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Company A Company B Company C
®
Data Processing Data Processing Data Processing
Data De-duplication Data De-duplication Data De-duplication
Data Synchronization Data Synchronization Data Synchronization
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Company A Company B Company C

Third-Party

Common Data Platform Operator
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Company A Company C
- -

A single shared application DLT keeps data

logically shared between synchronized between

all parties parties through common

consensus
o
Company B
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Client-Server Model Peer-to-Peer Model
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Page Number

Index to Previous Block
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Fork 4 BlockA |=»| BlockB
New Block
Created

Genesis

Block —=p| BlockA |=p| BlockB |=»| BlockC |=p | BlockD

Ommer Blc;ck

“>{ BlockA |=p| BlockB |=p| BlockC |=p| BlockD
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Previous Block Previous Block Previous Block
Hash Header Hash Header Hash Header

Time Time Time
Stamp Nonce Stamp Nonce Stamp Nonce

Merkle Merkle Merkle
Root Root Root
Hash Hash
AB cD
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A B
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New Blockchain DAPP Started with

L g sbaissskd 5 ol S sk se s [ 10

100 Ethers

Genesis Block

Transaction 0

Party A = 50 Ethers
Party B = 50 Ethers
Party C= 0 Ethers
Party D = O Ethers
Total 100 Ethers

Block A

Transaction 1
Party A gives 20
Ethers to Party C
Party A = 30 Ethers
Party B = 50 Ethers
Party C= 20 Ethers
Party D = O Ethers
Total 100 Ethers

Block B

Transaction 3
Party C gives S
Ethers to Party D
Party A = 30 Ethers
Party B = 40 Ethers
Party C = 1S Ethers
Party D = 15 Ethers

Total 100 Ethers

Transaction 2
Party B gives 10
Ethers to Party D
Party A = 30 Ethers
Party B = 40 Ethers
Party C = 20 Ethers
Party D = 10 Ethers
Total 100 Ethers

Transaction 4
Party D gives 5
Ethers to Party A
Party A = 35 Ethers
Party B = 40 Ethers
Party C = 15 Ethers
Party D = 10 Ethers
Total 100 Ethers

‘;}Ju. 60,@3})} L&&'S‘JJ ‘glga) Z\\—\JS-:

Private Key
Only Visible
to Owner

New Blockchain DAPP Started with

Public Key
Visible to
Everyone

PR 9 (P sbals

Address
Visible to
Everyone

100 Ethers

Genesis Block

Transaction 0

Party A = S0 Ethers
Party B = 50 Ethers
Party C = O Ethers
Party D = O Ethers
Total 100 Ethers

Block A

Transaction 1
Party A gives 20
Ethers to Party C
Party A = 30 Ethers
Party B = 50 Ethers
Party C = 20 Ethers
Party D = O Ethers
Total 100 Ethers

Block B

Transaction 3
Party C gives 5
Ethers to Party D
Party A = 30 Ethers
Party B = 40 Ethers
Party C = 15 Ethers
Party D = 15 Ethers

Total 100 Ethers

Transaction 2
Party B gives 10
Ethers to Party D
Party A = 30 Ethers
Party B = 40 Ethers
Party C = 20 Ethers
Party D = 10 Ethers
Total 100 Ethers

Transaction 4
Party D gives 5
Ethers to Party A
Party A = 35 Ethers
Party B = 40 Ethers
Party C = 15 Ethers
Party D = 10 Ethers
Total 100 Ethers
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Follows Older Convention

Follows Newer Convention - -
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‘ Ethereum Classic, the Original Chain
v

P

S g -
V' Ethereum, the Hard Forked Chain
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1 Ethereum = 254.209171 Gas (GAS)
Dale (today): 2. May 2021 08:11 AM (GMT)
Name Price Market Cap Available Supply Volume 24h % 24h Price Graph (7d)

Ethereum 2210577 256,368,156,400 115,973,000 52,614,389,640 v -18.8086 h-v'ﬂ
Gas 8696 88,075,373 10,128,400 20910,600 v 172159 M A

1 ETH to GAS (1 Ethereum to Gas) Exchange Calculator Currency Converter History

SlaGas s Y-V Jg..:

o p 52 51 e 5S)

$ s (A
L ] ¥ | Whisper
ethereum i
EVM SWARM/IPFS P
3 Messaging
Smart Contracts Data/File Storage
L T ey ey A e |
L Decentralized Application |
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Content References Through Hash

$

ethereum

Get Files
and Static
Content

Get Global
State

Distributed
Application
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Unit Wei Value Wei

wei 1 wei il

Kwei (babbage) 1e3 wei 1,000

Mwei (lovelace) 1e6 wei 1,000,000

Gwei (shannon) 1e9 wei 1,000,000,000

microether (szabo) 1e12 wei 1,000,000,000,000
milliether (finney) 1e15 wei 1,000,000,000,000,000
ether 1e18 wei 1,000,000,000,000,000,000

Sl iz gladly A=Y s
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Remix > 4l 5 JilelS Y-V Ji.:.

Al g et K55 53 skl Cedle b s ge bt e &) ol S

F-Y US)
B 9-  function saveToMemory(-) {
10 - string memory myString = "test";
11 ~assert(bytes(myString).length == 18);
n )}

Remix L2 LLelS glast Y=Y Ji..ﬂ
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Ls S e
A 9+  function saveToMemory() {
10 ~ string memory myString = "test";
1 ~assert(bytes(myString).length == 10);
.-

Remix MUJ.! PL )‘u\-:-h €Y JS.:‘

Remix s basls,l 3 g5luesly
DEPLOY & RUN (545 s (555 Al 55 s ook L] 5o L Lo sl 513 o olSon
JavaScript Lvas S sy 3l 5 03,8 KU “ouly Caws ;5 TRANSACTIONS
el e |l sl 513 0 K5 53 (53t S 0len) A4S Slssl |, VM

sl 0l 01y OLES ‘¢|JSJA SlpYervvve gas Cos gl Lccolus 03350

Ballot.sol 64.»:[3_}.3 BLY J.:l:Als o Cos 2 3ol :0-Y Jﬁ.i
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Ballot (3_Ballot.sol)

Copy ABI to clipboard

Remix S,s, 5> ABI 035 =¥ I

23l &b (sl 2 Remix S5+ »> Warning V-V S



25 | fﬁfﬂ BL) SOlidity dqlg w‘,suufg J}»ﬁ‘ :f_,.w J..a:
» MYFIRSTCONTRACT AT 0XD91..39138 (ME |D X

sethge 10 v

zethame alice b
Remix S5, 53 skiSeeed 3 Shas lasl A=Y S
(455 ol A-Y S5 4) s Al 5 0 S Sl o5 s |y s S

o [vm] from: @x5B3...eddC4 to: MyFirstContract.setAge(uint256) @xddl...39138 Sebue | W
value: @ wel data: @xdSd...0880a logs: @ hash: Bx736...94b@ &

transact to MyFirstContract.setName pending ...

0 [vm] from: @xSB3...eddC4 to: MyFirstContract.setName(string) exdsi...39138 v
value: 8 wei data: 8xc47...09000 logs: @ hash: @x324...99445 &
Basic Solidity programming :4-Y S5

e Olgeas o bos)ls 3y IS LT 68 S w5 03,8 5L 1 Siou s
8J Ol Led 4 fpeoman o8 5 Gas ausa (Cansy Al (il Slo s

(s V0T IS8 A el ey S ol s S s e | I



status

transaction hash

to

gas

transaction cost

execution cost

hash

input

decoded input

decoded output

logs

value

L o slasosld 5 o il (S5 g0 | 26

true Transaction mined and execution succeed

8x3242bb36ee69c33c9923c3ef falbabTcfbf371949bFaf42af2c5d20c32d99445 [0
0x5B38Da6a701c568545dCfcBO3FCBAT7ST56beddCs ([0
MyFirstContract.setame(string) @xd9145CCE52D38625491724812B4429943F39138
Joeeoee gas ([0

43591 gas [0

21551 gas [0
8x3242bb36ee69c33c9923c3effalbabTcfbf371949bfafa2af2c5d20c3ad99445 [0
oxcd7...00000 [0

{ "string newhame": "Alice" }

1 e
n o o
dwei @

das e 0L |y alsee sla S5 Remix JswsS ) o-T S5

1 pragma solidity "e.4.0;

2- contract MyFirstContract {

string private name;

uint private age;

function setName(string Yy {

3

name = newName;

function getName() view returns (string) {

}

return name;

function setAge(uint y o

i

age = newAge;

function getAge()  view returns (uint) {

I

return age;

Remix > o3l sla,l 3 &GV =Y (K3

0
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Solidity, opcode, and bytecode o alal, V-1 S

WEB3DEPLOY @@ @

var proposalNames = /* var of type bytes32[] here */ ;
var ballotContract = new web3.eth.Contract([{"inputs":[{"internalType":"bytes32[]","n
var ballot = ballotContract.deploy({
data: '©x6080604052348015620000115760008081d5b50604051620014b7380380620014b783398
arguments: [
proposalNames,
]
}).send({
from: web3.eth.accounts[@],
gas: '4700000"
}, function (e, contract){
console.log(e, contract);

if (typeof contract.address !== 'undefined') {
console.log('Contract mined! address: ' + contract.address + ' transactionHa
}
9]
Remix > Bytecode :\ V-7 JS&
Ballot x

USERDOC (2]

{ "kind": "user", "methods": {}, "version": 1 }

RUNTIME BYTECODE (2]

{ "generatedSources": [ { "ast": { "nodeType": "YulBlock"”, "src": "@©:11428

Remix > Opcodes A=Y IS
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Ballot.sol :Y4-¥

pragma solidity ~0.4.0;
contract Ballot {
struct Voter {
uint weight;
bool voted;
uint8 vote;
address delegate;
}
struct Proposal {
uint voteCount;
}
address chairperson;
mapping (address => Voter) voters;
Proposal[] proposals;
/// Create a new ballot with $( numProposals) different prop
osals.
function Ballot (uint8 numProposals) public ({
chairperson = msg.sender;
voters[chairperson] .weight = 1;
proposals.length = numProposals;
}
/// Give $(toVoter) the right to vote on this ballot.
/// May only be called by $(chairperson).
function giveRightToVote (address toVoter) public {
if (msg.sender != chairperson || voters[toVoter].voted)
return;
voters[toVoter].weight = 1;
}
/// Delegate your vote to the voter $(to).
function delegate (address to) public {
Voter storage sender = voters|[msg.sender]; // assigns r
eference
if (sender.voted) return;
while (voters[to].delegate != address(0) && voters[to].d
elegate != msg.sender)
to = voters[to].delegate;
if (to == msg.sender) return;
sender.voted = true;
sender.delegate = to;
Voter storage delegateTo = voters[to];
if (delegateTo.voted)
proposals[delegateTo.vote] .voteCount += sender.weigh

t;
else
delegateTo.weight += sender.weight;
}
/// Give a single vote to proposal $(toProposal).
function vote (uint8 toProposal) public {
Voter storage sender = voters|[msg.sender];
if (sender.voted || toProposal >= proposals.length) retu
rn;

sender.voted = true;
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sender.vote = toProposal;
proposals[toProposal] .voteCount += sender.weight;

}

function winningProposal () public constant returns

inningProposal) {
uint256 winningVoteCount = 0;
for (uint8 prop = 0; prop < proposals.length; prop++)

if (proposals|[prop].voteCount > winningVoteCount)
winningVoteCount = proposals|[prop].voteCount;

_winningProposal = prop;

(uint8 w

{

Storage.sol ! &l 4=V ISs

cd_" Sy (S5 Jf‘ 'J-’*:Lfa sdalis Ca.wb Caew D cl}' dw A rl;

=7 USRS S sl sdalie JpeS s Ll K (oS KIS saveToStack()
(v\-:-n-:-n-’ ‘) Yo
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¥ O o listen on network Q | Search with transaction hash or address |
[vm] from: ©x5B3...eddc4
0 to: Storage.saveToStack() ©xd8b...33fa8 value: © wei - N

data: ©@x364...d7932 logs: © hash: ©x6b4...7fals

transact to Storage.saveToStack errored: VM error: invalid opcode. invalid
opcode The execution might have thrown. Debug the transacticn to get more
information.

Remix console :Y+-¥ J<&

c(.;.wb [GSONVIRS QJS‘ ..Dj...i &.;.]S ‘_;.’."})JK":“‘ 4aSs XD 4“.))1)@‘ 6)‘.14‘0‘) Ls‘j"

EWWOR PR AR L) 35 8 oo odalin Ciliis sla s

DEBUGGER =
<>

Use generated sources (from Solidity wO. 7 _2)

eal Oxtat722302f18c303dd4aa47fab301499246e...
o
-

> Function Stack

-~ solidity State [

ol |
E [> Solidity Locals [

» vars: uin

| co0o PUsSH1 20 | I
002 PUSH1 40

004 MSTORE

005 PUSH1 04 -

> Step details o

> Stack m

A 4

Storage [Completely Loaded] [

Call Stack

~  call Data @[
o: Ox364d7932

= Return Value
o= Object

— Full Storage Changes

|
|
]
]
* Memory ]
|
]
|
|
|

_,_,,_\,_”_,_‘,_,_
v

OxDAObabS07T&3I3FOTFO13FR4DDOESA4F Ohject
OGFST42B53:

Storage.sol it J:Lels :¥V\-v s

' Debugger



oS il glacand AS 0 SaS oS 5405 o3 8 & Transaction [iss
L' s blo Olg e oo S 53 b glaosled (555 SIS LS o
P b 2SS s b g 4 p8 S S e gl e 5 55 S
Storage yMemory «Stack ,slis Ol F oo (etes Jal o de s ol L s

(e 15 YY-Y ISK2) 5 S sdalin |

(& DEBUGGER a8
ki ¥ Soldity State 1Y =
b vars:
f‘-d'—-] ’ | 000 PUSH1 80

002 PUSH1 40
" 004 MSTORE
4 005 PUSH1 04

n

" Step details ‘

\

" Stack ‘

_]-"‘. :

¥ Memory @

0x0: 00000000000000000000000000000000
PPPRITIIRITII?

0x10: 00000000000000000000000000000000
227?2722227272727

0x20: 00000000000000000000000000000000
2272222227272772

0x30: (00000000000000000000000000000000
P27P27222277777?

0x40: 00000000000000000000000000000000
PPPRITIIRITIIT?

