Blockchain Training

Week 1



What Is CodelLagos?

LLLLLL

* CodelLagos is an initiative of the Lagos State
Ministry of Education aimed at making coding
education accessible to Lagos State residents.

* The program launched a successful pilot phase In
2017 with 23 Government schools and 32 Private
schools. Since then, it has expanded to 130
Government schools and 145 Private schools.

» Started with 4 Out of School centres but has since
expanded to 12 with the introduction of Blockchain

Technology.
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Decade of Women
Hackathon




Course Content

LLLLLL

Overview of Blockchain (Ethereum)
Solidity Programming
Launching a Node to setup a Blockchain project

Creation and Deployment of Smart Contracts
Creation of a Crytotoken




The Goal

Ability to Create Your Own
Smart Contracts




We Don’t Cover

LLLLLL

e Cryptocurrency speculation
* Bitcoin




What Is a Blockchain?

* A blockchain is a fully-distributed, peer-to-peer
software network which makes use of
cryptography to securely host applications,
store data, and easily transfer digital
Instruments of value that represent real-world
money.

* Cryptography iIs the art of communication via
coded messages.
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Simulating a Blockchain

Cebit (Expenditure)

[Credit (Income)

$10 Soldier 1
$5 Hunter 1
$5 Hunter 2
$1 Cook

$1 Architect
$1 Doctor

$1 Gardener
$1 Soldier 1
$1 Soldier 2
$1 Blacksmith
$1 Hunter 1
$1 Hunter 2
$10 Gardener
$5 Gardener

$10 Doctor
$5 Blacksmith
$5 Blacksmith
$1 Engineer
$1 Engineer
$1 Engineer
$1 Engineer
$1 Engineer
$1 Engineer
$1 Engineer
$1 Engineer
$1 Engineer
$10 Hunter 1
%5 Hunter 2
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Simulating a Blockchain A

LLLLLL

https://hackernoon.com/why-decentralized
-consensus-blockchain-is-good-for-busine
ss-5ff263468210 |

https://hackernoon.com/how-to-run-a-bloc
kchain-on-a-deserted-island-with-pen-and-
paper-899949ec555h
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https://hackernoon.com/why-decentralized-consensus-blockchain-is-good-for-business-5ff263468210
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https://hackernoon.com/how-to-run-a-blockchain-on-a-deserted-island-with-pen-and-paper-899949ec555b

Cryptocurrencies and Blockchain

“Bitcoin’’ can indicate: Blockchain: computational

*The currency -bitcoin or BTC principles and technologies

*The technology that enables the that enable _
cryptocurrency to be exchanged- ~ Cryptocurrencies and other
Bitcoin use-cases




Key Concepts

*Consensus: independent
validation among multiple parties

*Secure chain of data:
transparency and auditability

*Transactions: transfer of
ownership of data, assets etc.




Kinds of Blockchain

LLLLLL

Blockchains are categorized according to
participants:

* Public if anybody can join the network
(permission less)

* Private If participants need permission to join




Industries Ripe for Disruption

ldentity Management
Healthcare
_aw & Intellectual Property

Proof-of-Ownership

Digital Assets & their Marketplaces
Scientific Journals and Reviews




Disruptive Potential

LLLLLL

Removing Human Corruptibility
Bypassing Human Inefficiency
Automating the World

Rapidly Prototyping Distributed Systems




Use Cases Around the World

* Bitpesa — Remittances
* AidTech — Tracking of Payment

 Consent — Digital ID
* Seso — Real Estate Marketplace




Bitpesa

* Forex/Money
Conversion

* Using Crytocurrencies
as a means of
exchange

* Greatly reduces cost




Aidtech A

LLLLLL

* Issuance of Digital ID
to those In need

Tacingoftnds - AID: Tech

* Transparent
donations, remittances
and aid




Cconsent A

LLLLLL

* Digital identity on the
Blockchalin

* Ownership of one’s consent.io
personal information

* Ability to give consent
to others




Seso A

LLLLLL

* Digital Extended
Land Registry on
Blockchalin

* Marketplace for all
land transactions
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Conclusion

LLLLLL

* The Blockchain revolution Is just getting started
* We can either take the bus or get left behind

* There Is enormous opportunity for developers
In this space

* The world over there is a shortage of
Blockchain developers

e Understanding the core infrastructure of the
Blockchain gives you a head start as a

developer
(]

AGO

coge
= S



Setting Up Your Development
Environment

e Bitcoin has a Blockchain

* We will be using Ethereum to learn about the
Blockchalin

 Ethereum Is programmable unlike Bitcoin




Setting Up Your Development
Environment

* Geth
 Ganache
* Node

e Truffle
e Solidity

* Visual Studio Code
e Git




Geth

LLLLLL

e Geth Is a command line interface that allows
you to run a full Ethereum node.

* It is implemented in Go and allows you to mine
blocks, to generate ether, to deploy and interact
with smart contracts.

* |t can connect to the public Ethereum like the
main net or to create your own private network
for development purposes.
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Geth A

SESO

(5 (e) [-} /N[5

Download Geth - Sacrosancter (v1.8.10) - Release Notes

You can download the latest 64-bit stable release of Geth for our primary platforms
below. Packages for all supported platforms, as well as develop builds, can be found
further down the page. If you're looking to install Geth and/or associated tools via your
favorite package manager, please check our installation guide.

