Blockchain Training

Week 3



Check for the Visual Studio Code
Solidity Extension

Extension: solidity - Wisual Studio Code
File Edit

EXTEMSIONS = Extension: solidity %
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Solidity support for Visual Studio code

Solidity is the language used in Ethereum to create smart contracts, this extension provides:

Syntax highlighting

Shippets

Compilation of the current contract (Press F1 Solidity : Compile Current Solidity Contract), or FS

Caormpilation of all the contracts (Press F1 Solidity : Compile all Selidity Contracts), or Ctrl+F5 / Crnd+F5

Code completion for all contracts / libraries in the current file and all referenced imports

Default project structure (solidity files needs to be in the *src’ directory, and libraries in the 'lib* directory). Libraries will follow the same structure,
Carmpilation supporting EIPS2 (dappfile and dependency packages)

Support for different solidity versions (Remote and local

Code generation using . it includes currently the default template for Nethereum service, dtos generation. (Open
‘contractMarne.json' after compilation from the bin folder, Press F1 and press Solidity: Code generate from cormpilation output.) Please contribute more
termnplates,

Linting using Solhint or Solium
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Check for Truffle installation using
Powershell

| Truston Ailender truffle
le »4.1.11 - a development framework for Ethereum

llsage: truffle <command> [options]

Commands :

init Initialize new and empty Ethereum project

compile  Compile contract source files

migrate Run migrations to deplowy contracts

deploy (alias for migrate)

build Execute build pipeline (if configuration present)

test Run JawvasScript and Solidity tests

debug Interactively debug any transaction on the blockchain (experimental)
Print the compiled opcodes for a given contract
Run a console with contract abstractions and commands awvai

develo Open a console with a local dewvelopment blockchain

create Helper to create new contracts, migrations and te

install Install a package from the Ethereum Package Regls

publish Publish a package to the Ethereum Package Registry

rnetworks Show addre 5 for deploved contracts on each network
watch Match fileswstem for changes and rebuild the project automatically
Serve the build directory on localhost and watch for changes
Execute a 15 module within this Truffle environment
" Download a Truffle Box, a pre-built Truffle project
VErs1an Show version number and exit

more at http: fAtruffletramework. comifdocs
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Ganache

Creates a virtual Ethereum blockchain

Generates fake accounts pre-populated with
Ether

Blockchain simulator

By default runs on localhost: 7545 on the RPC
Server




Smart Contracts

e A smart contract is a collection of code and
data that reside at a specific address on the
Ethereum blockchain

* Smart contracts are written in some high level
programming language and then compiled into
bytecode to be uploaded into the blockchain

coge
fis] S

GO

[



Steps to Create a Smart Contract

1)A contract account with rules Is created

2)The contract is coded in a Ethereum high level
language such as Solidity and then deployed
on the Ethereum blockchain

3)Once deployed, the contract gets a public key
address, that can be used to reach the contract
and trigger Its code execution

4)Once a smart contract is deployed to the
Ethereum blockchain, it cannot be changed
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Initialize Your Project

Open FILE EXPLORER and create a folder
called Node In Local Disk (C:/)

Open Powershell and type

cd C:/Node



file:///C:/

Initialize Your Project

~ S Niod e

¥ mkdir my-first-smart-contract

~HNode

¥ cd my-first-smart-contract

~Node my-Ti1rst-smart-contract

F truffle 1nmit
Downloading. ..
Unpacking...
Setting up...

Unbox successftul.
Cammands :

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

~ S Node My -fi1rst-smart-contract

Use Powershell




Folder Structure

» Windows () > Users » Truston Allende > Mode » my-first-smart-contract

Marme

contracts
rigrations
test

2| truffle

2| truffle-config

F Y

Diate modified

23082075 5:52 PM
23082075 5:52 PM
23082075 5:52 PM
23082075 5:52 PM
23082075 5:52 PM

Type

File folder
File folder
File folder
lawvascript File
lawvascript File

Enter the folder you created
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Open Ganache

CURRENT ELOCK BAS PRICE BAS LIMIT NETWORK 1D RPCSERYER MINING STATUS
0 20000000000 6721975 5FFF HTTP:#127.0.0.1:7545 AUTOMINING

MNEMONIC HD PATH

trim spell search start junk learn vellow giggle practice defense globe wire m/44" /80" /9" /9 /account_index
ADDRESS BALAMNCE Tx COUNT IMDEX éﬂ
@xeCb4fbA2D3cB193D798BCaAA3Eb2d76cf4013945 16e.a8 ETH 8 8