0x50: (00000000000000000000000000000080
227?27222277272727

»

‘ » Storage [Completely Loaded] [

v Callstack @

0: 0xb27A31f1b0AF2946B7F582768f03239b1
L eC07c2c
'a v CallData @O
0: 0x364d7932

-

Jas o OLES Storage.sol J> |5 Storage s Memory <Stack 3l Remix :YV-Y K&

' Break points
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ganache-cli

E¥ Administrator: Command Prompt - ganache-cli

6.14.12
C:\windows\system32>npm install -g ganache-cli
C:\Users\np\AppData\Roaming\npm\ganache-cli -> €:\Users\np\AppData\Roaming\npm\node_modules\ganache-clilcli.js

v

keccak@z.@.1 install c:\Users\np\AppData\Roaminginpm\node_modules\ganache-cli\node_modules\keccak
node-gyp-build || exit @

v

v

secp2sek1@4.e.2 install C:\Users\np\AppData‘\Roaming\npminede_modules\ganache-clilnode modules\secp2sekl
node-gyp-build || exit @

v

+ ganache-cli@6.12.2
added 101 packages from 182 contributors in 9.922s

C:\Windows\system32>ganache-cli
Ganache CLI v6.12.2 (ganache-core: 2.13.32)

Available Accounts

(@) exe61e0f76aeFe8652C@2B22a08f2acFf6ccdelbDo (18@ ETH)
(1) exF2eECBE3bf76fbaD1f1B68b6BAF264fOCd40Abes (18@ ETH)
(2) BxdC32d869FB85874259AFF769EC8759EGAEBE3S1 (188 ETH)
(3) ex965c71Ed50B1C60893C21D814FES0453795b8fEG (18@ ETH)
(4) @x23E7Ce6FF3eF124812FBC7708D082423b72C6@GCE (18@ ETH)
(5) ex14F339B2F1e269CA78D9BEEDI88229618A76CCE8 (18 ETH)
(6) BxdES3D442895bf879c2Da9538eDBalc62bo8BF14F (1868 ETH)
(7) exdCe7EEGES1D17B9Ff6Ee501A8B4C4Aa1df5C4b3@92 (16@ ETH)
(8) exefSES440FABa9DTAR31010D42ef8386DA16CEE3S (18@ ETH)
(2) exce4A3f93B8BfB4233cbc336D1F18b@a8SELIF618E7 (18 ETH)

Private Keys

(@) ex998f1d1dasd3825f58a9babc185b4e@bc543b8d1e729354916ee63acb1888ddof
(1) ex68fd19ced1ffcf173bd2108c48e162b39e53a7d2612dallaccfaFd19818F5eF59
(2) exaabef4c6c85d245216F1261254786@C46c62b2d2c642c56f0c350700d322d8fb
(3) exd28b3f66a1f742bc57435aa75cba1f7cc3c827de2@eaad7c52d743189480F274
(4) ex6adla3aecc3ffbo64980caa8esc31cd308808237Fdc5d96ae738a4ebadon76aea
(5) ex7cede3face3926fb359cdSefc2cedede?al576bdo08a340ae3858a678a0belle
(6) @x17c0667e68bla6343e8dfeeal260978F4eca2282F144bcd49221759@eaed794b
(7) exesb2s5ff1388acbldceslesdlslege7a/8beesfebde@8a2088940a05dale070712
(8) B@x893bb6fe862c41abal6d21428eall7413aedlceB8dafec88089ef7bdd2cd3c2ba
(9) @xc133feeaa7ldBecals4cldesl7Fo3062dF476143b98FcFf@ada853F15346cF703

HD Wallet

Mnemonic: mixed swamp
Base HD Path: m/44" /6@’ /fe"

pology movie tuition lonely weapon joy sight fan super come
©/{account_index}

Gas Price

Gas Limit

Call Gas Limit

Listening on 127.6.8.1:8545

ganache-cli sl ~!:-¢ <&

Q w

Chrome S5, »> MetaMask Y-¢ S
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= METAMASK

Help Us Improve MetaMask

MetaMask would like to gather usage data to better understand how our users interact with the
extension. This data will be used to continually improve the usability and user experience of our
product and the Ethereum scosystem.

MetaMask will..

~  Always allow you To opt-out via Settings

~ Send anonymized click & pageview events

*¥ Mever collect keys, addresses, transactions, balances, hashes, or any personal infermation
*® Mewver collect your full IP address
*  Mever sell dota for profit. Ever!

No Thanks

Ll ys 5 kol 5 sl MetaMask pop-up ¥-§ [

&® METAMASK

< Back

Create Password

MNew password (min 8 chars)

asssnasas

Confirm password

V | have read and agree to the Terms of Use

MetaMask J}._' ;A:S LS‘J'.' 3959 Lgajl}).lf s_ﬁw..r\ 4-¢ J.{&
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B METAMASK

Secret Backup
Phrase

Your secret backup phrase mokes it eusy to back up
and restore your account,

WARNING: Never disclose your backup phrase.
Anyone with this phrase can toke your Ether forever,

CLICK HERE TO REVEAL

Remind me loter

()

ooy 2l Shle 038 50l (O) 5 ome5es 2L Slle (D) :

Tips:

Store this phrase in o password
manager like Possword.

Write:this phrse on o piece of
paper and store in a secure
location, Fyou want even more
security, write it down on multiple
pieces of paper and store each in 2
- 3different locations.

Memorize this phrase.

an external encrypted hord drive
or storage

edium.

3 HETAMASK

Secret Backup
Phrase

Your secret backup phrase mokes it easy to back up
ond restore your ccount,

WARNING: Never discloss your backup phrase,
Anyone with this phrase can take your Ether forever,

amused patch present oway ccross
ankle garage omeng modify vast
bullet frost

)

Tips

Store this phrase in o password
manager fike Password,

Write this phrase on o plece of
paper and store in a secure
location. If you want even more
security, write it down on multiple
pieces of paper and store eachin 2
- 3 different locations.

Memarize this phrase,

Downlood this Secret Backup
Phrase and keep it stored on
an external encrypted hord drive
or storoge medium,

o-t K&

EED) g &_Jl?::.;‘ ((%JJ;A..S)) b BoS) ‘_}"L.’.JL’ C)bl..ﬁ ol a.)‘.) QLA:.J )Jls DL

B METAMASK

<Back

(hon 1) =8 JK2) oS SIS confirm

B METAMASK

k Back

Confirm your Secret Backup Phrase | Confirm your Secret Backup Phrase

Please select each phrase in order to make sure it is correct. Please select each phrase in order to make sure it is correct.

amused patch present

away
across ankle gorage omong
modify vost bullet frost

B it i i - - - -
s e e =
modify patch present vast
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=¥ METAMASK

Congratulations

You passed the test - keep your seedphrase safe, it's your responsibility!
Tips on storing it safely

+ Save a backup in multiple places.

+ Never share the phrase with anyone.

* Be careful of phishing! MetaMask will never spontaneously ask for your seed phrase.
« If you need to back up your seed phrase again, you can find it in Settings -> Security.
« If you ever have questions or see something fishy, contact our support here.

*MetaMask cannot recover your seedphrase. Learn more.

I S el V-1 K5
What's new >

Swapping on mobile is here!

MetaMask Mobile users can now swap tokens inside their
mobile wallet. Scan the QR code to get the mobile app and
start swapping.

37/ 2021

Stay secure

Stoy up to date on MetaMask security best practices and
get the latest security tips from official MetaMask support.
3,/8,/2021

Berird nvrres »

a\j«.A U’d‘u « MetaMask Jlasl A-¢ Jg.i
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Tof2 < Back 2of2
». v
https:/remix.ethereum.org https://remix.ethereum.org

Connect With MetaMask Connect to Account 1

Select account(s) (...e5b5)

Allow this site to:
New Account

Arcountl esbs) View the addresses of your permitted

. e accounts (required)
Sl conhect it Sres oS e e At Only connect with sites you trust. Learn more

i g canee!

D2 A el 4 Jlasl L MetaMask pop-up 4-¢ K

LN + 4 > .

@ @ Ethereum Mainnet @

Networks

+ @ Ethereum Mainnet

I/ Add Token -\I
M B

Ropsten oialesT 4 olssl Y et g

IR
Y b‘))‘j.g g_i.!‘ Jy-¢ CA.A.».A Lilen 9 4;.:,5)[4 Jj}'- Remix ;J)JA “ Qj..s‘
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R W PSS S VI o ARCION

pragma solidity ~0.4.0;
contract MyFirstContract {
string private name;
uint private age;
function setName (string newName) public {
name = newName;
}
function getName () public view returns (string) {
return name;
}
function setAge (uint newAge) public {
age = newAge;
}
function getAge () public view returns (uint) {
return age;

}

No injected Web3 provider found. Make sure your X
provider (e.g. MetaMask) is active and running (when
recently activated you may have to reload the page).

MetaMask Gl pds ©)so 3 i plag 111 S
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faucet

address: 0x81b7e08f65bdf5648606c89998a9cc8164397647
balance: 84719753.31 ether

request 1 ether from faucet

user

address: 0xc144486d460880abeat97b83cc91bf1f68207903

balance: 1.00 ether
donate to faucet:

B3 B KX

transactions
Ox7a38f7679ca57546a5f9d786ebda00fbc7a1c59a3c5973edebabe72c6df73edd

/https://faucet.metamask.io <elwos N\ V=¢S5

»»

requests waiting to be acknowledged

@ Ropsten Test Network

New Contract

. Account 1 >

https:/remix.ethereum.org

[ cONTRACT DEPLOYMENT |

¢0

DETAILS DATA
I 40.000557
MNeo Conversion Rate Available
Gas Price (GWEI) Gas Limit
[ 2.3421 > [ 238022 s
AMOUNT + GAS FEE
TOTAL 40.000557

No Conversion Rate Available

|

REJECT 2 TRANSACTIONS

355 SIS MetaMask o> Jlosl gaeSs (595 VT8 K3
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Published MyFirstContract's Metadata x

Metadata of "myfirstcontract” was published successfully.
contracts/test.sol :
dweb: /ipfs/QmNYUkEMoDbxJreRN4WRKuziYhHjmPd6EW7XGCefc5YnUb

metadata.json
dweb: /ipfs/QmU1iNuKLu48WhRt4JISLM8fb34aHnQteR7PxhWRoenMnb4

slsl 3 ol el DV E-¢ L

@ Ropsten Test Network

@ ~ccountt > @& O0x9803..0271

https:/remix.ethereum.org

SET AGE |
DETAILS DATA,

GAS FEE € 0.000087
No Conwversion Rate Available

Gas Price (GWEI) Gas Limit
2 < 43575 ~
AMOUNT + GAS FEE
TOTAL N 00087

0.000087

No Conversion Rate Available

s

343 S MetaMask 5 Remix 3 51:Vo-¢ K&
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I Token | Ens

@Ethersca.n AllFilers v Search by Addrass / Txn Hash /

Ropsian Tesinst Natwork Home  Blockchain v Tokens v Misc «
-
= Address 0xC144486D460880AbEAGI7BB3ccA1BF 1168207903 ©

Overview More Info Mors v

Balance 5.9083275860214 Ether My Name Tag: Not Available
|

Transactions

IF Latest 8 from a tofal of 9 transactions

Txn Hash Method ) Block Age From T To T Value Txn Fee
@  Oxd1bf6fE0bed1b6f3d14.. meosoenen 10303173 11 mins age Oxc144486d480880abea. .. our [ Contract Creation 0 Ether L0054 1376
@  Oxcdbc55e52d34! XGOS0G04D 0303172 11 mins ago Oxc144486d480880abea. .. outT B Conlract Creation 0 Ether 000557471326
@  (x8b3a6741068d2bb12d. Trangker 13 mins ago 0x81b7el bdf564860... N (Oxc144485d460880abea. . 1 Ether
@  (xe53135c34aa103add Transler 10303167 13 mins ago 0x81b7a08f65bdi564860 N Oxc144486d460880abea. .. 1 Ether ) 0000401841
[ g . “
Etherscan sl -8 &
) Ethereum Ethereum-Wallet Setup: Installation ... — 4

9 Select a location where blodkchain data will be stored

Destination Folder

Browse... |

Space required: 127.2 MB
Space available: 76.2 GB

Cancel | Mullsaft Install System »3.03 < Badk | Install I

p30 Uy S i V-8 S5
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@ Command Prompt - geth

dicrosoft Windows [Version 16.8.19842.985]
(c) Microsoft Corporation. All rights reserved.

Z:\Users\p>geth

INFO [05-25/17:18:09.754] Starting Geth on Ethereun mainnet...

INFO [85-25[17: .758] Bumping default cache on mainnet provided=1624 updated=4896

[NFO [05-25|17: .764] Maximum peer count ETHe50 LES=@ totals56

ARN [05-25|17: .771] Sanitizing cache to Go's GC limits provided=4896 updated=2694

INFO [@5-25(17: .794] Set global gas cap cap=25,800,080

INFO [05-25|17: .889] Allocated trie memory caches clean=484,00MiB dirty=673.00MiB

INFO [@5-25]17: .825] Allocated cache and file handles database=C:\Users\p\AppData\Local\Ethereum\geth\chaindata cache=1.31GiB handles=8132
INFO [05-25[17: .116] Opened ancient database database=C:\Users\p\AppData\Local\Ethereun\geth\chaindata\ancient readonly=false
[NFO [85-25[17:18:11.478] Initialised chain configuration config="{ChainID: 1 Homestead: 115668 DAO: 1928@@ DAOSupport: true EIP158: 2463808

: 7280000 Istanbul: 9869608, Muir Glacier: 9260008, Berlin: 12244800, YOLO v3: <nil>, Engine: ethash}"

[NFO [85-25(17:18:11.528] Disk storage enabled for ethash caches dir=C:\Users\p\AppData\Local\Ethereum\geth\ethash count=3

INFO [@5-25(17:18:11.525] Disk storage enabled for ethash DAGs dir=C:\Users\p\AppData\Local\Ethash count=2

INFO [05-25|17: .541] Initialising Ethereum protocol network=1 dbversion=8

INFO [@5-25]17: .861] Loaded most recent local header number=1,827,244 hash=07fdd6..7dcded td=34,835,961,766,293,196,864 age=dy1imo2w
INFO [05-25[17: .867] Loaded most recent local full block number=@ hash=d4e567..cb8fa3 td=17,179,869,184 age=52y1mo3w
INFO [85-25[17: .872] Loaded most recent local fast block number=1,823,735 hash=729be7. .82dalc td=33,829,036,146,180,720,146 age=4y1lmo2w
INFO [05-25]17: .986] Loaded last fast-sync pivot marker number=12,503,497

INFO [@5-25(17: .841] Upgrading chain index type=bloombits percentage=3@

INFO [05-25[17: .842] Loaded local transaction journal transactions=@ dropped=@

INFO [05-25|17: .857] Regenerated local transaction journal  transactions=0 accounts=8

INFO [@5-25]17: .103] Allocated fast sync bloom size=1.31Gi8

[85-25[17: .167] Unclean shutdown detected booted=2021-85-11718:28:06+843@ age=2uEhSém

85-25(17:18:12.172] Unclean shutdoun detected booted=2021-85-25T17:15:88+043@ age=3mds

05-25(17:18:12.176] Starting peer-to-peer node instance=Geth/v1.10,3-stable-991384a7/windows -and64/go1.16.3

.433] New local node record seq=7 id-16631aeb24251218 1p=127.6.8.1 udp=38303 tcp=36303

.445] Started P2P networking self=enode://368926fbBb4fac6cd206ddefbB2Bbef 3926788990 6e81b3cfd247541ba20776fed33e93
.446] 1PC endpoint opened url=\\.\pipe\geth.ipc

.398] Mapped netuork port proto=tep extport=30303 intport=3@303 interface="UPNP IGDv1-IP1"

.869] Mapped network port proto=udp extport=3@383 intport=3@3@3 interface="UPNP IGDv1-IP1"

[

INFO [

INFO [85-25[17:
INFO [85-25[17:
INFO [05-25]17:
INFO [05-25]17:
INFO [85-25[17:

INFO [85-25[17: .813] New local node record seq=8 id=16631aeh24251218 ip=108.67.28.73 udp=38383 tcp=30363
INFO [05-25(17: .111] Initializing state bloom items=1,035,498 errorrate=0,000 elapsed=8,004s

INFO [@5-25(17: .248] Upgrading chain index type=bloombits percentage=34

INFO [05-25]17: .873] Looking for peers peercounts8 trieds1l statics@

INFO [05-25|17: .115] Initializing state bloom items=1,413,503 errorrate=0.008 elapsed=16.008s

INFO [05-25]17: .408] Upgrading chain index type=bloombits percentage=39

INFO [05-25[17: .936] Block synchronisation started

AARN [05-25[17: .837] Synchronisation failed, retrying err="peer is unknown or unhealthy"

INFO [05-25|17:18:33.853] Looking for peers peercount=0 tried=20 static=0

uLaJﬁ L g, geth 6';’." AA-¢ Jg..i

QK.A a b Chaindata LCAM‘ ol e3ls Ql..;..v V4-¢ J.{J PL S )j.bul.«.a‘—ﬁ

&S o (6,8 0L edd wal Geth oS Lad 5 5 5y

TNFD [@5-2517:18:09.794] Set global ges cap (ap=25, 900,060

TIFO [€5-25(17:18:09.809] Allocated trie nenory caches clean=494. 0QUR dirty=673. 8018