A Geth 1.8.10 for Linux & Geth 1.8.10 for macQS am Geth 1.8.10 for Windows ¥ Geth 1.8.10 sources

https://ethereum.github.io/go-ethereum/

downloads/
iEﬂ

AG

code
L 0 524



Geth

A

SESO

(5 (e) [-} /N[5

Download Geth - Sacrosancter (v1.8.10) - Release Notes

You can download the latest 64-bit stable release of Geth for our primary platforms
below. Packages for all supported platforms, as well as develop builds, can be found
further down the page. If you're looking to install Geth and/or associated tools via your
favorite package manager, please check our installation guide.

8 Geth 1.8.10 for Linux

& Geth 1.8.10 for macQSs

am Geth 1.8.10 for Windows

Click the Windows Link

¥ Geth 1.8.10 sources
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1 |; » This PC » Downloads “w ﬂ;‘ | Search Downloads P |

Organise - Mew folder = v (7]

1 Geth ~
T

Images J'ﬂ]f‘

LibreOiffice

Music

i

f& OneDrive CLET Irmages Zip

= This PC
30 Ohjects
I Desktop
E] Documents
‘ Dovvnloads -

File name: | geth-windows-amd64- 1.8.10-eae63c51 v|

Save as type: |App|ication v|

» Hide Folders Sawve | | Cancel ‘

The Popup Opens




Geth
e
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y N |* » This PC » Downloads v ('!}| | Search Downloads = |
Organise = Mew folder = - 0
1 Geth -
Irmages
. . T,
LibreOffice Mg
lqn;r“
Music
@ OneDrive CLET Zip
= This PC
- 30 Objects
I Desktap
@ Docurments
‘ Dowenloads -
File name: | geth-windows-amd64-1.8.10-eae63c51 v|

Save as type: ‘Applicatian

# Hide Folders | Sawve | | Cancel |

Click on Save to Begin Download

G
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Geth

i‘.f;-' 1.8.10-2a3e63c51, If wou accept all terms of the agreement, click I Agree,

aMU GEMERAL PUBLIC LICEMSE ~
Version 3, 29 June 2007

Copyright (C) 2014 The go-ethereumn Aukthors,
Everyone is permitked to copy and distribuke verbatim copies
of this license document, buk changing it is not allowed.

Preanble

The GHU General Public License is a free, copyleft license For
software and other kinds of works,

The lirenses Far rinst snftware and nther nracticral wnrks are desinned

Cancel | I Agree

Begin Installation




Geth A

& geth 1.8.10-eae63c51 Setup: Installation Options

_Am| Check the components you want to install and uncheck the components
"'_-" wou don't want ko inskall, Click Mext to continue,

Select companents to install: izeth
Development tools

Space required; 174.4 MB

iZancel | « Back | Mext = |

Check the Development Tools Option




Geth

GLOBAL

Setup will inskall geth 1.8, 10-eae63c51 in the Following Folder, Toinstall in a
different folder, click Browse and select another Folder, Click Install ko skart
the installation,

|

)

Destination Falder

| Z:\Program Files\Geth Browse, .,

Space required; 174.4 MB
Space available: 147.7 GE

Zancel | < Back, Inskall

Click Install




Geth

(n =

|'¢:.'4 geth 1.8.10-eae63c51 Setup: Installing

Show details

ancel | Mullsoft Inskall Swskem w3,03

< Back |

Close

Wait for the Installation to finish

GLOBAL




Geth

& geth 1.8.10-eae63c51 Setup: Completed

GLOBAL

S| Completed

[ )
3
f IANERERNENNERERRENENRENRENENNEEN

Show details |

Zancel | Mullsaft Install Syskem 3,03 < Back

Close the Dialog

G
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Test In Powershell

=ES0

PS C:wlsershTruston Silende> geth wersion
eth

Wersion: 1.8.1@-stable

it Commit: eae63cSllceafabldb92e274clblBbFly@Rezd3d
Architecture: amd6d

Protocol Wersions: [63 62]

Metwork Id: 1

o version: gol.l@.2

Operating Swstem: windows

OFATH=

OROOT=C: % go

PS C:hvlUsershTruston Ailende:




Ganache

LLLLLL

 Ganache Is an ethereum blockchain emulator
that you can use for development purposes

* |t has a Ul that allows you to inspect blocks and
transactions

* |t allows you test your contracts locally




Ganache A

o -

ganache,
ONE CLICK BLOCKCHAIN pownLoap I

Quickly fire up a personal Ethereum blockchain which you can use to run tests, (Windows) .-
execute commands, and inspect state while controlling how the chain operates.
Choeose a different version

truffleframework.com/ganache




Ganache

GLOBAL

Open File - Security Warning

Do you want to open this file?

-i Mame: . Users\Truston &ilende’\DownloadshGanache-1.1.0.appx

Publisher: Consensys Inc
Type: APPXFile

Frarm: ChUsers\Truston AilendesDownloadshGanache-1.1.0.a...

[w] Ahiwvays ask befare opening this file

T While files frarm the lnternet can be useful, this file bype can potentially
LP/""" harrm wour computer, If you do not trust the source, do not apen this
- softweare, Mifhat's the risk?

