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Proposed Solution * .
k £ S r \ only once on each campaign!
Campaign Contract
Variables ]
manager address address of the person who is managing this campaign
minimumContribution uint Minimum donation requwe‘: to be c?nsndered a contributor or
pprover
approvers address][] List of addresses for every person who has donated money 1"
requests Request[] List of requests that the manager has created.
Functions |
Campaign Constructor function that sets the minimumContribution and the owner
contribute Called when someone wants to do?ate monley to the campaign and become an
‘approver
createRequest Called by the manager to create a new 'spending request’
approveRequest Called by each contributor to approve a spending request 1

finalizeR t After a request has gotten enough approvals, the manager can call this to get . . .
inalizeReques money sent to the vendor . Such design has some issues with

arrays - solved below

Smart Contract

f

Storage Sometimes references Sometimes references
—>»  where our contract ——3 how our solidity variables
Memory stores data store values

Data Holding Places
Storage Holds data between function calls Pretty ”,'UCh like a
computer's hard drive
Pretty much like a
Memory Temporary place to store data computer's RAM
Where
Storage
int[]
Storage vs Memory
int[] storage myArray = numbers
Storage References original data (similar to by-referenceg)
How (
Memory Storage

int[] intl]

int[] memory myArray = numbers

k Memory P — Makes a copy of data (similar to by-value)

U® Using loops over Arrays is VERY EXPENSIVE

Issues with Arrays
s \_ ol We better use Mapping

[ Mappings

Keys are not stored I

Lookup Process -“
. , Hashing K | ‘
'orange' —>| Function —>| index 3 I-—I_l verde

Mapping doesn't not store it's keys!
(cannot iterate)

Gotchas with Mappings

~ I. Values are not iterable
) Non-existing keys return: default
Mappings vs Arrays \ L. All keys exist! value (", false or 0)
Campaign Contract
Variables Request Struct
manager address address of the person who is managing this campaign description string Purpose of request
minimumContribution|  uint Wenkmiim doriséion 'eq“"e.;;grgfef?"smmd a contributor or amount uint Ether to transfer
approvers mapping List of addresses for every person who has donated money recipient  |address Who gets the money
. . requests I Request(] List of requests that the manager has created. complete bool Whether the request is done
Issues and their solutions
f approvals |mapping Track who has voted
Functions l approvalCount| uint Track number of approvals
Campaign Constructor function that sets the minimumContribution and the owner
. Called when someone wants to donate money to the campaign and become an
contribute ‘approver
createRequest Called by the manager to create a new 'spending request’
approveRequest Called by each contributor to approve a spending request
. i After a request has gotten enough approvals, the manager can call this to get
\ finalizeRequest money sent to the vendor
tion 5. Real Projects with Ethereum .
Section 5. Rea Rl S 1. We should list all deployed
i campaigns and user should be We should somewhere collect
Ethereum and Solidity - ; dd f deploved i
. . able to deploy new campaign addresses of deployed campaigns
The Complete Developer's Guide ~
Solution #1
Page 1 O O O Time User clicks 'Create Campaign'
https://www.draw.io We send user the contract source code
CrowdFund Create Campaign eStiTOdies L ORE R S ORI SeqliRy
Campaign A Campaign c User deploys contract, gets address back
User sends us address of newly deployed
campaign
Campaign B .
paig User sends us address, we publish new D’ Malicious user can deploy bad
A\ 4 address on our site .
contract and steal money from it
Solution #2
Page 1 O Q O Time User clicks 'Create Campaign'
https://www.draw.io We deploy a new campaign, get address
back
CrowdFund Create Campaign We publish new campaign on the site
Campaign A Campaign C
. Campaign B
\ Deployment of Campaign contract P 5 )
AL A\ ® We will pay for every contract deployment
. 1fs We create a Factory contract!
Solution #3 e
Page 1 Q O Q Time We create a factory' contract. It has a function
g to deploy a new instance of 'Campaign’
https://www.draw.io Time passes... R | n keby BIOCkCha| n
User clicks 'Create Campaign' )
CrowdFund Create Campaign adf;‘;;‘;sﬂz }Qfa,, 3 Campaign @
We instruct web3/metamask to show user a deployed 71 0x658ab89ec
transaction that invokes 'Campaign Factory' mpalans
camp - Factory @ c8a6b6e89
Campaign A Campaign C User pays deployment costs. Factory deploys a > Campaign @
new copy of ‘Campaign'. _ ~ Campaign Source Oxea8b8a93
} N o X | want to create a
Campaign B We tell Camp:;%?of;::tg;ym?aiggnr/‘es us a list of all new campaign o o
~ Oxca8100a
_ \
CampaignFactory Contract
Variables
deployedCampaigns | address[] | Addresses of all deployed campaigns
Functions
createCampaign Deploys a new instance of a Campaign and stores the resulting address
getDeployedCampaigns Returns a list of all deployed campaigns
contract Campaign {
struct Request {
string description;
uvint value;
address recipient;
bool complete;
uint approvalCount;
mapping(address => bool) approvals;
}
Request[] public requests;
address public manager;
vint public minimumContribution;
mapping(address => bool) public approvers;
. vint public approversCount;
Contract fields P bp
function Campaign(uint minimum, address creator) public {
manager = creator;
minimumContribution = minimum;
Constructor r
function contribute() public payable {
require(msg.value > minimumContribution);
approvers[msg.sender] = true; U® Person can contribute few times
approversCount++; and increase approversCount! This
} way he can prevent the request
Contribute money Vel N\ k2 Bug here! from being approved!
modifier restricted() {
require(msg.sender == manager);
b
function createRequest(string description, uint value, address recipient) public restricted {
Request memory newRequest = Request({
description: description,
value: value,
recipient: recipient,
\ Implementation complete: false,

approvalCount: 0
i

requests.push(newRequest);

\_ Create Spending Request (by Manager)

function approveRequest(uint index) public {
Request storage request = requests[index];

require(approvers[msg.sender]);
require(!request.approvals[msg.sender]);

request.approvals[msg.sender] = true;

request.approvalCount++;
. } n We can also add: require(!request.complete);
\ Vote to approve the Spending Request —

function finalizeRequest(uint index) public restricted {
Request storage request = requests[index];

require(request.approvalCount > (approversCount / 2));
require(!request.complete);

request.recipient.transfer(request.value);

Finalize Spending Request and request.complete = true;
\ Transfer money (by Manager) }

contract CampaignFactory {
address[] public deployedCampaigns;

function createCampaign(uint minimum) public {
address newCampaign = new Campaign(minimum, msg.sender);
deployedCampaigns.push(newCampaign);

function getDeployedCampaigns() public view returns (address[]) {
return deployedCampaigns;

\ Factory to crate new Campaign