RO [05-25]17:18:09.825) Allocated cache and file hencles database=C: \Users\p\AppData\Local \Ethereun\gathichaindata cache=1,316:8 handles=8192
RO [05-25)17:18:11.116] Opened ancient database database=C: \Users\p\AppData\Local\Fthereun\geth\chaindata\ancient rezdonly=false

I 1605 17115:11.4781 Initialised chaln conflguration cont1g="{ChainD: 1 Homestead: 115 Uppor

mnsnxxa = o Amsanan w ! oan axmnana m anasiaan umia A TR

5580 S b 23t O 3 Chaindata 14—t S

Genesis.json :#—§ Cuwd

"config": {
"chainId": 19763,
"homesteadBlock": 0O,
"eipl50Block": O,
"eipl55Block": O,
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"eipl58Block": 0O,
"byzantiumBlock": O,

"ethash":
br

{}

"nonce": "Oxdeadbeefdeadbeef",
"timestamp": "0x0",

"extraData":

"0x00000000000000000000000000
00000000000000000000000000000
0ooo000000™,

"gasLimit": "0x80000000",

"difficulty":
"mixHash":

"coinbase":

"alloc": {

"0x20000",

"0x00000000000000000000000000
00000000000000000000000000000
0ooo000000™,

"0x00000000000000000000000000
0000000000000CO",

"71562b71999873db5b286df957af199%9ec94617£7": {
"balance": "Oxfffffffffffffffffffffffffe"

}
by

"number": "0x0",
"gasUsed": "0x0",

"parentHash":

Ci\lsers\ppgeth -datadir=,/chaindata
THFO.[85-26[14:59:27. 048] Starting Geth on Ethereun wainmet..
RO [85-26|14:59:27.070] Bunping default cache on nainnet
THFO. [85-26[14:59:27.081] Maxinum peer count

4R [05-26|14:59:27.138] Sanitizing cache to 6o's GC Linits
PO [05-26/14:59:27.157) Set glabal gas cap

THFD [85-26[14:59:27.164] Allocated trie menory Caches

"0x00000000000000000000000000
00000000000000000000000000000
000000000"

orovided=1824 updsted=08%6
EThe50 LES=B total=5h
nrovided=4096 updated=2694
£ap-=15, 006, be0

Cleans404. BOMIB dirty=673.00M18

R [85-26[14:59:27.201] Using deprecated resource file C:\Users\p\chaindatalchaindata, please move this file to the 'geth’ subdirectory of datadir,

THFO [85-26[14:59:27.242] Allocated cachie and file handles
THFQ.[85-26(14:59:27.577] Opened ancient database
THFD.[85-26[14:59:27.640] Niiting default main-net genests block
THFO.[85-06]14:59:27.81] Persisted trie fron nenory database

database=C; \Users\p\chaindata\chaindata cache=1, 31618 handles=8192
database=C: \Users\p\chaindata\chaindatalancient readonly=false

nodes=11356 size=1 18R tine=4].5380ns pcnodes=B pesize=A. 0B grtine=fs Livenodessl Livesize=f. 0o

lIF0 [85-26|11:50:27.833] Initialised chain configuration

lIF) [05-2614:59:27.841] Disk storage enabled for ethach caches

corfig="{ChainI0: 1 Homestead: 1156868 D40: 1326688 DAOSupport: true EIPISB: 2463080 EIPISS: 2675068 EIPISS

7280000 Istanbul: 9069908, Muir Glacier: 9206000, Berlin: 11244088, YOLO v3: <nily, Engine: ethash)’

dir=C:\Users\p\chaindatalgeth\ethash count=3

[FD [5-I6]1L:59:17.845] Disk storage enabled for etfash Ddgs
THFQ [85-26[14:59:27.847] Initielising Ethereun protocol
THFO [85-26[14:59:27.850] Loaded most recent local header

dir=C:Wsers\p\AppDatalLocal \Ethash count=]
netuiork=l doversion=(nils
nunber=9 hash=ddes6y. . coBfa3 td=17,179,868, 184 aze=52ylmodu

ot Sh K g e SVt S
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Ethereum node needs to sync, please wait...

Downloading block 506,800 of 5,784,692,
Downloading chain structure 610,289 of 62
=B

LAUNCH APPLICATION

Mist g4 M-t JS

© Ethereum Wates - o x
Ethereum Wallet File Edit View Develop Window Help
£ @ = | 95208687 blocks lelt | &% BALANCE
WALLETS SEND - CONTRACTS 0.00 erner

Accounts Overview

YOU HAVE NO ACCOUNTS YE
+ ADD ACCOUNT You need to create at least one account with a strong
password.
NO TRANSACTIONS YET

wali (3llely XYt S

Make sure you backup your keyfiles AND password!

You can find your keyfiles folder using the main menu -> Accounts -> Backup -> Accounts. Keep a
copy of the “keystore” folder where you can't lose it!

SIS sl oL $AS00 Sl Jorl) s VY-8 S5



49 | ke gn slasls,l 3 il eolgr Juad

Microsoft Azure

v + Newdashboard & Editdashboard @ Share /" Fullscreen [P Clone B Delete

All resources
Dashboa ALL SUBSCRIPTIONS

Quickstart tutorials

All resour

g Windows Virtual Machines [2

Provision Windows Server, SQL Server, SharePoint VMs
Resource | jups

No resources to display

App Services

Try changing your filters if you don't see what you're looking for. Linux Virtual Machines =
e a

- Provision Ubuntu, Red Hat, CentOS, SUSE, Core0S VMs
Function Apps

SQL databases "= App Service 7

-
‘é Create Web Apps using NET, Java, Node js, Python, PHP
F Azure Cosmos DB

Virtual machines

< §> Functions 5

B y Process events with a serverless code architecture
Load balancers
Storage accounts <= 5| Database 2
!’ Service Health & Marketplace
Managed relational SQL Database as a Service

> Virtual networks

@ Azure Active Directorv

More services 1

Azure Jb; Yi-t
.,\.:,5 JJ“) b rﬁjﬂ gaj?w}.,ws /L}S}L 6oﬂ>=.:) chw S o )‘j—’ )J.\
S SIS "Create” (g5 e kS Ol | ethereum consortium

crosoft Azure New > Marketplace > Everything

Everything

New Y Filter

Dashboard

[ £ ethereum consortium blockehain| x
All resources

Results.
Resource groups

NAME PUBLISHER CATEGORY
App Services

Ethereum Consortium Blockchain Microsoft Compute
Function Apps

[£O] Ethereum Consortium Leader Microsoft Compute
Plp— a8 i

D] Ethereum C¢ rtium Member i

T m Consortium Mem Microsoft Compute

Virtual machines

Load balancers

Storage accounts

Virtual networks

rﬁjj\ r}:.,._/,mSYO—i Jg.::
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Microsoft Azure New > Marketplace > Everything » Ethereum Consortium Blockchain

- Dashboard
s All resources
@ Resource groups
@ 2pp Services
(’) Function Apps
SQL databases
W Azure Cosmos DB
M Virtual machines
. Load balancers
- Storage accounts
€2 Virtual networks

@ Azure Active Directory

More services ]

Microsoft Azure <«

Dashboard
All resources
Resource groups
App Services
Function Apps
SQL databases
Azure Cosmos DB
Virtual machines
Load balancers
Storage accounts

Virtual networks

@ Azure Active Directory

More services —

‘We are excited to support Blockchain on Microsoft Azure with a set of solution templates that
deploy and configure your choice of blackchain netwark with minimal Azure and blockchain
knowledge

With a handful of user inputs and a simple single-click deplayment through the Azure portal, you
can provision a fully configured blockchain network topology in minutes, using Microsoft Azure
compute, networking, and storage services across the globe. Rather than spending hours building
out and configuring the infrastructure, we have automated these time-consuming pieces to allow
you to focus on building out your scenarios and applications. You are only charged for the
underlying infrastructure resources consumed, such as compute, storage, and networking. There
are no incremental charges for the solution itself.

This solution deploys an Ethereum simulated multi-member netwark, consisting of a set of load-
balanced transaction nodes with which an application or user can interact to submit transactions
and a set of mining nodes to record transactions. It can take between 5-20 minutes to provision,
depending on the size of the network. Once complete, through the administrator web page, you
«can configure additional Ethereum accounts to get started with smart contract, and eventually
application, development. The URL for the administrator web page is the first output of the
deployment.

M A MM Mmem s

Select a deployment model @

| Resource Manager v

i Jde b Y-t S

Number of load balanced transaction nodes
(]

Ethereum Consortium Blockchain > Create Ethereum Consortium Blockchain >  Network Size and Performa
Create Ethereurn Consortium BL.. X Network Size and Performa... B X
Number of consortium members @
1 Basics o [z ~]
Done
Mining Nodes
Number of mining nodes per member @
2 Network size and performance
Define the number and size and... [ >
Mining node storage performance @
3 hereum sevting: [Standard [ premium |
Configure the Ethersum nodes S O SR TSR &
| Locally-redundant storage (LRS) ~ |
4 Summany
Ethereum Consortium Blockchain * Mining node virtual machine size >
2x Standard D1 v2
5 Buy > Transaction Nodes

1 ~

rage performance @

Transaction node storage replication @

Locally-redundant storage (LRS)

~ |

* Transaction node virtual machin.

1x Standard D1 v2

>
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Microsoft Azure <« Ethereum Consortium Blockchain > Create Ethereum Consortium Blockchain > Ethereum Settings

Create Ethereum Consortium Bl... X Ethereum Settings | x

* Network ID @
[ 1010101d

Basics v
Done

—

Dashboard

Advanced: Custom Genesis Block @
All resources

2 Network size and performance s
Resource groups Done * Ethereum account password @
App Services
3 Ethereum Settings = * Confirm password
Function Apps Configure the Ethereum nodes | [ —— ‘
SQOL databases * Ethereum private key passphrase @
4 Surmmary [ aesescesenss |

Azure Cosmos DB Ethereum Consortium Blockchain

* Confirm passphrase

Virtual machines | ssssssssssss ‘

5 Buy >

Load balancers
Storage accounts

Virtual networks

Azure Active Directory “

More services 1

a‘j\))..\f 9 AS..& 64.«1»& u\:r.'d‘ YA-E J§..;

Microsoft Azure MNew > Ethereum Consortium Blockchain > Create Fthereum Consortium Blockchain > Summary

Create Ethereum Consortium Bl.. X Summary

New ‘ @ vlidation passed

Basics
Dashboard 1 Done % Bosics
Subscription Free Trial
Resource group nethereum
All resources Location East US
2 Network size and performance s
R il Resource prefix neth
lesource groups ne
VM user name gethadmin
, Password PrITT—.
App Services
3 Ethereum Settings o Network Size and Performance
fi Number of consortium members 2

Function Apps
Number of mining nodes per... 1
Tl Mining node storage performa... Standard
Mining node storage replication Locally-redundant storage (LRS)

4 SLHRA > Mining node virtual machine s... Standard D1v2
Ethereum Consortium Blockchain S P

Transaction node storage perf... Standard

F Azure Cosmos DB

Virtual machines Transaction node storage repli... Locally-redundant storage (LRS)
5 Buy S Transaction node virtual machi... Standard D1 v2
dreti) B Ethereum Settings
Network 1D 10101010
Storage accounts Advanced: Custom Genesis Blo... No
Ethereum account password  *retereen
Virtual networks Ethereum private key passphrase **++++=+ssss

Azure Active Directory

[ o [————

Sk oy Dlasiie YA-t (S

Meore services -
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Microsoft Azure New > Ethereum Consortium Blockchain > Create Ethereum Consortium Blockchain » Create UY > [ @Gl

Create Ethereum Consortium BL.. X Create = 4

1o your Azure subscription

1 Basics v Prices for Marketplace offerings are set forth here, and the legal terms associated with any
B Dashboard Done Marketplace offering may be found in the Azure portal; both are subject to change at any time
prior to deployment
B Al resources Neither subscription crediits nor manetary commitment funds may be used to purchase non-
2 Network size and performance Microsoft offerings. These purchases are billed separately. If any Microsoft products are included
@) Resource groups Done in a Marketplace offering (e.g., Windows Server or SQL Server), such products are licensed by
Microsoft and not by any third party.
@ rpp Services Template deployment is intended for advanced users only. If you are uncertain which actions
3 Ethereun Settings v will be performed by this template, which resources or offerings will be deployed, or what prices or
& Function Apps Done legal terms pertain to those resources ar offerings, do not deplay this template,
B soldstabases Terms of use
St
4 i v By clicking "Create", | (2) agree to the legal terms and privacy stateren(s) provided above as well

.
& Azure Cosmos DB Btheteum Conso/tium Bockchaln s the legal terms and privacy statement() associated with each Marketplace offering that will be

deployed using this template, f any; (b authorize Microsoft to charge or bill my current payment
BB Virtual machines methodfor the fees associatec with my use of the offeing(s),including appiicable taxes, with the
o same biling frequency as my Azure subscription, ntil  discantinue use of the ofering(s; (c) agree
5 4 > that Microsaft may share my contact information and transaction detaiks with any third-party
sellers of the offeringls}; and () give Microsoft permission to share my contact information so that
the provider of the template can cortact me regarding this product and related products.
[ — Microsoft n for any actions p by third-party templates and does
not provide rights for third-party products or sewices. See the Azure Marketplace Terms for
additonal terms

. Load balancers

Virtual networks

@ 1aure Active Directory m

More services =

Azure 5l sslizl Ll Feof (S

Microsoft Azure

All resources
Dashboard ALL SUBSCRIPTIONS
® Refresh - .
Al resources L Launch an app of your choice
e et on Azure in a few quick steps

L AR

Resource groups @ rethrikoystrxnsg Network security gro

App Senvices nethxrkkoyst-LB Load balancer

) B3 rethurkioyst-to Virtual machine
Gl Az Quickstart tutorials
B3 sbdv7sq7jactemno Storage account

SQL databases

B sbavrsariacicn Storage account
‘Windows Virtual Machines [2

Azure Cosmas DB 60yteieShegkp6gagntpril st nt
= g o accou! Provision Windows Server, SQL Server, SharePoint VMs

Virtual machines

B2 adhara-testnett Virtual machine Linusx Virtual Machines 2

Provision Ubuntu, Red Hat, CentOS, SUSE, CoreOS VMs.

B accesszcaresasy Storage account

Load balancers
B adnara-testnetis7s Network interface

[ ]
&»
E ]
-
L
L
=

Storage accounts B adhara-testnetiip Public 1P address

App Service &2
Create Web Apps using NET, Java, Nodejs, Python, PHP

¥

Virtual networks B3 adhara-testnetz Virtual machine

B adhara-testnetazan Network interface

Azure Active Directory

Functions &
Monitor See more.. | Process events with a serverless code architecture

Advisor
L sen s QL D: &
Service Health & Marketplace SCLiDatabach

Security Center Managed relational SQL Database as a Service

Cost Managerment + Billing

Help + support

Mare services »

Network Security Group <l ¥¥-¢ |2
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i Z L 2 %) | elblanchemainfc.
Microsoft Azure  nethekiopsiiXhsg 4 EREREECIREASTS . .
el 1 X
+ b P St e T ovee
2 sz Reu g Sertyns
L L 2 o ko, cabnnd
o
e it
B tresoues . Il 1 e, Dretverkintertaes
b -
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Current Network Ropsten Test

Ropsten
Teost Net

-

MNetwork

Mew RPC URL

Current Conversion uUpdated Thu Jun 21
2018 07:12:21 GMT+0530 (Iindia Standard
USD - United States Dollar -

Time)

State logs contain your public account
addresses and sent transactions.

Download State Logs

Reveal Seed Words
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®
ll

SETTINGS

]

Resetting is for developer use only. Read more.