Run the Program




Ganache

Install Ganache?

Publisher: Consensys Inc
Version: 1.1.0.0

Capabilities:
+ Uses all system resources

Launch when ready lﬁ

Start the Installation

code
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Ganache

SUPPORT GANACHE

Ganache includes Google Analytics tracking to help us better understand how you use it WHAT WE TRACK
during your normal development practices. You can opt-out of this tracking by selecting

. * A unigue UUID generated upon first use
the option below. q g p

. . ) i . . * Window width and height
By enabling this feature, you provide the Truffle team with valuable metrics, allowing us

to better analyze usage patterns and add new features and bug fixes faster. * Ganache version
Thanks for your help, and happy coding! * Exception messages {without paths)
— The Truffle Team = Screens viewed during use

We do not collect addresses or private keys.

Analytics enabled. Thanks! CONTINUE

Click the Continue Button

[
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Ganache

——
’

O ) accounts (22 BLOCKS

=
—

CLURRENT ELOCK GAS FRICE GASLIMIT HETWIRK 1D RPCSERYER MINING §TATUS
20000000000 6721975 5FFT HTTP:#127.0.0.1:7545 AUTOMINING -

HD PATH

MNEMONIC
m/44" /68" /9" /e account_index

trim spell search start junk learn yellow giggle practice defense globe wire

ADDRESS BALANCE T¥ COUNT INDEX i
@xeCh4fbA2D3cB193D798BCaAA3ED2d76cT48F3945 16€.08 ETH 8 8
ADDRESS BALANCE T¥ COUNT INDEX

@xh8db6clbaD23B91af89a5398E8646D14bE7e5h5¢ 188,88 ETH 8 1

ADDRESS BALAMNCE TX COUNT INDEX
@x29E17c8dcBebfAb71E2aa43feFa92225Db385A46 166,606 ETH 8 2

@x8d816117A5637faf9ChacBAC66F6ALCE76T36676 168.08 8 3

ADDRESS BALAHCE T¥ COUNT INDEX
@xD1e2931EA49@9279bBB5B78C437Bf762F1622B14 1€€.08 ETH 8 4

ADDRESS BALANCE TX COUNT INDEX
@x7eA4b17b4ASB791C4C4686T968Ff1A642DEC3b3BE  1€6.686 ETH 8 5

&
&
ADDRESS BALANCE TX COUNT INDEX Cj?
&
&




Node

LLLLLL

* Node Is a server side JavaScript platform to
create applications that will interact with your
Ethereum node

* To know If Node Is on your machine, In
Powershell, type in the following command:

node -v

If you see an error, it means that Node isn’t
Installed

@ AGO
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Node A

SESO

(5 (e) [-} /N[5

Node.js®is a JavaScript runtime built on Chrome's V8 JavaScript engine, Node.js uses an
event-driven, non-blocking I/0 model that makes it lightweight and efficient. Node.js'
package ecosystem, npm, is the largest ecosystem of open source libraries in the world.

June 2018 Security Releases

Download for Windows (x64)

811.2 LTS 10.4.0 Current

Fecommended For Most Users Latest Features

Other Downleads | Changeleg | API Does  Other Downleads | Changelog | APl Docs

nodejs.org @1
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Node A

S22

GLOBAL

Node.js®is a JavaScript runtime built on Chrome's V8 JavaScript engine. Node.js uses an
event-driven, non-blocking I/0 model that makes it lightweight and efficient. Node.js'
package ecosystem, npm, isthe largest ecosystem of open source libraries in the world.

June 2018 Security Releases

Download for Windows (x64)

811.2 LTS 10.4.0 Current

Fecommended For Most Users Latest Features

Other Downloads | Changelog | APl Docs  Other Downloads | Changelog | AP Docs

Click to start download




Node

GLOBAL

L ; s This PC » Downloads

Search Downloads

Organise »

LibreQOffice
Manliness

setup
‘@ OneDrive
8 This PC
) 30 Objects

B Desktap

Docurments
* Downloads

File names:

Save as type:

# Hide Folders

1. Yhat is Ethere ™

Mew folder = - 9
1...”*?‘
[rmages Zip
'
node-v10.4.0-x64 W
Windows Installer Package v
Save Cancel

Popup opens




Node

i=§—~' Mode, s Setup

Welcome to the MNode.js Sebup Wizard

n . d e The Setup Wizard will install Mode, js on your computer,
(S

Back. Mext || | Cancel

Start Download




Node

ii,’-',,:-'- Mode,|s Setup

End-User License Agreement

Please read the Following license agreement carefully I I .[]x]d c
ad
-

Mode.js is licensed for use as follows: ”~
Copyright Node, js contributors, All rights reserved.

Permission is hereby granted, free of charge, to any person obtaining

a copy of this software and associated documentation files (the
"Software™), to deal in the Software without restriction, including

weithout limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or =ell copies of the Software, and to

permit persans to whom the Saftware is furnished o do so, subject y

[w]1 accept the terms in the License Agreement

Prink Back, | Cancel

Accept License Agreement <5




Node

GLOBAL

fig Mode.js Setup

Destination Folder

_hoose a cuskom location or click Mext toinstall, n . d c

Install Node, js ko

IC:'I,F'rl:ugram Files\nodejs!,

e | e

Destination Folder




Node

GLOBAL

i‘;—ﬂ' Mode s Setup

Custom Setup

Select the way wou want Features to be inskalled. n ‘ d e
®

Click the icons in the tree below to change the way Features will be installed,

Mode.js runtime Install the core Mode, is runtime
npm package managet (node, exel.

