whether the transfer was successful or not
. & 0 we v 12 function transfer(address 0, uint256 ) returns (boal )
lo” 13 /// @notice send ~_value” token to "_to” from "_from® on the condition it is approved by ~_from™
14 /// @param _from The address of the sender

‘ FQ1Token - browser/Token.sol EH 15 /// @param _to The address of the recipient
¥ 16  /// @param _value The amount of token to be transferred
] 17 /// @return Whether the transfer was successful or not

-

¢
8

v
Deploy 18  function transferFrom(address » address , uint256 ) returns (bool D {3
“, 19 /// @notice “msg.sender’ approves "_addr’ to spend *_value’ tokens
- - or 20 /// @param _spender The address of the account able to transfer the tokens
PY Y 21 /// @param _value The amount of wei to be approved for transfer
ou should be logged in with your S S e
23 function approve(address , uint256 ) returns (bool )
- 24 /// @param _owner The address of the account owning tokens
. Transactions recorded: @ A 25  /// @param _spender The address of the account able to transfer the tokens
etaMask; a new screen will ask you to Bl e e s aoes s
4 27 function allowanceCaddress , address ) constant returns (uint256 > i
. Deployed Contracts juf 28 event Tronsfer(address indexed _from, address indexed _to, uint256 _value);
29 event Approval(address indexed _owner, address indexed _spender, uint256 _value);
cO nf Irm t h e co nt ra Ct Cunently you have no contract nstonces to nteract. 2o
with. 313
32 - contract StandardToken is Token {
33 - function transfer(address , uint256 D) returns (bool d{
e —— 34  //Default assumes totalSupply can’t be over max (22%% - 1).
35 //If your token leaves out totalSupply and can issue more tokens as time goes on, you need to check if it doesn’t wrap.
‘ AGG - @ NewConwact 36 //Replace the if with this one instead.

37« //if (balances[msg.sender] >= _value &k balances[_to] + _value > balances[_tol) {

38- if (balances[msg.sender] - _value & _value > @) {

39 balances[msqg.sender] -= _value;

e 0 ContractDefinition AGG2Token ¢  Oreference(s) A v

CONTRACT DEFLOYMENT |

o 0 listenon network Q@

« Use exports/.register(key, obj)/.remove(key)/.clear() to register and reuse object across script executions.

DETAILS
EDIT # >
GASFEE 40.001065
No Conversion Rate Available
AMOUNT - 65 FEE
TOTAL 40.001065
No Conversian Rate Available
Reject CGonfirm
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Step 4. Deploy the contract

e 4. The deployed contract should B (o roenreanenon
show up on your MetaWallet. View
it on Etherscan and obtain the

4 Contract Deploym... -0 ETH
contract ID. “~___ I
[ ]
Details X}E
Transaction
Amount 0 ETH
() Timestamp: ® 3 mins ago (Jan-21-2020 04:34:27 PM +UTC) Gas Limit (Units) 1045754
Gas Used (Units) 1045754
) From: 0xf7a9d2f8190ccf0421d87fd613dc795d0b69f4a2 [
//.-ﬂ" Gas Price (GWEI) 1
v Total 0.001046 ETH
(@) Value: 0 Ether ($0.00) Activity Log
Look carefully: P v
[ ]
a ’ submitted with gas fee of 0 WEl at 11:34 on

- The contract ID is not your public address
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Step 5. Add tokens
(® Ropsten Test Network ) @

0xf7a9...f4a2 I

1000000000
FQ1

Don't see your tokens?

Click on Add Token to add them to
your account

Add Token
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Add Tokens

Search Custom Token

Token Contract Address [\

| OxbbefBaaSGe0aal 4cfab327da097f5CT769006: The contract ID

.. (Itis not your
\ public address)

Token Symbol

SYM

Decimals of Precision

0

- Symbol should
match the one
you establish in
the code

Cancel Next
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Step 6. Using the tokens

You can send tokens to anyone with a MetaMask address

* They will have to follow Step 5 to add the custom token to
their wallet.



Further information

The Solidity code is from:
e https://github.com/CodeWithJoe2020/ERC20Token/blob/main/ERC20.sol
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