URL Yo-¢ |
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HTML/JS s RPC .
Front End Web3.js [ Blockchain
User
Web3.js V-0 &

root@blockchain-HuronRiver-Platform: /test# mkdir Register
root@blockchain-HuronRiver-Platform: /test# cd Register
root@blockchain-HuronRiver-Platform: /test/Register# npm init -y
Wrote to /test/Register/package.json:

{

"name": "register",
"version”: "1.0.0",
"description": ""
"main": "index.js",
"scripts": {
"test": "echo \"Error: no test specified\" && exit 1"
}‘
"keywords": [],
"author": "",
"license": "ISC"

Express - :¥-0 &

root@blockchain-HuronRiver-Platform: /test/Register# npm install express --save
added 50 packages, and audited 51 packages in 13s

found @ vulnerabilities

Web3.js wwas ¥-0 |2



npm
npm
npm |
npm
npm
npm

L o sl 5 il S sk 502 | S8

root@blockchain-HuronRiver-Platform: /test/Register# npm install web3 --save
mkdirp-promise@5.0.1: This package is broken and no longer maintained. 'ml
har-validator@5s.1.5: this library is no longer supported
ethereumjs-tx@2.1.2: New package name format for new versions: @ethereumj:
request@2.88.2: request has been deprecated, see https://github.com/reque:
multicodec@.5.7: stable api reached

ethereumjs-common@1.5.2: New package name format for new versions: @ether¢

added 310 packages, and audited 361 packages in 308s

51 packages are looking for funding
run ‘npm fund® for details

21 high severity vulnerabilities

To address issues that do not require attention, run:

npm audit fix

Some issues need review, and may require choosing

a different dependency.

Run “npm audit’ for details.

A4S o~ 2 | package json b :t-0 S

@ EXPLORER

~ RSK

p ~ Register

> node_modules

< index.html
Z—° 15 indexjs

{} package-lock json
&> | packagejson
)

Js serverjs

¢ B

Y O B @

1} package json 1 X ® vO--

Register > {} packagejson > ...
. . of

"name": "Register,

"scripts”: {
"test": "echo \"Error: no test specified\" && exit 1"

as. "devDependencies": {},
16 "description®: ""

> QUTLINE

& @

> NODE

Laed g (Sialy s i0-0 S

Register.sol Solidity sls,l V=0 Cuud

pragma solidity 70.4.18;
contract StudentDetails {
string fName;
string 1lName;
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string dob;

function setStudentDetails(string fName, string 1Name,
string dob) public ({

fName = fName;
IName = 1Name;
dob = dob;

}
function getStudentDetails () public constant returns
(string, string, string) {
return (fName, 1Name, dob);

}

index.html :Y-0 Cﬂmé

<!DOCTYPE html>
<html >
<head>

<title>Register information at Blockchain</title>

<link
href='https://maxcdn.bootstrapcdn.com/bootstrap/3.3.7/css/boot
strap.min.css' rel='stylesheet' type='text/css'>

<script src="https://code.jquery.com/jquery-
3.1.1.slim.min.js"></script>

<script
src="./node modules/web3/dist/web3.min.js"></script>
<script src="./index.js"></script>
</head>

<body class="container">

<hl class="page-header">Register information at Blockchain
- RSK network</hl>

<div class="row">
<div>
<h3 class="sub-header">Set information</h3>
<form class="form-inline" role="form">
<div class="form-group">
<table>
<tr>

<td><label for="newInfo">Info:</label> </td>
<td>
<input class="form-control" id="newInfo">
</td>
</tr>
</table>
</div>
<a href="#" onclick="registerSetInfo ()" class="btn
btn-primary">Set</a>
</form>
</div>
</div>
<div class="row">



b p sbaissskd 5 ol S sk o0 | 60

<div>
<h3 class="sub-header">Get last information saved</h3>
<form class="form-inline" role="form">
<a href="#" onclick="registerGetInfo ()" class="btn
btn-primary">Get</a>
<div class="form-group">

<table>
<tr>
<td>Info:</td>
<td>
<label id="lastInfo">
</td>
</tr>
</table>
</div>
</form>
</div>
</div>
</body>
</html>

s ey Ol g L s 1) gedit index js ) siws ¢ |3 Lilea index.js JB skl (6l
S (I8 gl Y=o ] s el esls OLES laus
index.Jjs ¥-0 Cudd

// Source code to interact with smart contract

// web3 provider with fallback for old version
window.addEventListener ('load', async () => {
// New web3 provider
if (window.ethereum) {
window.web3 = new Web3 (ethereum) ;
try {
// ask user for permission
await ethereum.enable () ;
// user approved permission
} catch (error) {
// user rejected permission
console.log('user rejected permission');
}
}
// 0l1d web3 provider
else if (window.web3) {
window.web3 = new Web3 (web3.currentProvider);
// no need to ask for permission
}
// No web3 provider
else {
console.log('No web3 provider detected');
}
}) i

console.log (window.web3.currentProvider)
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// contractAddress and abi are setted after contract deploy

var contractAddress = '0xc864D0fefl77A69aFa8E302A1b90e450910A4
c3E"';

var abi = JSON.parse( '[{"constant":true,"inputs":[], "name":"g
etInfo", "outputs": [{"name":"","type":"string"}], "payable":fals
e, "stateMutability":"view", "type":"function"}, {"constant":fals
e, "inputs": [{"name":" info","type":"string"}],"name":"setInfo"
, "outputs":[], "payable":false,"stateMutability":"nonpayable",6"

type":"function"}]"' );

//contract instance
contract = new web3.eth.Contract (abi, contractAddress);

// Accounts
var account;

web3.eth.getAccounts (function(err, accounts) {
if (err != null) {
alert ("Error retrieving accounts.");
return;
}
if (accounts.length == 0) {
alert ("No account found! Make sure the Ethereum client is
configured properly.");
return;
}
account = accounts[0];
console.log ('Account: ' + account);
web3.eth.defaultAccount = account;

b

//Smart contract functions

function registerSetInfo() {
info = $("#newInfo").val();
contract.methods.setInfo (info).send( {from: account}) .then (
function (tx) {

console.log("Transaction: ", tx);
1)
S ("#newInfo") .val('");
}
function registerGetInfo() {
contract.methods.getInfo().call().then( function( info ) {
console.log("info: ", info);

document.getElementById('lastInfo') .innerHTML = info;
});

oS 4 Metamask (sl 5590 55 03,5 Ja aS 3l esliiel b Cand
1335 o Joae RSK Local

RSK Local 4 s J g a8 Jlailif—0 o
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// web3 provider with fallback for old version
window.addEventListener ('load', async () => {
// New web3 provider
if (window.ethereum) {
window.web3 = new Web3 (ethereum) ;
try {
// ask user for permission
awailt ethereum.enable();
// user approved permission
} catch (error) {
// user rejected permission
console.log('user rejected permission');
}

}

// 0ld web3 provider

else 1f (window.web3) {
window.web3 = new Web3 (web3.currentProvider);
// no need to ask for permission

}
// No web3 provider

else {
console.log ('No web3 provider detected');

}
1)

‘) }}5- J‘JJ‘} L}AJJT QT )J 9 OJJS ‘le) )ﬁﬂ indeX.jS JS )J b J‘.{) ja;-
S (IS L

var contractAddress = '0xc864D0fefl77A69aFa8E302A1b90e450910A4
c3E';

(sl o eals OLES V-0 J.i..ijs S abolen 3 slsyl 3 U.UJT 035 Iy sl
55 SRemix S,5,5 ,3Run

~ STUDENTDETAILS AT OXD91..39138 (MEM [ >

setStudentDeta... string _fName, string _IName, stri

getStudentDet...

Low level interactions
CALLDATA

A 5 1y 30351 3 w):iw}iJJ:V—OJS.&



63 | dadga lasls,l 3 ) il ool Joa

3y 23S 563 S sbwlserver.js LB & Register adsy 53 e

S (SIS o

server.js 0-0 Cud

var express = require ('express');
var app = express|();
app.use (express.static( dirname));

app.listen('3300");
console.log ('Running at\nhttp://localhost:3300");

29 8l 2!
JS) S syl Jles 5 55 1) 5 st sl BXpress e gl al s o o 2
(0=A
node server.js
root@blockchain-HuronRiver-Platform: /test/Register# node server.js

Running at
http://localhost:3300

SRR 6\]7-' A=0 Jg.&

S8 aes SUS next (gaaSs ($5y A el Metamask Jy iS oS oKs
(04

MetaMask Mokification

1Tof2

R

http:#localhost:3300

Connect With MetaMask

Select account(s)

MNew Account

- Account 1 (.. fa®l)
e 0.049889 tRBTC

Only connect with sites you trust. Learn more

S
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Jar S & Jlasl (gl (52,8 ColST bl A-0 S0s
(V=0 K35 aos SIS connect (555 Ay (Gamio s

MetaMask MNotification

< Back 2 of2

R

http:localhost:3300

Connect to Accountl
(...Fa=l)

Aldlow this site to:

Wiew the addresses of your permitted
accounts (required)

Only connect with sites you trust. Learn more

Cancel Connect

Jg S © Jlal Voo S

Lo ga 3la,0 3 L felas

@ Register information at Blockeha X +

« C @ localhost3300/# * @ :
Register information at Blockchain - RSK network

Set information

Info: E
Get last information saved
Info:

Get 4S5 G b 5l oledbl (3,8 V-0 S
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@ Register information at Blockeha X +

< C @ localhost:3300/#

Register information at Blockchain - RSK network

Set information

Get last information saved

Info:

Set oz Y0 Jg..:

@ Register information at Blockcha X +

< C' @ localhost:3300/#
Register information at Blockchain - RSK network

Set information

Get last information saved

Info:RSK

getInfo oz 3 Sledbl w, » V-0 IS
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9 Bitcoin

‘ Ethereum
v

O~

c @ R3 Corda

¥ -

Oraclize -1 <&
USDRate.sol N\-1 cud

pragma solidity ~0.4.0;
import "github.com/oraclize/ethereum-api/oraclizeAPI.sol";
contract USDRate is usingOraclize {
uint public price;
event Log USDRate(string text);
function USDRate () {
USDRate ("USDRate Contract created.");
update () ;
}
function getPrice () constant returns (uint) {
return price;

}
Payable function :Y-1 cwdd

function update () payable {
Log ("Oraclize query was sent, waiting for the answer..");
oraclize query ("URL","json(https://min-api.cryptocompare.
com/data/price?fsym=ETH&tsyms=USD) .USD") ;
}

Callback function ¥-1 cwd

function  callback(bytes32 myid, string result) ({
require (msg.sender == oraclize cbAddress());
Log( result);
price = parselnt(_result, 2); // let's save it as $ cents
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USDRate.sol:#-1 Cud

pragma solidity ~0.4.0;
import "github.com/oraclize/ethereum-api/oraclizeAPI.sol";
contract USDRate is usingOraclize ({
uint public price;
event LogUSDRate (string text);
constructor () {
emit LogUSDRate ("USDRate Contract created.");
update () ;
}
function update () payable {
emit LogUSDRate ("Oraclize query was sent, waiting for
the answer..");
oraclize query("URL","json (https://min-api.
cryptocompare.com/data/price?fsym=ETH&tsyms=USD) .USD") ;

}
function  callback(bytes32 myid, string result) {
require (msg.sender == oraclize cbAddress());
emit LogUSDRate( result);
price = parselInt(_result, 2); // let's save it as $
cents
}

function getPrice() constant returns (uint) {
return price;

README.md  DieselPrice.sol X  KrakenPriceTickersol WoelframAlpha.sel  YoutubeViews.scl

Diesel Price Peg

This contract keeps in storage a reference
to the Diesel Price in USD
*/

pragma solidity “0.4.8;
import “github.com/oraclize/ethereum-api/oraclizeAPI.sol";

contract DieselPrice is usingOraclize {
uint public DieselPricelsD;

event newOraclizeQuery(string description);
event newDieselPrice(string price);

function DieselPrice(} {
update(); // first check at contract creation

function _ callback{bytes32 myid, string result) {
if (msg.sender |- oraclize_cbAddress()) throw;
newDieselPrice(result);
DieselPriceUsD = parseInt(result, 2); // let's save it as £ cents
/! do something with the USD Diesel price

}

function update() payable {
Mracllmﬁugry("ﬂracllzg query was sent, standing by for the answer.
oraclize_query("URL", "xml(https://www.fuelecenomy. gwfus!restffuelprlces} fuelPrices.diesel™);

}
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/https://dev.oraclize.it 31 5> Lasls,l 3 ¥=1 S

e X v Q 2 4

r@min

Oraclize s T-1 I

& 4 © O &6 x v Q ? 4

remin

Solidity version: 0.4 24+commit. e67f0147 Emscripten.clang
Change to: ©.4.25-nightly.2018.5.18+commit.4d7b@92c v

O Text Wrap ) Enable Optimization ' Auto Compile

Oraclize 3 JkelS oNLie it IS8

Pythonencrypted queries tools.py -e -p
044992e9473b7d90cab4d2886c7addd14a61109af202£f1c95e218b0c99eb06
0c7134c4ae46345d0383ac996185762£04997d6£d6c393c86e4325c469741e
64eca9 "

sl 0 (6108 ey s 2 andy g

BEIGVzv6fJCcFiYQNZF8ArHnvNMASAWBz8Zwl0YCsy4K/RITNSERHEBWtSEYHt+
uegdD1wtXTkP30sTW+3xR3w/unli3caSO0Rfa+wmIMmNHt4a0S

.3 g eslinul Oraclize (525 o 2 () 2 ;,ujfj Olgeas Ll 5 o o

oraclize query ("URL","AzK149Vj4z65WphbBPiuWQ2PStTINeVp5sS9PSwq
7Z18NsjQy63jJLH765gQu3U/bZPNeEBR/bYZJIYBivwmmREXTGjmKJIk/621ikcO6mIM
QfB5jBVVUOqzzZ/A8ecWR2nOLVOCKkkkFzBYp2sWI1H31GI+SQzWVIq64WdgZsA
"ad4gXgHb6jmLkVEFJOGIOJvrAZh6T51yelL.PSmaslT
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Oraclize (s s> 5y 53 0=\ Comd

oraclize query ("BEIGVzv6fJcFiYQNZF8ArHnvNMASAWBz8Zwl0YCsy4K/RJ
TNSERHfBWtSfYHt+uegdDlwtXTkP30sTW+3xR3w/unli3caSOORfa+wmIMmNHt
4a0S", "BNKdFtmfmazLLR/bfey4mP8
v/R5zCIUK70bcUrF2d6CWUMVKKUOrQqYZNulYfRZsGlp/F96CAQhSGomJCT7o0Jda
3PktwoW5J10ti/y2v4+b5+vN8yLIjltrS7pl1341Jf66AjaxnoFPplwLgE="","
BF5ultd9ugoacDabyfVzoTxPBxGNtmXuGV7AFcO1GLmXkXIK1BcAcelvaTKIbm
aA61XwZCJICSeWDHJO1rHiE11LtR81Ct+1ISttWuvp
J6sPx3Y/QxTajYzxZfQb6nCGkv+8cczX0PrgkKKwOn/E1f9kpQQCXeMglunT
09H2B4HfRs7uul") ;

Oby » o Oracle 55 o p =1 Cond

oraclize query (60, "URL",
"Json (http://api.fixer.io/latest?symbols=USD,GBP) .rates.GBP") ;

IPFS as f1 50
QmHash/bafyHash ° o I

Connected to IPFS
Hosting 20.3 KB of data — Discovered 238 peers

PEER ID 1 La hzRTASZ! EMULG] SXm
AGENT go-ipfs ve.8.0
ul v2.12.2

Help improve this app by sending anonymous usage data. More info No thanks

EXPLORE

BANDWIDTH OVER TIME NETWORK TRAFFIC

@ 1.5 Mbls.

1.1 Mbis.

0.8 Mbls | . - y

0.4Mbls— | 1

5
. MLL;ALM_JL 14 s

SEAAAAAAES ity

152 bis

Outgoing

g:.(..a IPFS slab 3l IS Sobes o1 J&.ﬁ
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& Command Prompt

Microsoft Windows [Version 10.0.19042.985]
(¢) Microsoft Corporation. All rights reserved.

C:\Users\p>ipfs version
ipfs version ©.8.0

C:\Users\p>

o st 3l eslizal b ot (535 2 IPFS s Sl Oliabel 711 K2

00
82 fl:‘

QmHash/bafyHash

4B 7MB
@ FILES  ALLBLOCKS

Name T Pin Status Size

No files in this directory. Click the “Import” button to add some.