Online docurmentation shorkouks

#dd ko PATH

This Feature requires 22ME on your
hard drive, It has 2 of 2
subfeatures selected, The
subfeatures require 20KE on your
hiard drive,

Browse, ..

Feset || Disk Usage | | Back Flext || Cancel

Accept Defaults




Node

GLOBAL

g Mode.js Setup

Ready to install Node.js n . d c
(e

lick Install ko begin the installation, Click Back to review or change any of your
installation sektings. Click Cancel to exit the wizard.

Back E;‘Install Cancel

Begin Installation @ code

LFIGDS



Node

i-.% Mode s Setup

Installing Node.js n . d Q

Please wait while the Setup Wizard installs Mode., js.

Skakus:
I

Setup Begins




Node

i Modejs Setup

Completed the MNode.js Setup Wizard

Click the Finish button bo exit the Setup Wizard,

nedc

S}

Mode. js has been successfully installed,

Back. ancel

Installation Successful @19




Truffle A

LLLLLL

* To compile, test and deploy your smart contracts,
you need a build framework that will increase
your development speed

* If you have a previous version, uninstall it in
Powershell using the code shown below:

npm uninstall -g truffle

Install a recent version in Powershell using the
command shown below:

npm install -g truffle

AGO
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Truffle

PS CiwlsersiTruston Allende> npm install trufftle

C:wlsershTruston Ailendesfpplata’Roamingnpmitruffle -> C:iUsersiTruston fSilende
wapplatahRoaminghnpmhnode_moduleshtrufflesbuildycli. bundled. js

+ truffle@d.1.11

added 81 packages from 329 contributors in 59.713s

PE C:vUsersi\Truston Ailende> truffle wversion
Truffle w4.1.11 {core: 4.1.11)
Solidity w@.4.24 (so0lc-js)

PS5 C:wlUsers\Truston Ailende>

Installation Successful




Solidity A

LLLLLL

e Solidity Is a contract-oriented programming
language for writing smart contracts

» Solidity Is a statically-typed programming
language designed for developing smart
contracts that run on the EVM

e Solidity Is compiled to bytecode that Is
executable on the EVM




Solidity A

LLLLLL

* In Powershell, type this command:
npm install -g solc

PS CiUsers'\Truston Ailender npm install -7 solc

C:ilsers\Truston AilendeddppDatatRoaninginpmisoleys -» ColsersiTruston AilendedAppData’
Roaming'npminode_modulesisolclsolcls

+ s0lc@d. 4. 24

added 66 packages from 31 contributors in 28,9155




Solidity

1

ust provide a file

S Caovllserst Trustaon Allendes

Test Your Installation

5 CvllsershTruston Allendes

LLLLLL




Visual Studio Code

LLLLLL

e Visual Studio Code Is a source code editor
developed by Microsoft for Windows, Linux and

MacOS.

* |t includes support for debugging, embedded
Git control, syntax highlighting, intelligent code
completion, snippets, and code refactoring.

* We will use it for syntax highlighting of our
Solidity code

GO
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Visual Studio Code

SIE30)

GLOBAL

File Edit

www.is

Code editing. [ =S —

c# i s e e import http = require(http');

. C# for Visual Studio Code (p.
e e I n e wstall debug = debugModule(
[ ]

Python i o W
Linting, Debugging (miulti-t...

en soun ywhe :

port normalizePort(process.env.PORT |
app. "1.-T|{|'
Debugger for Chrome *8 £55
Debug your JlavaScoript code... -0 [

Download for Windows V) cor =
Stable Build C/C server.li @

rver.on =

5
server.on im

=0 Mess

Other platforms and Insiders Edition - gt
Rich Go language support £.
Install &

J-,h } rstljmt-r < FiLint f 2 ‘_' . f normalizePort(val )
Limit Egrates ELnt it = et port = parselnt{val, 18);

I n

®master 311131 SO0AD In9 Col21 Spaes? UTFE IF TypeSaipe @




Visual Studio Code

SIE30)

GLOBAL

Code editing.

Redefined.

en source. Runs ywh

Download for Windows
Stakle Build

'

Other platforms and Insiders Edition

g V5 Code, vou agree to its
license and privacy staternent.

@popular
- C# i o
C# for Visual Studio Code (p.
Il
Python i e e e
Linting, Debugging (miulti-t...

Irszail
2 & & i

+ language ...
Install

ok

Rich Go language support f...