ADDRESS BALAMNCE Tx COUNT IMDEX

@xb8db6clbaD23B91af89a5398E8646D14bE7e5h5¢ 188,88 ETH 8 1

ADDRESS BALAMNCE TX COUNT INDEX
@x29E17c8dcBebfAb71E2aa43feFa92225Db385A46 186,686 ETH 8 2

@x8d816117A5637faf9C5acB88C66F6ALCE76T36676 1€6.66 ETH ] 3

ADDRESS BALANCE T¥ COUNT INDEX
@xD1e2931EA4909279bBB5B78C437Bf762F1622B14 1€€.88 ETH 8 4

ADDRESS BALANCE TX COUNT INDEX
@x7eA4b17b4ASB791C4C4LE6086T968F1A642DEC33BE  1€6.686 ETH 8 5

&
&
ADDRESS BALANCE TX COUNT INDEX @_jﬂ
&
&




Open Folder in Visual Studio Code

EXPLORER.
4 QOPEN EDITORS
Welcome
4 MY-FRST-SMART-CONTRACT
b contracts
b migrations
b tesct

J5 truffle-config.)s
J5 truffle.)s




Modify Your truffle.js File

module.exports
networks: {
development: |
host: "localhost’,
port: 7545,
network id: "*°




Our First Smart Contract

pragma solidity ~@.4.17;

contract Message
bytes32 public message;

tunction setMessage(bytes32 newMessage) public {
message = hewMessage;

!

function getMessage() public wiew returns (bytes32) {
return message;

NB: Use pragma solidity >0.4.23; on first line

Create the Message.sol file
In the contracts Folder




Deploying to the Test Blockchain

* To deploy a contract we have to write a
migration file

* In the migrations folder, create a migration file
called 2_message migration.|s




2 _message migration.|s

Message = artifacts.require(’./Message.sol’);
module.exports = functlon(deployer) 1

deplover .deployi{Message) ;




Contract Deployment

LLLLLL

* In the shell, type in the following commands:
truffle compile

truffle migrate

* Run the first command and wait for it to finish
before running the second one




Check Your Blocks in Ganache

ACCOUNTS BLOCKS TRANSACTIONS

CURRENT ELOCK GAS PRICE BAS LIMIT NETWORK 1D RPL SERVER MINING STATUS
4 20000000000 6721975 8¥7F HTTP:4127.0.0.1:7545 AUTOMINING ~
BLOCK MINED OH BAS USED
& 2O16-06-23 23:531:08 27068
BLOCK MINED OH BAS USED
3 2O16-06-23 23:531:08 1366087
BLOCK MINED OH GAS USED
2 2O1E-06-23 23:531:07 L2005
BLOCK MIHED OH BAS USED
1 2E18-06-23 23:531:87 27T308
BLOCK MIHED OH LAS USED

2] 2018-06-23 22136126 @




Interacting with the Contract

* Run the following commands in order:
truffle console
var message,

Message.deployed().then(function(instance)
{message = instance;})

message.setMessage(web3.fromAscii(‘My First
Message!'));

Use the Powershell Console

[
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A New Block is Added

—

accounts  (29) BLocKs TRANSACTIONS

e

CURRENT ELOCK GAS PRICE GAS LIMIT KETWEAK 1D RFC:SERYER MINING STATUS '\
20000000000 6721975 5777 HTTP:M127.0.0.1:7545 AUTOMINING

BLOCK WMINED OH GAS USED
5 2815-05-24 BOI8G:56 42711
BLOCK WMINED OH GAS USED
F 2015-86-23 23:531:08 27068
BLOCK WMINED OH GAS USED
3 2015-86-23 23:531:08 16087
BLOCK WINED OH GAS USED
2 2018-B5-23 23:51:87 42008
BLOCK WMIHED OH GAS USED
1 2018-B5-23 23:51:87 277398
BLOCK MINED OH LAS USED

) 2015-66-23 22:56:26




Check Your Transactions

—

(&) TRansacTIONS

o
S’

CURRENT ELOCK GAS PRICE GAS LIMIT NETWORK 1D RPCSERYER MINING STATUS
5 20000000000 6721975 5777 HTTP:#127.0.0.1:7545 AUTOMINING