No files here yet! Add files to your local IPFS node by clicking the Import button above.

IPFS J3 kb 18,0 v IS

Lo 4 5 o (5 lIS,L IPFS (sliad s bbb et s 5550 Ll bl Lo

S sdalie [y (A=) IS al ol e S sl as e CID
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QmHash/bafyHash ) Browse o 0 0

@ FiLEs  ALBLOCKs (s

Name Pin Status Size
D ethereum for de\:lopors.pdf . i
EXPLORE
Imported 1 item v X
D ethereum for developers.pdf | 6578 @

el 0 0313 olat| CID G 0f 4 S IPFS s el (5,10850 Lb A1 S

Al anils s s 355 CID @ Ll e JU (555 2 cnly SUSTLLY
S s e g s e IPFS 3 bbb S Al adls axyp

S o 3 Lk Ll s 5 st e S 7
e A% R

Name + Pin Status size

% Share link

[-] CopyCID

D ethereum for developers.pdf Fiia

FILES

'ﬁtﬁ & Inspect
EXPLORE > Set pinning [N
2. Download
7 Rename

T Remove

©

SETTINGS

IPFS 5 CID 4 (s w3 41 JS05
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‘QmHash/bafyHash

Peers: #1-10 @10-100 @100+

LOCATION LATENCY « PEER ID CONNECTION OPEN STREAMS

&

IPFS 3 s peer Jlasl e ) =1 IS5

IPFS &5 cwal
https://github.com/ipfs/ipfs-companion . sl 4 luxl &350 cwai gl . )

N1 IK8) aes bl | 06k s 5 50 web browser (g4 531, Y

@ Firefox | Firefox for Android € Chrome | @ Brave | (o] Opera | € Edge

& cerTHe

Available in the
~ ADD-ON e Chrome Web Store

AMO users 3k Chrome Web Store users - 50k

IPFS <53 e W=7 K
A4S obwsl | add chrome a5V Y- (K 5las Y

Home > Extensions > IPFS Companion

@ s companion
Offered by: IPFS Shipyard

¥ Jrdr k33 Developer Tools | & 50,000+ users

Overview Privacy practices Reviews Support Related

chrome-« IPFS <33l o2 =10 V-1 K
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el 0 DLl s oy S gt 4 IPFS (sai5 53l 055118

aQa & o~ =M » O

Extensions

Neo access needed

These extensions don't need to see and change

information on this site.

¢ o NP0

IDM Integration Module

IPFS Companion

MetaMask

SetupVPN - Lifetime Free VPN

Manage extensions

x

- #u 4# &

IPFS %33 :\7-1 J.<.;

Microsoft Windows [Version 10.0.19042.985]

(c) Microsoft Corporation.

C:\Users\p>ipfs wversion
ipfs wversion ©.8.0

C:\Users\p>ipfs commands

ipfs
ipfs
ipfs
ipfs
ipfs
ipfs
ipfs
ipfs
ipfs
ipfs
ipfs
ipfs
ipfs
ipfs
ipfs
ipfs
ipfs
ipfs
ipfs
ipfs
ipfs

add
bitswap
bitswap
bitswap
bitswap
bitswap
block

ledger
reprovide
stat
wantlist

block get
block put

block rm

block stat

bootstrap

bootstrap add
bootstrap add default
bootstrap 1list
bootstrap rm
bootstrap rm all

cat
cid

cid base32

IPFS <l s V410 J.<.;

All rights reserved.

IPFS &l s AN Cnd
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ipfs

ipfs add

ipfs bitswap

ipfs bitswap ledger
ipfs bitswap reprovide
ipfs bitswap stat
ipfs bitswap wantlist
ipfs block

ipfs block get

ipfs block put

ipfs block rm

ipfs block stat

ipfs bootstrap

ipfs bootstrap add
ipfs bootstrap add default
ipfs bootstrap list
ipfs bootstrap rm
ipfs bootstrap rm all
ipfs cat

ipfs cid

ipfs cid base32

ipfs cid bases

ipfs cid codecs

ipfs cid format

ipfs cid hashes

ipfs commands

ipfs config

ipfs config edit

ipfs config profile
ipfs config profile apply
ipfs config replace
ipfs config show

ipfs daemon

ipfs dag

ipfs dag export

ipfs dag get

ipfs dag import

ipfs dag put

ipfs dag resolve

ipfs dag stat

ipfs dht

ipfs dht findpeer
ipfs dht findprovs
ipfs dht get

ipfs dht provide

ipfs dht put

ipfs dht query

ipfs diag

ipfs diag cmds
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C:\Users\p>ipfs help
USAGE
ipfs - Global p2p merkle-dag filesystem.

SYNOPSIS
ipfs [--config=<config> | -c] [--debug | -D] [--help] [-h] [--api=<api>] [--offline] [--cid-base=<base>] [--upgrade-cidv®-in-output]
OPTIONS
-c, --config string - Path to the configuration file to use.
-D, --debug bool - Operate in debug mode.
help bool - Show the full command help text.
-h bool - Show a short version of the command help text.
-L, --local bool - Run the command locally, instead of using the daemon. DEPRECATED: use --offline.
--offline bool - Run the command offline.
--api string - Use a specific API instance (defaults to /ip4/127.8.0.1/tcp/5e01).
--cid-base string - Multibase encoding used for version 1 CIDs in output.
--upgrade-cidv@-in-output bool - Upgrade version @ to version 1 CIDs in output.
--enc, --encoding string - The encoding type the output should be encoded with (json, xml, or text). Default: text.
--stream-channels bool - Stream channel output.
- -timeout string - Set a global timeout on the command.
SUBCOMMANDS
BASIC COMMANDS
init Initialize ipfs local configuration
add <path> Add a file to IPFS
cat <ref> Show IPFS object data
get <ref> Download IPFS objects
1s <ref> List links from an object
refs <ref> List hashes of links from an object
DATA STRUCTURE COMMANDS
block Interact with raw blocks in the datastore b
object Interact with raw dag nodes
files Interact with objects as if they were a unix filesystem
dag Interact with IPLD documents (experimental

IPFS el Vo1 J.{.A

ipfs slaaly =5 2 A-1 o

C:\Users\p>ipfs help

USAGE

ipfs - Global p2p merkle-dag filesystem.
SYNOPSIS

ipfs [--config=<config> | -c] [--debug | -D] [--help] [-h] [--
api=<api>] [--offline] [--cid-base=<base>] [--upgrade-cidvO-in-output]
[-—encoding=<encoding> | --enc] [--timeout=<timeout>] <command> ...
OPTIONS

-c, --config string - Path to the configuration file
to use.

-D, --debug bool - Operate in debug mode.

--help bool - Show the full command help text.

-h bool - Show a short version of the
command help text.

-L, --local bool - Run the command locally, instead
of using the daemon. DEPRECATED: use --offline.

--offline bool - Run the command offline.

--api string - Use a specific API instance
(defaults to /ip4/127.0.0.1/tcp/5001) .

--cid-base string - Multibase encoding used for
version 1 CIDs in output.

--upgrade-cidvO-in-output bool - Upgrade version 0 to version 1
CIDs in output.

--enc, --encoding string - The encoding type the output
should be encoded with (json, xml, or text). Default: text.

--stream-channels bool - Stream channel output.

--timeout string - Set a global timeout on the

command.
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SUBCOMMANDS
BASIC COMMANDS

init Initialize ipfs local configuration
add <path> Add a file to IPFS
cat <ref> Show IPFS object data
get <ref> Download IPFS objects
1ls <ref> List links from an object
refs <ref> List hashes of links from an object

DATA STRUCTURE COMMANDS

block Interact with raw blocks in the datastore

object Interact with raw dag nodes

files Interact with objects as if they were a unix
filesystem

dag Interact with IPLD documents (experimental)

ADVANCED COMMANDS

daemon Start a long-running daemon process
mount Mount an IPFS read-only mount point
resolve Resolve any type of name

name Publish and resolve IPNS names

key Create and list IPNS name keypairs
dns Resolve DNS links

pin Pin objects to local storage

repo Manipulate the IPFS repository
stats Various operational stats

2P Libp2p stream mounting

filestore Manage the filestore (experimental)

NETWORK COMMANDS

id Show info about IPFS peers

bootstrap Add or remove bootstrap peers

swarm Manage connections to the p2p network
dht Query the DHT for values or peers
ping Measure the latency of a connection
diag Print diagnostics

TOOL COMMANDS

config Manage configuration

version Show ipfs version information

update Download and apply go-ipfs updates
commands List all available commands

cid Convert and discover properties of CIDs
log Manage and show logs of running daemon

Use 'ipfs <command> --help' to learn more about each command.
ipfs uses a repository in the local file system. By default, the
repo is
located at ~/.ipfs. To change the repo location, set the $IPFS PATH
environment variable:
export IPFS PATH=/path/to/ipfsrepo
EXIT STATUS

The CLI will exit with one of the following values:

0 Successful execution.
1 Failed executions.

For more information about each command, use:
'ipfs <subcmd> --help'
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S bt SaS 4 IPFS 4l >

Devjani@DESKTOP-UHTAGE3 MI e /fF/ethereum/ipfs-example/ethereum-ipfs (master)
$ export IPFS_PATH=.1ipfs

Devijani@DESKTOP-UHTAGE3 MINGWG4 /f/ethereum/ipfs-example/ethereum-ipfs (master)
$ echo $IPFS_PATH

.ipfs

Devijani@DESKTOP-UHTAGE3 MINGW /f/ethereum/ipfs-example/ethereum-ipfs (master)

$ ipfs init

initializing IPFS node at .ipfs

generating 2048-bit RSA keypair...done

peer identity: QmPGx16WCXGWp2bTgusV5xsDgRN83XoHfbNIM7Zq3eCBYv
to get started, enter:

ipfs cat /ipfs/QmS4ustL54uoBFzR9455qaxZwuMiUhyvMcX9Ba8nUH4uVv/readme

Devijani@DESKTOP-UHTABE3 MINGwE4 /f/ethereum/ipfs-example/ethereum-ipfs (master)
$ ipfs config --json API.HTTPHeaders.Access-Control-Allow-Origin "["*"]"

Devijani@DESKTOP-UHTABE3 MINGwEd /f/ethereum/ipfs-example/ethereum-ipfs (master)
$ ipfs config --json Gateway.HTTPHeaders.Access-Control-Allow-Origin "["*"]"

IPFS <l s V-1 J.(.&

IPFS cat  giws 1V o= condd

$ ipfs init

initializing IPFS node at .ipfs
generating 2048-bit RSA keypair...done
peer identity:0mPGx1l6WcXGWp2bTgusV5xsDgRN83XoHfbN1IM7Zg3eCBYv
to get started, enter:

ipfs cat /ipfs/
QmS4ustL54uo8FzR9455gaxZwuMiUhyvMcX9Ba8nUH4uvVv/ readme

S a1 0T o)lss S1spi |l JLiG s b stws ol 45 L ails ax o
s Shzal iy Shsmes S eslad Lol Lid 0g81 s dales s
Ster 4 U 355 e Jld CORS .S Jlé IPFS (0 S 55 1, (CORS)’CELE:»

2 gdoels oll sl g 5o
ipfs config --jsonAPI.HTTPHeaders.Access-Control-Allow-
Origin v[n*n]v

ipfs config --jsonGateway.HTTPHeaders.Access-Control-
Allow-Origin '["*"]'

e oS glasls 5l ol S Gaals 3l Oy dmin SO s (e b Jlis Ol yeas)

' Cross-origin resource sharing



79 | Oraclize 5 IPFS &yt s sl p 1 Jud

sbas ST W5 e o a5 5 5d Conl i3 (el ol &1 0T 1 Ul
Slp O0gSldas s s 3 1) S g iframes (oo Sl style sheets ¢ il
oslinal S5 Joloptonw 51 SH A8 1l 1y 5 s5mes Ailg oo s sl

(.,\Q,S ‘J;_—\ bash cJl~ SERE Lﬂ‘ ‘.).,:JSL;«:

ipfs daemon

spdale Wl el o S

ipfs daemon jsgws =5 V=1 cd

$ ipfs daemon

Initializing daemon...

Swarm listening on /ip4/10.0.75.1/tcp/4001

Swarm listening on /ip4/127.0.0.1/tcp/4001

Swarm listening on /ip4/169.254.164.245/tcp/4001
Swarm listening on /ip4/169.254.170.245/tcp/4001
Swarm listening on /ip4/169.254.189.121/tcp/4001
Swarm listening on /ip4/169.254.230.188/tcp/4001
Swarm listening on /ip4/172.18.160.1/tcp/4001
Swarm listening on /ip4/192.168.1.6/tcp/4001
Swarm listening on /ip4/192.168.51.129/tcp/4001
Swarm listening on /ip6/:1/tcp/4001

Swarm listening on /p2p-circuit/ipfs/
OmPGx16WcXGWp2bTgusV5xsDgRn83XoHfbN1IM7Zg3eCBYv
Swarm announcing /ip4/10.0.75.1/tcp/4001

Swarm announcing /ip4/127.0.0.1/tcp/4001

Swarm announcing /ip4/169.254.164.245/tcp/4001
Swarm announcing /ip4/169.254.170.245/tcp/4001
Swarm announcing /ip4/169.254.189.121/tcp/4001
Swarm announcing /ip4/169.254.230.188/tcp/4001
Swarm announcing /ip4/172.18.160.1/tcp/4001
Swarm announcing /ip4/192.168.1.6/tcp/4001

Swarm announcing /ip4/192.168.51.129/tcp/4001
Swarm announcing /ip6/:1/tcp/4001

API server listening on /ip4/127.0.0.1/tcp/5001

Gateway (readonly) server listening on /ip4/127.0.0.1/tcp/8()80
Daemon is ready

35LT IPFS ahasl> 3 L a5 ol gims &5 plapeer (gaes 035 by (gl 0S|
%S‘J}“)ﬁ))ﬁwbcw‘vg“‘}} “S‘J;":"“U‘) J.{Jcb}s

ipfs swarm peers

Syl VYl wlie (g S

JguiS 5,7 s okiyp 038 Ll gl s TPFS oy VY- ool

$ ipfs swarm peers
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/ip4/100.34.210.63/tcp/14655/ipfs/
OmPRa5sovWPGhSDuEGU2¢cgfws5ra91bD89xTWmArJIxickp
/1ip4/100.38.242.117/tcp/24885/1ipfs/
OmfGPAZPglbrlG6Q9KcLNgGKLNR] jmXvc6BDSYFfRVQvV2y

whyy OF 4 oS Lol OF & L Ejpeg ol ar (6 sl 5 S syl 4 gy G 051

S b 5 st 5 A p
ipfs add -r
el Wl i o

add B @-)f'- cwl.g Av- wag

$ ipfs add -r .

added OmbFDRLYyZaaTv3EJmz2QGtUFpvDTO9rM7xPQrQkjUuX4qgc
images/E.Jjpeg

added QmUFVahZy2elbyVgjxK47ao0SCDW1IMGzoCig5VA4z3sTMAD images

IS e oL esls OLES O3 oS i Slie b i sstes 3o b 511 kb ol J

ipfs name publish

OmUEFVahZy2elLbyVgjxK47a0SCDW1IMGzoCig5VA4z3sTMAD

el VT il

GJ\.;)j.; JM&)F}M‘&‘JJIPFS Jj:.w.i :\i—-\&:—mm:j

$ ipfs name publish

OmUEFVahZy2elLbyVgjxK47a0SCDW1IMGzoCig5VA4z3sTMAD

Published to OmPGxl6WcXGWp2bTgusV5xsDgRn83XoHfbN1IM7Z2g3eCBYv:
/ipfs/QmUFVahzy2elbyVqgjxK47a0SCDWIMGZzoCig5VA4z3sTMAD

PMURL U':\)‘ abLn;'M‘LIPFS C,.:L.‘:Ujjbbjhrbjyﬁ_}«a? J"i"bjkfa d}S‘
LY

https://gateway.ipfs.io/ipfs/QmUFVahZy2eLbyVqjxK47a0SCDW 1MGzoCi
g5VA4z3sTMAD.