ESLint

©master G 11131 SO0AD

www.is

app fror

t debugModule = require(’de
);

rt http = require(

debug = debugModule(

port normalizePort(process.env.PORT ||

.!pp.'.t'tll:|' art', port{);

server.li| @ ex
SEerver.on 2= im

server.on im

normalizePort(val
let port = parselnt{val,

Click to Download




Visual Studio Code

SESO

GLOBAL

I |; » This PC » Downloads w {‘_‘)| | Search Downloads P |
Organise Mew folder = - (7]
3 Mode -
6%isual Studio
LibreOffice
Setup
@ OneDrive Zip
v E This PC
_J 30 Objects
B Cesktop
@ Docurnents
» ‘ Downloads -
File name: | ViCodeSetup-x64-1.24.0 v|
Save as type: |App|icatiu:ur1 V|
# Hide Faolders Save | | Cancel |

Popup comes up




Visual Studio Code

GLOBAL

Dpen File - Securty Warning

Do you want to run this file?

EI Mame: ..ilendetDocumentshySetupsiWSCodesetup-xbd-1.24. O.exe

Publisher: Microsoft Corporation

Type: Application
Frorm:  ChUsersyTruston AillendetDocurments’setupstWiCodes,.,

Run | Cancel

W] Ahways ask before opening this file

T While files from the Internet can be wseful, this file type can potentially
I\ ﬁl harrm wour computer, Only run softuare frorm publishers you trust,
- Withat's the risk?

Run the Program




Visual Studio Code

Setup - Visual Studio Code

>4

Welcome to the Visual Studio
Code Setup Wizard
This will inskall Microsaft Yisual Studio Code on your cormputer,

It is recommended that wau clase all other applications before
continuing.

Click. Mext ko continue, or Cancel bo exit Setup,

Start Your Installation @1 E:

GLOBAL




Visual Studio Code

setup - Visual Studio Code

License Agreement ﬂ
Please read the Following important information before continuing.

Flease read the Following License Agreement, You musk accepk the terms of this
agreement before continuing with the installation,

MICROSOFT S0OFTWARE LICEMNSE TERMS .ﬂ.
MICROSOFT WISUAL STUDIO CODE

These license terms are an agreement between Microsoft Corporation (or based
an where wou live, one of its affiliates) and you, They apply ko the saftware
named above, The terms also apply to any Microsoft services or updates for the
software, excepk to the extent those have different kerms,

IF ¥OU COMPLY WITH THESE LICEMSE TERM3, ¥OU HAYE THE RIGHTS BELOMY,

1. INSTALLATION AMD LISE RIGHTS, hd

(®) I accept the agreement

() 1 do nok accept the agreement

= Back I Mexk = Cancel

Accept the License Agreement




Visual Studio Code

S22
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setup - Wisual Studio Code

Select Destination Location
Where should Yisual Studio Code be installed?

Setup will install Yisual Studio Code inko the Following Folder,

To continue, click Mext, IF wou would like to select a different Folder, dlick Browse,

|C:'|,F'rn:|gram Files\Microsoft %3 Code | | Browse, .,

Ak least 214.5 MB of free disk space is required,

< Back, Mexk = Cancel

Accept Default Destination




Visual Studio Code

=etup - Yisual Studio Code

Select Start Menu Folder

Where should Setup place the program's sharkcuts?

"
IZI Setup will create the program's shorkcuts in the Fallowing Start Meno folder,

3

(=]
To continue, dick Mext, IF you would like to select a different Folder, click Browse,
Wisual Studio Code Browse. .,
[ | Don't create a Start Menu Folder
< Back I Mexk = Cancel

Start Menu Folder

SESO
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Visual Studio Code

S22
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setup - Wisual Studio Code

Select Additional Tasks ﬂ
Which additional tasks should be performed?

Select the additional tasks wou would like Setup ta perform while installing visual Studio
Code, then dick Mext,

Additional icons:

[ ] create a deskrop icon

Other:

[ ] Add "Open with Code" action to Windows Explorer File contesxt menu

[ ] Add "Open with Code" action to Windows Explorer directory context menu
[ | Register Code as an editor for supported File kyvpes

fdd ko PATH (available after reskart)

< Back. Mext = Cancel

Additional Tasks




Visual Studio Code

aetup - Wiswal Studio Code

Ready to Install
Sekup is now ready to begin installing visual Studio Code on wour compuker,

.

Click Install ko continue with the installation, or click Back, if wou wank ko review or

change any settings.

Destination location:

oy
C:\Program Files\Microsoft Y3 Code
Stark Menu Folder:
Yisual Studio Code
Additional basks:
Ckher:
Add ko PATH {available after restart)
LT
< >
< Back I Inskall Cancel

Start Installation

SESO
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Visual Studio Code

setup - Visual Studio Code

Installing
Flease wait while Setup installs Yisual Studio Code on wour computer,

Extracting files. ..
C:\Program Files\Microsaft w3 Codelcontent_shell, pal:

3]

Zancel

Installation in Progress @19




Visual Studio Code

setup - Visual Studio Code

GLOBAL

Completing the Visual Studio Code
Setup Wizard

Sekup has finished inskalling Yisual Studio Code on wour
computer. The application may be launched by selecting the

installed icons.