T¥ HASH

Oxcc3d5d7158FF0eac12e882b0814c5a4e30FF9c350bF989752aa209ab%41a661d S

FROM ADDRESS TO CONTRACT ADDRESS GASUSED VALUE

BxeChi4f5A203cB1930738BCadA3Eh2dTacT4afa345 BxFE453E35876chlf344eA8T1206%62BccBf 7d3dbF7 42711 5]

TX HsH CONTRACT CALL
CONTRACT CA

Ox608¢72616379750c82988e879ceddB7 44c2c8e449a2030ce4ab5246090Fc0e32 =

FROM ADDRESS TO CONTRACT ADDRESS GASUSED VALUE

BxeCh4f5a203cB1930738BCaAAER2dTEcT4RfIB45 BxBdea7eBd725B3E7960991eala57B0R336550aeBie 270BE [¢]

TX HASH e AT AOEATTR

0x2939088F9e007e9f0e8a95cc479672d0a97bb5F4b342afF8723327¢c14995605a SR

FROM ADDRESS CREATED CONTRACT ADDRESS GAEUSED VALUE

BxeCh4f5a203cB1930738BCaAAER2dTEcT4RfIB45 BxFE459E3876ch1f344eA8T1206%62BccBf 7d3dhF7 13cpa7 [¢]

OxbBe3b8207Fc9654T9eaf8Tc396175a8ebssebF7baet9927das578b2afF501152 S

FROM ADDRESS TO CONTRACT ADDRESS GASUSED VALUE

BxeChifsAZ03cB13307 3B CadA3ER2d7acT4Rfa345 BxBdea76oBd725B3BT 9699 1ealn57B0G33RE50aeB4e L2BBE ]

TX HASH

CONTRACT CREATICN

Ox7cbf634ebied5e09117fabbebcbec4t7b2e20aa%9%eechbfcf094930cb0417b21ae
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GAS PRICE GAS LIMIT NETYHIRK ID RPCSERVER MINING STATUS
20000000000 6721975 5777 HTTP:#127.0.0.1:7545 AUTOMIHING

Bloclk Time: Sat Jun 23 2018 23:51:87 GMT+8108 (W. Central Africa Standard Time)
eth_getTransacticnReceipt
eth_accounts
net_versicn
net_versicn
eth_sendTransacticon
Transaction: B=2939085f%edB7elf0e8ad5ccs72672dRa%7bbsfab342aff8723327¢149956085a
Contract created: @=f8459e3876chlf344eatf12de362bochf7dadbf?
Gas usage: 136087
Blocle Mumber: 3
Blocl Time: Sat Jun 23 2018 23:51:88 GMT+8108 (W. Central Africa Standard Time)
eth_newBlockFilter
eth_getFilterChanges
eth_getTransacticnReceipt
eth_getCode
eth_uninstallFilter
eth_sendTransacticon
Transaction: B=6@5c72616373750082058e579cedRdTAlclcBeldGa2@3fcelabs246e30fclell
Gas usage: 27888
Blecle Mumber: 4
Blocl Time: Sat Jun 23 2018 23:51:88 GMT+8108 (W. Central Africa Standard Time)
eth_getTransacticnReceipt
net_versicn
eth_accounts
eth_sendTransacticon
Transaction: @xcc3d5d7158ffReaclieS82ba8l4c5a4e30ff3c350bf2827522a20%ah341a661d
Gas usage: 42711
Blecle Mumber: 5
Bloclk Time: Sun Jun 24 2018 GB:08:56 GMT+8108 (W. Central Africa Standard Time)
eth_getTransacticnReceipt
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Get Your Message

LLLLLL

* To get your message from the console, enter
the command shown below:

message.getMessage().then(function(message
){console.log(web3.toAscii(message));})




Check Your Blocks

P

accounts  (88) BLocks TRANSACTIONS
CURRENT ELDCK GAS FRICE BAS LIMIT NETWORK ID AP CSERVER MINING STATUS ")
20000000000 6721975 LT HTTP:#127.0.0.1:7545 AUTOMIHING
BLOCK WMIHED OH GAS USED
5 2015-06-24 BO:O8:56 42711
BLOCK WMINED OH GAZ USED
i 2015-65-23 23:51:88 27008
BLOCK WMINED OH GAZ USED
3 IB15-B6-23 23:51:88 136667
BLOCK MINED OH LAS USED
2 2B1E-G6-23 2315187 42008
BLOCK WMINED OH LAS USED
1 2B1E-G6-23 2315187 277358
BLOCK WMINED OH GAS USED