L..A}S‘\S&ZMA‘UJJJ‘J}A 6}[}- c&:,wu‘ ol cb‘b L}L:.q \V—'\‘_}KA&)J‘SJ}QQM
é‘mjg:))j.pb rﬁjﬂ&\.mjf); Q‘)}@‘)URL ui‘k:f-““-"*:’ a.b‘.};fIPFS

JfM‘?wJ:MJJJGWJL“JwLﬂ‘f}J;Gﬁ}J
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Ethereum for

Architects and
Developers

IPFS akil> a5 oy, 03 S ablsl 1\V-1 J.<;;

J{\M;“JAS:\O—'\&L«J

// Bad

mapping (address => uint) private userAmount;

function withdrawAmount () public {

uint amountToWithdraw = userAmount [msg.sender];

if (!(msg.sender.call.value (amountToWithdraw) ())) { throw; }
// At this point, the function withdrawAmount () is

called again
userAmount [msg.sender] = 0;

}
b p bolsl oo olie Sl Gl s e T Cad

// Good
mapping (address => uint) private userAmount;
function withdrawAmount () public {
uint amountToWithdraw = userAmount [msg.sender];
userAmount [msg.sender] = 0;
if (! (msg.sender.call.value (amountToWithdraw) ())) {
throw; }
// At this point, the caller's code is executed, and
can call withdrawAmount () again

}
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contracts  migrations test truffle-
config.js

blae glaad gy sbwl s truffle init s glxlN-V Ko

HelloWorld.sol sls,l 3 \-Vead

// We will be using Solidity version 0.5.3
pragma Solidity 0.5.3;

contract HelloWorld {
string private message = "hello world";

function getMessage () public view returns(string memory) {
return message;

}
function setMessage (string memory newMessage) public {
message = newMessage;

}

truffle-config.js gy Sy kb :¥-veu

module.exports={
networks: {

compilers:
solc: {

}

Compiler iy S ¥-Viaw)

compilers:
solc: {
version:“0.5.3”7,
docker:false
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root@thikpad-ThinkPad-E550: fhome/thikpad/Ethereum/HelloWorld# truffle compile

Compiling your contracts...

¥ Fetching solc version list from solc-bin. Attempt #1
v Downloading compiler. Attempt #1.
> Compiling ./contracts/HelloWorld.sol
> Artifacts written to /home/thikpad/Ethereum/HelloWorld/build/contracts
> Compiled successfully using:
- solc: B.5.3+commit.10d17f24.Emscripten.clang

root@thikpad-ThinkPad-E550: fhome/thikpad/Ethereum/Helloworld# [
truffle 035 JlelS Y-V 3
2 deploy contracts.js -V

var HelloWorld = artifacts.require("HelloWorld");

module.exports = function (deployer) {
deployer.deploy (HelloWorld) ;
}
S Sleas i0-Vead
module.exports = {

networks: {
development: {
host: "127.0.0.1",
port: 8545,
network id: "*"

}
}l
mocha:
}I
compilers: {
solc: {
version: "0.5.3",
docker: false
}

Zé&#&bbb)‘ﬁﬂj)j}ﬁvb bdl}-
# truffle migrate
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root@thikpad-ThinkPad-E550: fhome/thikpad/Ethereum/HelloWorld# truffle migrate

Compiling your contracts...

> Everything is up to date, there is nothing to compile.
> Something went wrong while attempting to connect to the network. Check your network configuration.

Could not connect to your Ethereum client with the following parameters:
- host > 127.08.0.1
- port > 7545
- network_id > 5777
Please check that your Ethereum client:
- is running
is accepting RPC connections (i.e., "--rpc" option is used in geth)
- is accessible over the network
- is properly configured in your Truffle configuration file (truffle-config.js)

Truffle v5.3.6 (core: 5.3.6)
M U O L
truffle migrate 5w glaxll 55 ooy TV K2
# ganache-cli -p 8545

# truffle migrate -network development

root@thikpad-ThinkPad-E550: fhome/thikpad/Ethereum/HelloWorld# truffle migrate -network development

Compiling your contracts...

> Everything is up to date, there is nothing to compile.
> Something went wrong while attempting to connect to the network. Check your network configuration.

Could not connect to your Ethereum client with the following parameters:
- host > 127.0.0.1
- port > 7545
- network_id > 5777
Please check that your Ethereum client:
- 1s running
- is accepting RPC connections (i.e., "--rpc" option is used in geth)
- is accessible over the network
is properly configured in your Truffle configuration file (truffle-config.js)

Truffle v5.3.6 (core: 5.3.6)
Node v14.16.1

truffle migrate -network development _ st s >! 18-V IS
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Lo ga 315, B L el

"contractName": "HelloWorld",
"abi*: [

outputs": -

1.

“payable“:-false,'
stateMutability
type": -"function”, |
signature“:-“ﬂxce6d41de“]

setMessage“,]

- nutputs“:-[],' '
payable“:-falsé,'
stateMutability
type™: - “function®,
signature“:-“ax368b9?72“]

abi S s S AV IS

abi.js -V ol

var abi = |
{
"constant": true,
"inputs": [],
"name": "getMessage",
"outputs": [
{
"name": "",
"type": "string"
}
1,
"payable": false,
"stateMutability": "view",
"type": "function",
"signature": "Oxce6d4lde"
b
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"constant":
"inputs": [

{

false,

"name" :
"type" :

"newMessage",
"string"

}
1,
"name": "setMessage",
"outputs": [],
"payable": false,
"stateMutability":
"type": "function",
"signature": "0x368b8772"

<!DOCTYPE html>
<html lang="en">
<head>
<meta
<meta
scale=1.0">
<meta
<title>Hello World</title>

charset="UTF-8">

name="viewport" content="width=device-width,

"nonpayable",

index.html V-V cudd

initial-

http-equiv="X-UA-Compatible" content="ie=edge">

<script src="https://cdn.jsdelivr.net/gh/ethereum/web3.js@l.
0.0-beta.36/dist/web3.min.js" integrity="sha256-
nWBTbvxhJgjslRyuAKJHK+XcZP1CnmIAAMixz6EefVk=" crossorigin="ano

nymous"></script>

<script language="javascript" type="text/Jjavascript" src="./

abi.js"></script>
<script>
/] Sed 4dlsl
</script>
</head>
<body>
<div id="message"></div>
</body>

</html>

)A.l_<
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index.html

<!DOCTYPE html>
<html lang="en">
<head>

<meta charset="UTF-8">

<meta name="viewport® content="width=device-width, initial-scale=1.0">

<meta http-equiv="X-UA-Compatible” content="ie=edge">

<titlesHello World</title>

<script src="https://cdn.jsdelivr.net/gh/ethereun/web3. js@1.6.0-beta.36/dist/web3.min.js" integrity="sha256-
nWBTbvxh]gj s RyuAKIHK+XcZP1CnmIAAMixz6EefVk=" crossorigin="anonymous"“></script>

<script language="javascript® type="text/javascript" src="./abi.js"»</script>

<script>
// this will be where our code will be
window.addEventListener('load', async () => {

var_contract;
const contractAddress = "OxEOc2aFD252d248F22FE826f59a7d8B2ACER3ffO2";

const contractMessage = async () => {
contract = new web3.eth.Contract(abi, contractAddress);
let message = await contract.methods.getMessage().call();
return message;

1

// Modern dapp browsers...
if (window.ethereum) {

window.web3 = new Web3(ethereum);

try {
// Request account access if needed
await ethereum.enable();
var message = await contractMessage();
var elm = document.getElementById("message");
elm.innerHTML = message;
catch (error) {
// User denied account access...

o

}

// Non-dapp browsers. ..
alea 1

HTMI v Tahw

L8 asv-y s

> transaction hash: 0x1856fdc8b34b7452e37d7128c41eddc6dbd85bal1493b0ecl
147cb70242c30b5

> Blocks: @ Seconds: @

> contract address:

> block number: 4

= block timestamp: 1620830577

> account: OxEcB538314b8597DccFAT4460678b283bC432d3F

> balance: 99.9799196

truffle deploy ,sws gl A=Y IS

async glyls A-vVel

if (window.ethereum) ({

window.web3 = new Web3 (ethereum) ;

try {
// Request account access if needed

awailt ethereum.enable();

var message = awailt contractMessage();

var elm = document.getElementById (“message”);

elm.innerHTML = message;

} catch (error) {
// User denied account access..

}
} else { // Non-dapp browsers..

console.log(‘Non-
Ethereum browser detected. You should consider trying MetaMask
)i

}
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MetaMask JlLzs!

Private Keys

(8) 0x2caB4749427a57a11e5570e57cb7986ca26b350b67794465235ae62092cc8874
(1) 0xcB809557af63134c17ab531c5a7a7faccb5613f73baaelab81abac47cf2c5ca3b
(2) 0xcBe3cdcOdbBee66d2c3057812dd724dc8dof86adf1ef2602802cdd36ad68c234
(3) 0x1e52f3252bd9d40dda6d176d70aa99434ae0f61900e8c5¢c82F367a35761cOF51
(4) 0xca779e08453904b3c86f034af44b4228fdan88d320c4bb2df69e7fan7a26b493
(5) 0xd629a42e7267088ed47997d5551c1b82ab2bfae23942a8ee88324d4734302d16
(6) 0x83981bc5c455b468398d583463e5bc13a01d9170798ab69f27d10292093d66b7
(7) 0xaf369431e9e2b7c3fb3a471c4b124e0d3194b905f9bc6777727Fa6367363Fbca
(8) 0x18ca4007b4bb885c41de@b882f8bc6868649dbob7510df9223e9ac421023878¢
(9) oxf6a993fbabadcbccdd7f3bBagoe5b7994f15360d16a3cc22bag501ef796e0931

e yrar sbals o)y

Networks

The default network for Ether
transactions is Main Net.

® Ethereum Mainnet
Ropsten Test Network

Kovan Test Network

Rinkeby Test Network

Goerli Test Network

R3K Testnet

Localhost 8545

Custom RPC

— o

Need help? Contact MetaMask Support

Lo pa 3ls,l 3 sl (6l (g3lme A0S Ol N - IS
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' [ © Locafhostessan )

Create Impert Hardware

Imparted aocaunts will not be ossociated with your
ariginally created | k it seedphrose.
Leam mora about mported accounts hage

Select Type  Private Key A

Paste vour private key string here:

......... Sy

Cancel Import

ot AIS Sl s =Y S

J- (VY=Y (K8) clls el SHVes 550> L MetaMask s Ol G 058

S 5L s oy el AL

n © Localhost 8545 ~ @
O Mot connectad Account 2 H
OxEc05..2d3F -
4
l"i:ﬁ
Buy Send Swap
Assets Activity
9 99.9799 ETH >
( Add Token )
Need help? Contact MetaMask Support

Jsm S o3 shves cals Y-y S
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9 sl oS

MetaMask Notification .

< Back 20f2
H
http:/localhost:38407

Connect to Account 2
{...2d3f)

Allow this site to:

View the addresses of yvour permitted
accounts (required)

Only connect with sites you trust. Learn more

Cancel ‘ Connect

Lo gpa 30558 5 gy aS Jlal :\\'“—VJSW‘.

OV JK5) 35 dal s 5 oo soas explorer s ol 5L (gamin
C @ 1270.0.1:8080
hello world

explorer 33 ol o3l (Gamas N E-Y J.<..Z

Embark
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F:\ethereum\embark>embark demo
Initializing Embark Template....
Installing packages...

Init complete

App ready at embark_demo

Next steps:

-> cd embark_demo

-> embark blockchain or embark simulator

open another console in the same directory and run
-> embark run

For more info go to http://embark.status.im

F:\ethereum\embark>_
embark demo sbxl:No -V K5

embark demo skl A=Y Cud

F:\ethereum\embark>embark demo

Initializing Embark Template....

Installing packages...

Init complete

App ready at embark demo

Next steps:

-> cd embark demo

-> embark blockchain or embark simulator
open another console in the same directory and run

-> embark run

For more info go to http://embark.status.im

S Hsbolea .US axx>l s http://embark.status.im  cole 4 i Sledbl ¢l
« ganache-cli gl >l |y ccal sl osls GLES Y-V ) 5=V K5 s
PSS Ll 5 s 5 s OF sediy

embark simulator
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B8 Command Prompt - embark simulator

F:\ethereum\embark\embark_demo>embark simulator
Ganache CLI v6.1.8 (ganache-core: 2.2.1)

Available Accounts

(0) Oxb8d851486d1c953e31a44374acalll51d49b8bb3 (~100 ETH)
(1) @xf6d5c6d50@cacl@ee7ebefb5c1bd79cfb789950a (~100 ETH)
(2) 0xf@9324e7ale2821c2f7adad7675f9cf@blaSeb7f (~100 ETH)
(3) 6xfbaf82a227dcebd2f9334496658801f63299ba24 (~100 ETH)
(4) 8x774b5341944deac70199a4750556223cb0088949b (~100 ETH)
(5) Px4801428dad0@7e7c2401dP33d195116011fc4eddd (~100 ETH)
(6) Bxcf@B8befbc®laSbB2eaB9d848797d6ba565d4d535 (~100 ETH)
(7) @x1a2f3b98ed34c082363f3dac3174af93c1d690914 (~100 ETH)
(8) Ox4al7f35f0a9927fb4141aa91cbbc72¢1b31598de (~100 ETH)
(9) @xdf18cb4af2005bc52f94e9bd6c31f7bOc6394e2c2 (~100 ETH)

Private Keys

(@) 0xf942d5d524ec@7158df4354402bfbaB8d928c99d@ab34d0799a6158d56156d986
(1) ©x88f37cfbaed8c@c515c62al7a3alce2f397d08bbf20dcc788b69111b5a5¢9791
(2) @xfaebc8adaed@bfc741b@982c206061878bffed3ad1f34d67¢94fa32c3d33eacs
(3) 0xca67021a16478270ededfddd65d0cB31c75cd36c13b6a56bcb767928c1c2cf86
(4) 8x9955ble®1b2a7d8c22df41754d48b08df f3cOf3dd79d43e091c6311F970605a
(5) ©8x130137aa%a7fbc7cadc98c079cdad7a999f141931d9feaab621855beceed71f7
(6) @xead83de4f741d2b3ab50bel299c18aala82c241606861a%a6d3122443496522d
(7) Bxe6e893ac9f1c1dbOb6a8a83a376554084bBa786ed4cdcd91559d68bddaldac396
(8) Bxf1023ac6c8695f6ceb5331a382be8846bTe@78b22c18ad7efafc3eabelcc59e4
(9) ©Oxdaef59c2cf29479b2c27a5f208e6b89d65d16f4977988151e135460db8274fdb

Embarc jleapd N1 -V S

Embark simulator :\+ -V ¢

F:\ethereum\embark\embark demo>embark simulator
Ganache CLI v6.1.8 (ganache-core: 2.2.1)
Available Accounts

(0) 0xb8d851486d1c953e31a44374acalll51d49b8bb3 (~100 ETH)
(1) 0xf6d5c6d500caclOee’e6efb5¢c1b479¢cfb789950a (~100 ETH)
(2) 0xf09324e7ale2821c2f7a4a47675f9cf0blab5eb7f (~100 ETH)
(3) 0xfbaf82a227dcebd2f9334496658801£f63299ba24 (~100 ETH)

Z.&gﬁ; Lf?J L5*5|j ejffgs:i L5|157| Ls‘Jﬁ |) Jij b,ﬂ,}‘ '&Q‘J;LSA ‘d::;%““h
embark blockChain

3603 (G0 iy 53 (el 0 o3ls QLA Y-V i 5 V-V IS s a8 bokes

;;J?a\yaMum\)deS‘J.:S\J}\bﬁ)Js‘uﬁum
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embark run