Click Finish ko et Setup,

Launch visual Studio Code

Finish

Installation Completed




Visual Studio Code

Selection View Go  Debug Tasks Help

Welcome %

omize

d langus

Recent
Mo recent folders
Color theme
Make the editor and your code look the w

QUTRUT

Githcmdiglt.exe

A Git not found. Ins
setting.

oft to collect

Read our and learn how to

First Run




Visual Studio Code

File Edit Selection ‘iew Go Debug Tasks Help

¥Welcome

. Python,

Mo recent folders
Color theme
Make the editor arn ir code look the rou love

ITPUT

Githcmdigit.exe
3 on AllendeMAppD
t found.
all it or configure it using the ‘git.path’

P Help improw Code by allowing Microsoft to collect

Read our and learn how to

t° ]
QOAD

Install Extension




Visual Studio Code A

Ij"| EXTEMSIOMNS

/ 4 M5STALLED

CfC++ n1cn

? C/C++ IntelliSenze, debugging, and code bro...
Python 121
Linting, Debugging (multi-threaded, remaote), ...

=

4 RECOMMENMDED

Mo extensions found.

Search Extensions




Visual Studio Code

SES0)

GLOBAL

@ EXTEMSIOMS: MARKETPLACE

solidity

solidity oo4z
Ethereumn Solidity Language for Visual Studio

? [nstall

Solidity Language Support 015
@ A language server for Solidity language
Install
Solidity BExtended :zo0:
[..} Solidity support that aims to enahle all of Vis..

[rstall

Search for the Solidity Extension




Visual Studio Code

D‘] EXTEMSIOMS: MARKETPLACE

solidity

solidity onaz

Ethereum Solidity Language for Visual Studio ..
Iristall

Solidity Language Support o015

& language server for Solidity language
Install

Solidity Extended =0z

Solidity support that aims to enable all of Yis..
Ihstall

Install Extension

S=Z50)

GLOBAL




Visual Studio Code

@ EXTEMSICM 5 MARKETPLACE

salidity

Installing

Solidity Language Support 016
A language server for Solidity language
Install

Solidity Extended :zo0:

Solidity support that aims to enable all of ¥is...

lrstall

LLLLLL




Visual Studio Code

@ EXTEMSIOMS: MARKETPLALCE

solidity

solidity 004z
Ethereumn Solidity Language for Visual Studio .,
54
solidity Language Support 016
A language server for Solidity language
Install
Solidity Extended zo:
Salidity support that aims to enable all of Wis...
Install

Installation Completed




Visual Studio Code

File Edit Selection View Go Debug Tasks Help

tension: solidity X

solidity 5 o
solidity
Juan Blanco | ¢ 224,50 ddkdkhkk | Rrep

Ethereurn Solidity Language for Wis idio Code

solidity

Un
guage

Install

Details Contributions Changelog Dependencies

Solidity support for Visual Studio code

ouTPUT

git in: WUsers’y on AllendehAppD LocalyProgramssGithemdyglt . exe
1lation not found.

A Git not found. Install it or configure it g the 'git.path’
setting.

o ]
QOAD

Current Screen
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File Edit Selection View Go Debug Tasks

Juan Blaneno

Solidity Language Support o
& language

Ko

Soliclity Extencled

myth

! tuclio Code Solidit,
Xingan Wang

Uforia

Solidity Compiler

QNH

o

QUAD

Extension: solidity X

SO“Cﬂty juanb

al Studio .. Juan Blanco | &

Details Contributions Changelog Dependencies

Solidity support for Visual Studio code

DUTPUT

on AllendeMApp

Git not found. Install it or configure it using the 'git.path’

setting.



Git

LLLLLL

* GItIs a version control system for tracking
changes in computer files and coordinating
work on those files among multiple people.

* It Is primarily used for source code
management in software development, but it
can be used to keep track of changes in any set

of files.

AGO

Sices



Downloads

" Latest source REelease

2.17.1

Belease Notes (2018-05-22)

L
¥ Mac0OSX .'... Windows

’5 e\ Dt Download 2.17.1 for Windows

Cldear releases are available and the Git source

repository is on GitHub.,




Git
T

I |; » This PC » Downloads v {‘_‘)| | Search Downloads P |

GLOBAL

Organise - Mew folder = - (7]

3 This PC
) 30 Objects
B Desktop
Docurments
‘ Dowvnloads
J‘ﬁ kAusic
[&] Pictures
E Wideos
o Windows (20
s RECOMWERY (D)

™ -rr - N A

dip

File name: | Git-2.17.1.2-64-bit v]

Save as type: |App|icatiu:un V|

A Hide Folders Save || Cancel |

Popup Opens




Git

Open File - Security Warning

Do you want to run this file?

ig'l Marne: ..ton Allende\DocumentshsetupsiGit-2.17.1.2-64-bit.exe

Publisher: Johannes Schindelin

Type: Application
Frarm:  ChUsershTruston SilendetDocumentshSetupshGit-2.17...

Run Cancel

[ Blranys ask before opening this file

T While files from the Internet can be useful, this file type can potentially
L harrm your camputer, Only run software frorm publishers you trust,
- What's the risk?

Start the Installation

GLOBAL




Git

& Git 2.17.1.2 Setup

Information
Please read the Following important information before continuing.

When vou are ready to continue with Setup, click Next,

GNU General Public License

Version 2, June 1991

Copyright (C) 1953, 1931 Free Software Foundation, Inc.
B9 Temple Place - Suite 330, Boston, Mo 02111-130F7, USh

Eu'er'hr-:_me iz permitted to copy and distribute wverbatim copies
of this Ticense document, but changing it i not allowed.