1) 2015-06-23 22:56:26 <]




Check Your Logs

® Ganache

N TN ™
{ 2 ) accounts (S5 ) BLOCKS (&7 ) TRANSACTIONS
S

p% s

CLRRENT ELOCK GAS PRICE GASLIMIT NETYWORK D RPCSERVER MINING STATUS
5 20000000000 6721975 LY HTTP:#127.0.0.1:7545 AUTOMIHING P

ooy B L L TR S
[23:51:88] eth_getTransacticnReceipt

[23:51:88] eth_accounts

[23:51:88] net_wversicn

[23:51:88] net_versicn

[23:51:88] eth_sendTransacticn

[23:51:88] Transaction: B=2939085f%ed07ef0e8a25cchTR672d0as7bhsf4b342af 87235327 cl4325685a
[23:51:88] Contract created: ®=f845%e3876chlfiddeadtl2dese2bechf7dadhf7

[23:51:88] Gas usage: 136887

[23:51:88] Blocle Mumber: 3

[23:51:88] Block Time: Sat Jun 23 2818 23:51:88 GMT+21e® (W. Central Africa Standard Time)
[23:51:88] eth_newBlockFilter

[23:51:88] eth_getFiltercChanges

[23:51:08] eth_getTransacticnReceipt

[23:51:88] eth_getCede

[23:51:88] eth_uninstallFilter

[23:51:88] eth_sendTransacticn

[23:51:88] Transaction: B=ERSCT2R1R37I750CE2988e873ced®B7ilc2cBelligalnidfcetahs246e30fclel?
[23:51:88] Gas usage: 270085

[23:51:88] Blocle Mumber: 4

[23:51:858] Block Time: Sat Jun 22 2818 23:51:98 GMT+0186 (W. Central Africa Standard Time)
[23:51:88] eth_getTransacticnReceipt

[B@:84:458] net_wversicn

[B@:84:48] eth_accounts

[@@:85:56] eth_sendTransacticn

[BB:B8:56] Transaction: ®=cc3d3d7158ffoeacl?e882b@814c5ake3Rffoc3508hf383752aa20%aho41a6m1d
[BB:R8:56] Gas usage: 42711

[BB:R8:56] Blocle Mumber: 5

[BB:85:56] Block Time: Sun Jun 24 2818 8R:08:56 GMT+21e® (W. Central Africa Standard Time)
[@8:088:56] eth_getTransacticnReceipt

[B1:36:41] eth_call

- 1:42 AM
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Conclusion

LLLLLL

 This week we created our first smart contract
* We deployed it on Ganache

e Whenever a transaction runs, it modifies the
state of our contract and adds a new block to
the Blockchain

* At this point, you should have finished the
CryptoZombies lessons

@ AGO
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A Time To Reflect

LLLLLL

* Why did you decide to take this course?

* What have you done with the knowledge you
nave gained so far?

* How to you plan to use the knowledge you gain
from this course to improve your economic
welfare?

* Do you make money online?

* What is the use of a system that controls
people but does not protect them?
\Eﬂ
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Nigeria Is the Poverty Capital of the
World

Nigeria has the largest extreme poverty population (June 2018)
People living in extreme poverty

https://gz.com/1313380/nigerias-has-the-highest-rate-of-

extreme-poverty-globally/
vﬂl
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A Response is Needed

Q2P
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CodelLagos Blockchain
Technology Group
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Objectives

LLLLLL

* To keep abreast of emerging trends in Blockchain
technology

* To facilitate economic development in Lagos State

* To explore use cases for Blockchain technology
and apply them locally

* To improve the training of Blockchain developers

 Empower members to achieve financial
Independence using Blockchain technology

ST



Requirements

Focus

Incubation
Resources/Roadmap
Effort

LLLLLL




Xerox PARC

Palo Alto Research Company (PARC)
Opened on July 1, 1970

A division of Xerox Corp

Developed the Xerox Alto

LLLLLL



Impact A

LLLLLL

* Developed the first computer system to use the
GUI

* A number of its GUI engineers left to join Apple
Computer

 John Warnock a former researcher in Xerox
PARC became one of the two founders of
Adobe Systems




Conclusion

LLLLLL

* Blockchain technology is at the nexus of
technology, economic development and

governance

* The Problem You Solve Is More Important Than
The Code You Write

* At this point you should be able to write and
deploy a smart contract

AGO
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