[ Embark undefined - o b
Contract Hame Address Status [ Status

ilable Services
SimpleStorage BxBADA5H51fed{B0bA47BFELBTIOF 2 770F 14cBA194 Deployed

Embark 3.0.6

Ef&éms TestRPC v1.1.3

~Logs
Welcome to Embark 3.9.6

dashboard start

loading solc compiler..

compiling solidity contracts...

deploying contracts

deploying SimpleStorage with 134157 gas

SimpleStorage deployed sl x@4DA5b51fedfO0bA478FBLA7I9F277914C8A194

finished deploying contracts

ready to watch file changes

webserver available at http://localhost:8960

tip: you can resize the terminal or disable the dashboard with embark run --nodashboard 1

L€onsol

Running embark ¢!~V -V S

Running embark run :\\-V <

deploying contracts

| deploying SimpleStorage with 134157 gas |
| SimpleStorage deployed at
0x04D45b51£e4£f00b4478F8b0719Fa779f14c8A194 |
| finished deploying contracts

| ready to watch file changes |

| webserver available at http://localhost:8000
sl \Jg-‘ J= 33 Aven oy W L;Lm S L ujﬂs‘
JKs 55 oS Hsbolan |y s JgiS 5035 5L S5, )3 | http:/localhost:8000

V.:.S@ e Sl ol oals OLES YAV
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[ Emtark - Sompletiorage % ) a - a x

¢ OO kol LA

T oape [ ermegpinwms [ nifems g - - & . s B AvoutiiTebe [ vews Dot it RN .
Embark - Usage Example

Bicicrain  Devonvalied Somge @ PIP commurnicaton (WinspenOnd) @

1. Set the value in the blockchain

]

Ot s 461 W v, P PR, il Pl 1 b i) B3 Mo P i il B i s e Dk,

2. Get the current value

G The bufion 19 et e corment vaie. The i@ vilue i 150,

3. Contract Calls
SESLIGE LT beng Mace

Oo-— R TS

Embark running on local A -V JS&
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Product
Development

8

|

‘ Token
Creation
ICO o, a2 V-4 IS

ERC20.s501 Luls V-4 cuud

pragma solidity 70.4.0;
interface ERC20 {
function totalSupply() constant returns
(uint totalSupply):
function balanceOf (address _owner) constant returns
(uint balance) ;
function transfer (address to, uint value) returns
(bool success);
function transferFrom(address from, address _to,
uint value) returns (bool success);
function approve (address _spender, uint value)
returns (bool success);
function allowance (address _owner, address _spender)
constant returns (uint remaining);
event Transfer (address indexed from, address indexed to,
uint value);
event Approval (address indexed owner, address indexed
spender, uint value);

olas ol Golwesly Y4 o 3 &S j5bolea |, MyFirstToken.sol Lulg
PRI I C ) (RGN PR W

MyFirstToken.sol :Y-4 cuwd

import "browser/ERC20.sol";

contract MyFirstToken is ERC20 {
string public constant symbol = "DMY";
string public constant name = "My First Token";
uint8 public constant decimals = 18;
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uint private constant _ totalSupply = 1000;
mapping (address => uint) private  balanceOf;

mapping (address => mapping (address => uint)) private a
llowances;
function MyFirstToken () {
__balanceOf[msg.sender] =  totalSupply;

}
function totalSupply() constant returns (uint totalSupply

) o
_totalSupply =  totalSupply;
}

function balanceOf (address addr) constant returns (uint b

alance) {
return  balanceOf[ addr];

}

function transfer (address to, uint value) returns (bool

success) {
if (_value > 0 && value <= balanceOf (msg.sender)) {
~_balanceOf [msg.sender] -= value;
__balanceOf[ to] += value;
return true;

}

return false;

}

function transferFrom(address from, address to, uint va

lue) returns (bool success) {
if (_ allowances|[ from] [msg.sender] > 0 &&
~value > 0 &&
__allowances|[ from] [msg.sender] >= value &&
__balanceOf[ from] >= value) {

__balanceOf[ from] -= value;
__balanceOf[ to] += value;
__allowances|[ from] [msg.sender] -= value;

return true;

}

return false;

}

function approve (address _spender, uint value) returns (b

ool success) {
~_allowances[msg.sender] [ spender] = value;

return true;

}

function allowance (address owner, address _spender)

constant returns (uint remaining) {
return  allowances[ owner][ spender];

Mist BL) J‘js:"’“
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Q emereum waiter = 0 X

Contracts

DEPLOY NEW
CONTRACT

Towschandh o iready deployed on the blockchak S e ofits
interface in JSON format.

Mist »: 5 p sl g &S -4 S

remix S5~ -4 IS5
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[ ™ Angular| [ HTMLS| § CSS3 | Web3JS ]

( 4 Ethereum GETH |

~ ”
-
Solidity Smart Contract

on Public Ethereum Blockchain

Bank Contract

~  Add/Modify Plan

) v
v
Broker List *  Add Broker
i e Create Account

Account List S e e
Insurance Contract
< AddfModify Plan
Verity Borrower
Docurmaents
~  Add Borrower
«  Send Msgto

¢35 G5 Dapp 274 oSGl s (1 s Sl ga 18- S

Whisper
Pasuaging

PFS Doc Store

Identity Contract

PropertyTransaction.sol ¥-4 cud

pragma solidity ~0.4.18;
contract PropertyTransaction ({

/**This contract is a basic land registry program where On
ly

the contract initiator can assign properties to people may

be after
some document verification*/
Property[] properties; // registered properties
address landRegistryAdmin; //landRegistryAdmin is the user

who has initiated the contract
struct Property({
uint propertyId; // each property has an unique
propertyId
bytes32[] ownershipHistory; //Property ownership is a
historical data that has a seller, an owner/buyer and a
date of transaction

}

/**PropertySold is an event that informs on success or
failure of a transaction*/
event PropertySold(uint propertyId,
string ownership,
bool flag,
string message);
constructor () public {
landRegistryAdmin = msg.sender; // initiate the
landRegistryAdmin as the contract creator and initiate
some registered properties
Property memory property0 = Property (0, new bytes32[] (
0))7
properties.push (property0) ;
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properties[properties.length-1].ownershipHistory.
push ("Buyer:b0, Seller:s0, DOT:dt0");
Property memory propertyl = Property(l, new bytes32[] (
0)):
properties.push (propertyl);
properties[properties.length-1].ownershipHistory.
push ("Buyer:bl, Seller:sl, DOT:dtl");

Property memory property2 = Property (2, new bytes32[] (

0));
properties.push (property?2) ;
properties[properties.length-1].ownershipHistory.

push ("Buyer:b2, Seller:s2, DOT:dt2");
}

/**Land registration authority may alter ownership to any

of the existing properties*/
function addNewOwner (uint propertyId, bytes32 ownership)
public {
if (msg.sender != landRegistryAdmin) {
emit PropertySold(propertyld,
bytes32ToString (ownership),
false,
'Only land registry department
can assign ownership to buyer');
}
for (uint i = 0; i < properties.length; i++) {
if (properties|[i].propertyld == propertyld) {
properties[i].ownershipHistory.push (ownership)

emit PropertySold(propertyld,
bytes32ToString (ownership),
true,
'New ownership added to existing

property');
break;
}
}

// propertyId does not exist in record, hence create a

new transaction and add to registered properties
Property memory property = Property(properties.length,

new bytes32[](0));
properties.push (property) ;
properties[properties.length-1].ownershipHistory.
push (ownership) ;
emit PropertySold(propertyld,
bytes32ToString (ownership),
true,
'New Property added');
}
function retrievePropertyHistory(uint propertyId) public
view returns (bytes32[]) {
for (uint i = 0; i < properties.length; i++) {
if (properties|[i].propertyld == propertyld) {
return properties[i].ownershipHistory;



}
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}

function bytes32ToString (bytes32 x) private pure returns (

string)

{

bytes memory bytesString = new bytes(32);
uint charCount = 0;

for (uint j = 0; J < 32; Jj++) {

byte char byte (bytes32 (uint(x) * 2 ** (8 * j)));
if (char != 0) {

bytesString[charCount] = char;

charCount++;

}
}

bytes memory bytesStringTrimmed = new bytes (charCount)

for (j = 0; j < charCount; j++) {
bytesStringTrimmed[j] = bytesString[j];
}

return string(bytesStringTrimmed) ;



Solidity .o sasl » 0L}
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Node.js 05 S wa
-z S|l ceas 55 CentOS oKaws 3 1) Nodejs 5 L 5o ytadas |l
S e 1 01y ol e 3l eslizad b e
# First install epel-release
$sudo yum install epel-release
# Now install nodejs
$sudo yum install nodejs
# Next install npm (Nodejs Package Manager)
$sudo yum install npm

# Finally verify installation
$npm --version

JJSJ':A‘}"°MW|)JLJL;>)J"J":*:’L°J‘Jfl’”‘@‘MJJM\)J}‘j‘ﬁ‘
3.10.10
solc &5 S Cwal
S$Ssudonpm install -g solc
J.M:‘J.w BL) v.:.\.m.:.w L;ijb )‘ \) QT} .l.Sda v-».é—: b SOleS LSML’J" cdjﬁ )}:.w.i
L 1, 25 Solidity JLLelS (gasns dil 5 o O 981 das 0 13 o mos 5 sk,
LS e ) oswd Hsde
$solcjs -version
J'.’J L5>-)j.>- ‘J:.iLMW)J GYLJ)‘}:.\.MJ LS‘J"‘l"‘J)J"J;ﬁT!u)}ﬁ}me|
23S deal g cdalla |

0.5.2+commit.1df8f40c.Emscripten.clang

' Global Level
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lelS 4 s S e Sy S dzes solgjs 1 eslizal (gesbel 0S|

Doker Image ;! oslewl pyo -X3)
55 45 5 S eslawsl Docker Image G 51 Ol 55 oo Solidity  ows sael gart Sl

Bybe oo p OV J=le 25
Sdocker pull ethereum/solc:stable

mjﬁtﬁ))th)‘eJLﬁm‘bb QT@.}‘):L}J cDOCker )‘.’J"’é—: LSJ.SJl")‘w

Sdocker run ethereum/solc:stable-version

Bt edalie 5 ors 2 B Cnl L

$docker run ethereum/solc:stable -version

solc, the Solidity compiler commandlineinterfaceVersion:
0.5.2+commit.1df8f40c.Linux.g++

Binary Packages .2 Py oI
Sl cwsledd 4 25 uint ¢ SluintstoredData zel)l 5 Jle s

Sy go ol aze Jlde SL3LL ead (8L s gl get s set @U 93

pragma Solidity >=0.4.0 <0.6.0;
contract SimpleStorage {
uint storedData;
function set (uint x) public {
storedData = x;
}
function get () public view returns (uint) {
return storedData;

}

LSAJS olls



113 | aees

Sl ol el LAY Jgd 55 Solidity e g4l (gedds,5, S OlS

Lo pa lasls 3 55 Wa jite iy (gl Ol8 ood IS DlS 5l e uiS 4

2 S eslanl
Solidity s siael 55 0L 55 s, SldS ) J i
abstract /after alias apply
auto case catch copyof
defualt define final immutable
implements in inline let
macro match mutable null
of override partial promise
Reference relocatable sealed sizeof
static supports switch try
typedef typeof unchecked public

SOlldlty wiJJMUﬁ QLU “ M\Sﬁ O’ij-" 6‘)’."

pragma Solidity 70.5.0;
contract Solidity Test {
constructor () public{
}
function getResult () public view returns (uint) {
uint a = 1;
uint b = 2;
uint result = a + Db;
return result;

el esls il g IS4 o A
0: uint256: 3

Comments
function getResult () public view returns (uint) {
// This is a comment. It is similar to comments in C++
/*
* This is a multi-line comment in Solidity
* It is very similar to comments in C Programming
*/

uint a = 1;
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uint b = 2;
uint result = a + Db;
return result;}

[FYRE )LZ&L.» 9 CJS

‘ VALUE TYPES
o ooooD
1 1 ] ]

. . . .
Boolean [nteger Address String

%

2y o Slatds Solidity  pws g4l 5 0L 53 45 esls 8))‘ ¥ Jade

True/false bool s
-OJJ:.)QA‘J?\-OQ@MAUQ gy int/uint e 245
Cedle
YOl L A 5l cudlsls slus! g same int8 to int256 e e
YOUU Sy A 5l Cadle g 3lel ¢ sama uuii“ntt825t6° e 34s
3 Ce L ol g5Liel slasl ¢ pee fixed/unfixed el glisl sas
Cedle O
Ok 5 L slis g liel slasl g s fixed/unfixed ok g lisl sus
e

M & g lisl codle L g lisl sue
R NI e
2 odklan S glacy sldad (gekaslis £ ed N
blg gokasOLS N 5 esls ¢ ool Ll g,lisl sae
(,:MEJJ{G/\J{JU‘LM.;MILSJWI

fixed128x18 Jlweol seas AL AL U

Mé‘é)w‘uyﬁféjwléﬂ

ekl 4§ glac sl gediasOlis

unifixedMxN
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"o string

M glasles 10T 03 8 asie gl

b}.&"g oslaul

b e
A
pragma Solidity 70.5.0;
contract Solidity Test {
uint storedData; // State variable
constructor () public {
storedData = 10; // Using State variable
}
}
At
pragma Solidity 70.5.0;
contract Solidity Test {
uint storedData; // State variable
constructor () public {
storedData = 10;
}
function getResult () public view returns (uint) {
uint a = 1; // local variable
uint b = 2;
uint result = a + b;
return result; //access the local variable
}
}
Y

pragma Solidity ~0.5.0;
contract LedgerBalance {
mapping (address => uint) public balances;

function updateBalance (uint newBalance) public {
balances[msg.sender] = newBalance;
}

}
contract Updater {
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function updateBalance () public returns (uint) {
LedgerBalance ledgerBalance = new LedgerBalance();
ledgerBalance.updateBalance (10) ;
return ledgerBalance.balances (address (this));

Lgﬂlﬁdutsw)ba}ijduﬂfd}k

Lls S a5k S 15 (g,

- Blockhash (uint blockNumber) returns
ataltos ( 32bytes )
dw 6)1.1 S C‘J";“L“‘ g‘)ﬂ block.coinbase (address payable)
e S e block.difficulty (uint)
i Sl gas cus s block.gaslimit (uint)
Jla.éu_f}l.: osled block.number (uint)
le*-; Sk Sbs e block.timestamp (uint)
Lagas s bLasl, gasleft () returns (uint256)
;;."}""J—:’ L;Laul; OAJS J.«lS msg.data (bytes calldata)
(L;’ys °J".".’|)’.'|J'é)rk?—f odizon b msg.sender (address payable)

@) 3l el sl sller moP e o)

(el
(L:i o Lo Jleyl Wi sl msg.value (uint)
58S Ssh Sl e now (uint)
u:'—'*s‘f' gas CL" tx.gasprice (uint)
S| ek tx.origin (address payable)

Solidity abj s esls sla,lsls
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O R A AT

pragma Solidity 70.5.0;
contract test {
function testArray() public pure{
uint len = 7;

//dynamic array
uint[] memory a = new uint[](7);

//bytes is same as bytel[]
bytes memory b = new bytes(len);

assert(a.length == 7);
assert (b.length == len);

//access array variable
ale] = 8;

//test array variable
assert(a[6] == 8);

//static array
uint[3] memory c = [uint(l) , 2,
assert (c.length == 3);

pragma Solidity 70.5.0;

contract test {
struct Book {
string title;
string author;
uint book id;
}
Book book;

aals Ol
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function setBook () public {
book = Book('Learn Java', 'TP', 1);

}

function getBookId() public view returns (uint) {
return book.book id;

}

|3 Sl die sl Solidity oy 5asl 5 53 struct & slalyl L a5
ol ol Senl Gl XS o Jas Sl S5k oy 3 eals d L S diles
o3l 33 Jols &S Person VU 4 glosls Olala ) (oS T |y b s
ses Sobully ol atdy 5 cdle 4 N & 3l e j4 name 3 age
I O &S walsl ;3 45 o ~I b people ol osur Gl SOt Sl e