Preamble

The licenses for most software are designed to take away your
freedom to share and change it, By contrast, the GHU General Public
lirense is intended tn nnarantes vonr freednm tn share and channe

I Mext = I| Zancel |

License Agreement




Git

GLOBAL

& Git 2.17.1.2 Setup

Select Destination Location
Where should Git be installed?

Setup will inskall Git into the Following Folder,

To continue, click Mext, IF vou would like to select a different Folder, click Browse,

|C:'|,F'r-:ugram Filesh ik | | Browse. .,

Ak least 229.4 MB of free disk space is required.

< Back Mext = Zancel

Select Destination Folder @




Git

& Git 2.17.1.2 Setup

Select Components
w'hich components should be installed?

Select the components you want ko install; clear the components you do nok want to

inskall. Click Mext when you are ready to conkinue,

[ ] additional icons
[ ] on the Deskkop
Windows Explorer integration
. [#] it Bash Here
. [ Git GUI Here
Git LFS {Large File Support)
fissociate | git* configuration files with the defaalk text editor
fissociate | sh files to be run with Bash
[ ] Use a TrueType Font in all console windows
[ | check daily for Git For Windows updates

iZurrent selection requires at least 229.0 ME of disk space.

= Back Mext =

Zancel

Select Components

GLOBAL




Git

GLOBAL

€ Git 2.17.1.2 Setup

Select Start Menu Folder
Whete should Setup place the program's shortcutsy?

w
Setup will create the program's shartcuts in the Following Start Menu Folder,
-

To continue, click Mesxt, IF wou would like to select a different Folder, click Browse,

(3ik Erowse. ..

[ |Don't create a Start Menu Folder

= Back I Mext = Zancel

Start Menu Folder




Git

& Git 2.17.1.2 Setup

Choosing the default editor used by Git
Which editor would wou like Gik bo usey

Use Yisual Studio Code as Git's defaulk editar W

(MEW) Yisual Studin Code is an Open Source, lightweight and powerful editar
running as a deskiop application, It comes with built-in support For Javascripk,
Typescript and Mode. js and has a rich ecosyskem of extensions for okher
languanges (such as C++, C#, lava, Pvthon, PHP, Go) and runtimes (such as
MET and Uity

Use this option ta let Git use Yisual Studio Code as its default edikar,

< Back || Mext = Cancel

Choose Your Text Editor




Git

& Git 2.17.1.2 Setup

Adjusting your PATH en¥ironment
Howy wiould ywaou like to use Git From the command liney

() Use Git from Git Bash only

This is the safest choice as vour PATH will nok be modified at all. You will only be
able to use the Git command line tools From Git Bash,

() Use Git from the Windows Command Prompt

This option is considered safe as it only adds some minimal Git wrappers to your
PATH tao avaid cluttering wour environment with optional Unix baals, Yau will be
able bo use Git from bokh Gik Bash and the Windows Command Prompk,

() Use Git and optional Unix tools from the Windows Command Prompt

Both Git and the optional Unix tools will be added to wour PATH.
Wearning: This will override Windows tools like "find" and "sart”, Only
use this option if you understand the implications.,

< Back || Mext = Zancel

Adjust Your Path




Git

& Git 2.17.1.2 Setup

Choosing HTTPS transport backend
Wehich SSLITLS library would you like Git to use for HTTPS connections?

(#) Use the OpenssL library

Server certificates will be validated using the ca-bundle. crt File,

() Use the native Windows Secure Channel library

Server certificates will be validated using Windows Certificate Stores,
This option also allows you to use your company's inkernal Rook Ca certificates
distributed e.qg. via Active Directory Domain Services,

< Back. I Mext = Cancel

Use the OpenSSL Library




Git

€ Git 2.17.1.2 Setup

Configuring the line ending conversions
Haow should Git treat line endings in kext filesy

(®) Checkout Windows-style, commit Unix-style line endings

Git will convert LF to CRLF when checking out texk files, When committing
kext Files, CRLF will be converted to LF, Faor cross-platform projects,
this is the recommended setting on Windows ("core, autocrlf is set to "brue™),

() Checkout as-is, commit Unix-style line endings

Git will not perform any conversion when checking out text files, ‘When
commitking text files, CRLF will be converted ta LF, For cross-platfarm projects,
this is the recommended setting on Unix {"core.autocrlf" is sek o “inpat™,

(_) Checkout as-is, commit as-is

Git will not perform any conversions when checking out or commitking
kext Files, Choosing this option is nok recommended For cross-platform
projects {"core, autocrlf” is sek ko "False™),

= Back I Mext = I Cancel

Configure Line Endings




Git

& Git 2.17.1.2 Setup

Configuring the terminal emulator to use with Git Bash
which terminal emulatar da wou wank ko use with vour Git Bashy

(®) Use MinTTY (the default terminal of MSYS2)

Git Bash will use MinTTY as kerminal emulator, which sporks a resizable window,
non-rectangular selections and a Unicode font, ‘Windows console programs (such
as interackive Pvthon) must be launched via “winpty ™ to work in MinTTY,

(") Use Windows" default console window

Git will use the default console window of Windows ("cmd, exe"), which works well
with Win32 console programs such as inkeractive Python or node. js, buk has a
very mited default scroll-back, needs ko be configured to use a Unicade Font in
arder to display non-453CII characters correctly, and prior to Windows 10 its
window was not freely resizable and it only allowed rectangular kext seleckions.,

< Back. I Mext = | Cancel

Configure Terminal




Git

& Git 2.17.1.2 Setup

Configuring extra options
Which Features would vou like to enabler?

Enable file system caching

File system data will be read in bulk and cached in memory For certain
operations {"core.Fscache” is sek bo "krue"), This provides a significant
petformance boost,

Enable Git Credential Manager

The Gik Credential Manager For Windows provides secure Git credential skorage
For Windows, most nokably mulki-Factor authentication support For YWisual Studio
Team Services and GitHub, (requires .MET framework w4.5.1 ar ar later],

[ |Enable symbuolic links

Enable symbalic links (requires the SeCreateSymbaolicLink permission).
Please noke that existing repositories are unaffected by this setting.

< Back I Install Zancel

Configure Extra Options




Git

& Git 2.17.1.2 Setup

Installing
Please wait while Setup installs Git on yaour compuker,

Exckracting Files. ..
C:\Program Files) Githmingewailibl bold . 6\ tzdatal Africal Lubumbashi

htkps: ) fgitforwindows ., org/f

Zancel

Begin Installation

GLOBAL




Git

GLOBAL

& Git 2.17.1.2 Setup

Completing the Git Setup Wizard

Setup has finished installing &it on your computer, The
application may be launched by selecting the installed
shortcuts,

Click, Finish bo exit Setup,

[ Launch Git Bash
YWiew Release Mokes

Installation Completed




We Are Ready

LLLLLL

* Congratulations on having a working Windows
setup for Solidity

* This process was long and tedious

* |If we don’t want to go through it, there Is
another way




Remix

LLLLLL

* Remix Is a powerful, open source tool that
helps you write Solidity contracts straight from
the browser.

* Written in Javascript, Remix supports both
usage in the browser or locally.

* Remix also supports testing, debugging and
deploying of smart contracts and much more.

@ AGO

coge
= S



Remix e

(5 (e) [-} /N[5

M Corre ECUFFE ﬁLUg ir [ RichD F Prove ¥ Busine | 18 How HDW M Your Minbox | 4 Tired, ) vour G remix OGitHL Welcl *Re X+ = — X
[ ]
< C 28 a ethereum.org o
= E Q0 f1 % € 2 prowseriballot.sol * * Compile  Run Settings  Analysis Debugoer Support
~
1 bragma solidity ~@.4.@; q Auto
+ browser * bl
9 2+ contract Ballot { £ ity iRl Ijcompile
_ 3
4 conﬂg 4 - struct Woter {
5 uint weight; . .
6 bool woted; Ballot w Details Fuhlish on Swarm
@.‘ 7 uinté wote;
8 address delegate;
9 T Static Analysis raised 2 warning(s) that reguire:
p 1@~ struct Proposal § -
11 uint woteCount;
12 T
13 5 P
14 address chairperson; browser/ballot.so0l:19:5: Warning: Defining constr®
15 mapping{address => Woter) woters; function Ballot{uint8 _numProposals) public -
16 P 1 1s;
17 roposall] proposals; ~ {Relewvant source part starts here and span:
oo
==] 18 fff Create 3 new ballot with #{_numProposals) different proposals. >
A 19 - function Ballot{uints _numProposals) public {
2@ chairperson = msg.sender;
(_‘_’_) 21 voters[chairperson].weight = 1;
22 proposals.length = _numProposals;
23 T
= e
25 fff Give ${tovoter) the right to wote on this ballot.
26 £ff May only be called by $i{chairperson).
@ 27 - function giveRightToYote{address tovoter) public {
28 if (msg.sender != chairperson || woters[tovoter].voted) return;
29 voters[tovoter].weight = 1;
el T
i w
¥ @ [2] only remix transactions, script - Q  Search transactions [] Listen on network
D

Gl g0




MetaMask

LLLLLL

 MetaMask iIs an extension for accessing
Ethereum enabled distributed applications, or
"Dapps” In your normal Chrome browser!

* |t allows you to run Ethereum dApps right in
your browser without running a full Ethereum
node







~ chrome wehb store
metamask

4 Home

Extensions

Themes

FEATURES
Runs Offline
Ey Google
Free
Awailable for Android

YWorks with Google Drive

RATINGS
LB 0 6 & ¢

MetaMask

MetaMask

offered by httpsifmetamask.io

Ethereurn Browser Extension

METAMASK

MetaMask by Kupi.net
offered by kupi.net

W MetaMask
for Kupl.net

Ethereurn Browser Extension

elncMeta

‘ offered by httpsifeincio
elncWallet Browser Extension

Search and Add to Chrome

Signin | £

J RATEIT

Productivity
Fodokk (1138

& ADDTC CHROME

Accessibiliny
i i

4 ADDTC CHROME

Developer Tools

L8 8 8 & WEFH

AG

&iceds,



Conclusion

LLLLLL

* At the end of this week, we have successfully
configured our computer to run Solidity either Iin
offline or online

* We shall take a look at Solidity programming in
the coming weeks

coge
LAGOS
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