J..:,SL;c odalin

struct Person {
uint age;
string name;

}
Person [] public people;

{MS slsl people salyl 4 g 03,8 sl L Person K rﬁ""‘)"'&’ 0 5S|

22 S e MR | ol 5 =l satoshi (’U 4 JLJd> Person & luwl
V?“Sd" wlsl s 64.:|j aly QTpUSh Jged S 4 anlsl

// create a New Person:

Person satoshi =Person (172, "Satoshi");

// Add that person to the Array:
people.push (satoshi)

35S b 3 Sa a0l S5 2l Ll se 5o pl Ol e anl

people.push (Person (16, "Vitalik"))

pragma Solidity 70.5.0;
contract LedgerBalance {
mapping (address => uint) public balances;
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}

9| aesed

function updateBalance (uint newBalance) public {
balances[msg.sender] = newBalance;

}

contract Updater {

function updateBalance () public returns (uint) {
LedgerBalance ledgerBalance = new LedgerBalance();
ledgerBalance.updateBalance (10) ;
return ledgerBalance.balances (address (this));

g daly 5 S 858 Gasl s
"OM: Muint256: 10"

oS B sy g gl sl Sl eslinal (o g i S5 Gl

pragma Solidity 0.5.1;
contract MyContract {

uint256 peopleCount = 2;

mapping (uint => Person) public people;

struct Person{

uint id;

string firstName;

string lastName;

{

function addPerson (string memory firstName, string memory
_lastName) public {

peopleCount += 1;

people[peopleCount] =Person (peopleCount, firstName, lastN
ame) ;

1}

}

Enums

pragma Solidity 70.5.0;
contract test {

UM;

enum FreshJuiceSize{ SMALL, MEDIUM, LARGE {
FreshJuiceSize choice;
FreshJuiceSize constant defaultChoice = FreshJuiceSize.MEDI

function setLarge () public ({
choice = FreshJuiceSize.LARGE;

}

function getChoice() public view returns (FreshJuiceSize) {
return choice;

}

function getDefaultChoice () public pure returns (uint) {
return uint (defaultChoice) ;

}



uint8: 2
uint256: 1

pragma Solidity 70.5.0;
contract C {

uint public data = 30;
uint internal iData= 10;
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function x() public returns (uint) {
data = 3; // internal access

return data;
}
}

contract Caller {
C c = new C();

function f() public view returns (uint) {
return c.data(); //external access

}
}

contract D is C {

function y() public returns

(uint) {

iData = 3; // internal access

return iData;

}
function getResult ()

public view returns (uint) {

uint a = 1; // local variable

uint b = 2;

uint result = a + b;
return storedData;

H}

' Variable Scope

//access the state variable

Solidity ol st Shes
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Incremental Bitwise
Operators Operators

Logical
Operators

Arithmetic
Operators

pragma Solidity 70.5.0;
contract Solidity Test {
uint storedData;
constructor () public({
storedData = 10;
}

function getResult () public view returns(string memory) {

uint a = 1; // local variable
uint b = 2;
uint result = (a > b? a: b); //conditional operation

return integerToString(result);
}
function integerToString(uint i) internal pure
returns (string memory) {
if (1 == 0) {
return "0";

}

uint j = iy
uint len;
while (3 !'= 0) {
len++;
j /= 10;

}

bytes memory bstr = new bytes(len);
uint k = len - 1;

while (i != 0) {
bstr[k--] = byte(uint8(48 + 1 % 10));
i /= 10;

}

return string(bstr);

0: string: 2

St Gl e 5 ndil
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lraal>

Dgd e aldy 5 Oyseawhile ey while gaal> =

while (expression) {

Statement (s) to be executed if expression is true

o S S ey p s py S while s Sae g Sy gl wslsl s
J};J@‘j}\\’ She c‘ub}:

pragma Solidity 70.5.0;

contract Solidity Test {
uint storedData;
constructor () public{
storedData = 10;
}

function getResult () public view returns(string memory) {

uint a = 10;
uint b = 2;
uint result = a + b;

return integerToString(result);

}

function integerToString(uint i) internal pure
returns (string memory) {

if (1 == 0) {
return "0";

}

uint j = i;

uint len;

while (3 !'= 0) {
lent+;
j /= 10;
}
bytes memory bstr = new bytes(len);
uint k = len - 1;
while ( i !

- = 0) { // while loop

bstr[k--] = byte(uint8(48 + i % 10));
i /= 10;

}

return string(bstr);
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1! J’..) e " while 4> Q)l}:}lﬁ

while( condition )

{
¥

conditional code ;

If condition
is true

code block If condition
is false

ol 6al> QL..';J J'."J Jg...: DL Frive Cﬁ«‘ C)Jl?-_}lﬁ t:do-while L.S‘Lﬂ’- u

]

do {
conditional code ;
} while {condition)

code block

If condition
is true

condition

If condition
is false

3 gs o esliul 3 &y sea do-while g

do {

Statement (s) to be executed;
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} while (expression);

LAY s &S 55 gl p cdo-while gad> 5> Slas 2 S5 Gl
S ey S (o A5

pragma Solidity 70.5.0;
contract Solidity Test {
uint storedData;
constructor () public{
storedData = 10;
}

function getResult () public view returns (string memory) {

uint a = 10;
uint b = 2;
uint result = a + b;

return integerToString(result);

}

function integerToString(uint i) internal pure
returns (string memory) {

if (1 == 0) {
return "0";

}

uint j = 1i;

uint len;

while (j != 0) {
lent+;
j /= 10;
}
bytes memory bstr = new bytes(len);
uint k = len - 1;

do { // do while loop
bstr[k--] = byte(uint8(48 + i % 10));
i /= 10;

}

while (i != 0);

return string(bstr);

}
oslaal 3y 51 b for gad> 5l eslaal gl for gad> =

2 S

for (initialization; test condition; iteration statement) {

Statement (s) to be executed if test condition is true

oS ot s 553k FOT s 5ms SGS L1y (S Jle welsl s

pragma Solidity 70.5.0;
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contract Solidity Test {
uint storedData;
constructor () public{

}

function getResult ()

}

storedData = 10;

uint a = 10;
uint b = 2;
uint result = a + Db;

return integerToString(result);

function integerToString(uint i) internal pure

returns (string memory) {
if (L1 == 0) {
return "0";
}
uint j=0;
uint len;

public view returns(string memory) {

for (3 = i; j '=0; j /= 10) { //for loop example

len++;

}

bytes memory bstr = new bytes(len);

uint k = len - 1;

while ((i != 0) {
bstr[k--] = byte(uint8(48 + 1 % 10));
i /= 10;

}

return string(bstr);//access local variable}

sl s e3ls QLIS 5 K3 s for (gad> ool 4l

—

for condition
is true

for Condition
is false

b

sl le
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If condition I condition
is true is false

b4

conditional

code

L J

®

el o Lf““JJ"L}'bJJ LSLQQJL";)\ oslarl éc;}did_})@-).}

- RUR W PR

}

if (expression) { if
Statement (s) to be executed if expression is

true

}

if (expression) {
Statement (s) to be executed if expression is

true if..else

} else {
Statement (s) to be executed if expression is

false

if (expression 1) {

Statement (s) to be executed if expression 1
is true
} else if (expression 2) {

Statement (s) to be executed if expression 2
is true
} else if (expression 3) {

Statement (s) to be executed if expression 3
is true
} else {

Statement (s) to be executed if no expression
is true

}

if...else
if

CJ\)L..G d\ )‘ oslaul LS‘_}"'—’ G .’\tﬂs‘jﬁﬂ)‘f b j'.") LSMUJ" A

5 4 aslsl s

Aol Solidity pws gasl O 5o el jsba |y by

(e Yosde wal 9 ,2) 1 gnwn iyl Jlom
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pragma Solidity 70.5.0;
contract Solidity Test {
uint storedData;
constructor () public {
storedData = 10;
}

function getResult () public view returns(string memory) {

uint a = 1;
uint b = 2;
uint result = a + Db;

return integerToString(result);
}
function integerToString(uint i) internal pure
returns (string memory) {
if (1 ==0) { // if statement
return "0";
}
uint j = iy
uint len;
while (3 !'= 0) {
len++;
j /= 10;
}
bytes memory bstr = new bytes(len);
uint k = len - 1;

while (i != 0) {
bstr[k--] = byte(uint8(48 + 1 % 10));
i /= 10;

}

return string(bstr);//access local variable

Ll ¥ sae aal dq-,f'-)else.. A s £3° Jlem

pragma Solidity 70.5.0;
contract Solidity Test {
uint storedData;
constructor () public({
storedData = 10;
}
function getResult () public view returns(string memory) {
uint a = 1;
uint b = 2;
uint result
if( a > b) { // if else statement
result = a;
} else {
result = Db;
}
return integerToString(result);
}
function integerToString(uint i) internal pure
returns (string memory) {
if (Li==0) {
return "0";



H}

while (i !=
bstr[k--] = byte(uint8(48 + i
i /= 10;
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uint j = iy
uint len;

while (3 != 0) {
len++;

/= 10;

bytes memory bstr = new bytes(len);
uint k = len - 1;

0) {

o

10));

return string(bstr);//access local variable

(ol ¥ sue asl ij‘-) if...else if o Jiem

pragma Solidity ~0.5.0;

contract Solidity Test {
uint storedData; // State variable
constructor () public {

}

storedData = 10;

function getResult () public view returns(string memory) {

}

uint a = 1;
uint b = 2;
uint ¢ = 3;
uint result

if(a>Db && a > c) { // if else statement
result = a;

} else if( b > a && b > ¢ ){
result = Db;

} else {
result = c;

return integerToString(result);

function integerToString(uint i) internal pure

returns (string memory) {

(1 ==20) {

return "0";

uint j = iy
uint len;

(3 = 0) {

len++;

/= 10;

bytes memory bstr = new bytes(len);
uint k = len - 1;
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while (_i != 0) {
bstr[k--] = byte(uint8(48 + 1
i /= 10;

o\

10)) 7

}

return string(bstr);//access local variable}

Solidity b s ol

function function-name (parameter-list) scope returns() {

//statements

c:}u,ﬂ)‘.\.aﬁ&.i QT f}f—j C’\-\mﬁj $29009 j‘:"‘)Lﬁ 6‘)‘345getResult CU
Wl ol iy 2T 5 (gl s el e

pragma Solidity 70.5.0;
contract Test {
function getResult () public view returns (uint) {
uint a = 1; // local variable
uint b = 2;
uint result = a + Db;
return result;

b K s

osbOlea |5 &b OF b il (Ssloas slsl 3 51 alaih a3 T PR
U.J..:,S|J.>-| ‘)ﬁ)ﬁ%ﬁ&‘?\f}%f (Sl 0 03l QL.';.:J.:).,\S)JAS

.l.:.as QS).) b SOlldlty L 4.:...2) )lS 6&}9;}

pragma Solidity 70.5.0;
contract Solidity Test {
constructor () public{
}
function getResult () public view returns(string memory) {
uint a = 1;
uint b = 2;
uint result = a + b;
return integerToString(result);
}
function integerToString(uint i) internal pure
returns (string memory) {

if (1 == 0) {
return "0";

}

uint j = iy
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uint len;

while (3 != 0) {
lent+;
j /= 10;
}
bytes memory bstr = new bytes(len);
uint k = len - 1;

while (1 != 0) {
bstr[k--] = byte(uint8(48 + i % 10));
i /= 10;

}

return string(bstr);//access local variable

&b 29 skl Sl

pragma Solidity 70.5.0;
contract Solidity Test {
constructor () public({

}

function getResult () public view returns (string memory) {

}

uint a = 1;
uint b = 2;
uint result = a + b;

return integerToString(result);

function integerToString(uint i) internal pure

returns (string memory) {

if (1 ==0) {
return "0";

}

uint j = iy

uint len;

while (j != 0) {
lent+;
j /= 10;
}
bytes memory bstr = new bytes(len);
uint k = len - 1;

while (1 != 0) {
bstr[k--] = byte(uint8(48 + i % 10));
i /= 10;

}

return string(bstr);//access local variable

o Vbl
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function (<parameter types>) {internal|external} [purel|constan
t|view|payable] [returns (<return types>)]
pragma Solidity 70.5.0;
contract Test {
function getResult () public view returns(uint product, uint
sum) {

uint a = 1; // local variable
uint b = 2;
product * by

= a
sum = a + Db;

sl iy Syt sl s
0: uint256: product 2

1: uint256: sum 3

\pls oS ool

contract Owner {
modifier onlyOwner {
require (msg.sender == owner);
}
modifier costs(uint price) {
if (msg.value >= price) {

’

}
}

Jf‘ cd‘f\.‘; Jj";'gfa JJ‘_} ¢C,\.w‘ 4.:3J§ J‘J’g ((_;)) 6&5.1) bl.Q.;AS&L}:).) cu LSA..:.,\J
_53}...2@ ‘j"" CU cbj...f-’: abj_ﬂﬂ a.,\.MSCM| LJ.J: ct; U'l‘ L;,\j}\j.e 6&.& BE)
Jéw)f‘)ﬁ)ﬁcfﬁéj.ﬁd‘jJﬁ&throwm\&i&y)y‘)ﬂﬁ)b

pragma Solidity 70.5.0;
contract Owner {
address owner;
constructor () public {
owner = msg.sender;
}
modifier onlyOwner ({
require (msg.sender == owner);

}
modifier costs(uint price) {
if (msg.value >= price) {

’

}

' Function modifiers
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}
}
contract Register is Owner {

mapping (address => bool) registeredAddresses;

uint price;

constructor (uint initialPrice) public { price = initialPric
e; }

function register () public payable costs(price) {
registeredAddresses[msg.sender] = true;
}
function changePrice(uint price) public onlyOwner ({
price = price;
}
}

J’“u-i‘fl"’ cJ}JaL;a ‘J’" CU L}a‘&)\&é‘y‘}mﬁu C‘js L;aJASCw| J}-‘J LY
‘j‘.’.} ‘.)j.njn—; Lﬁc)‘; L)'L‘ 4}-}24 QMDWJS C,M\uﬁ.w:mj))\.om.k& M‘}?- Q\j:slj

AL il U 25 Lol gakolb Llg e ab oS POl US

View ml 5

pragma Solidity >=0.4.0 <0.6.0;
contract SimpleStorage {
uint storedData;
function set (uint x) public {
storedData = x;
}
function get () public view returns (uint) {
return storedData;
}
function get () public view returns (string memory) }
return value;

}
s o oalia view &6 Sl Sl aalsl s
pragma Solidity 70.5.0;

contract Test {

function getResult () public view returns(uint product, uint
sum) {
uint a = 1; // local variable
uint b = 2

pure sy
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pragma Solidity 70.5.0;
contract Test {
function getResult () public pure returns(uint product, uint

sum) {

uint a = 1;

uint b

Il
N
~.

product = a * b;

sum = a + by

0: uint256: product 2
1: uint256: sum 3

Fallback C‘;U

pragma Solidity 70.5.0;
contract Test {
uint public x ;
function() external { x = 1; }
}
contract Sink {
function () external payable { }
}
contract Caller {
function callTest (Test test) public returns (bool) {
(bool success,) = address(test).call (abi.encodeWithSigna
ture ("nonExistingFunction()"));
require (success) ;
// test.x is now 1

address payable testPayable = address(uintl60 (address (te
st)));

// Sending ether to Test contract,
// the transfer will fail, i.e. this returns false here.
return (testPayable.send(2 ether));

}

function callSink (Sink sink) public returns (bool) {
address payable sinkPayable = address(sink);
return (sinkPayable.send (2 ether));

overloading ~b
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pragma Solidity 70.5.0;

contract Test {
function getSum(uint a, uint b) public pure returns (uint) {
return a + b;
}
function getSum(uint a, uint b, uint c¢) public pure returns
(uint) {
return a + b + c;
}
function callSumWithTwoArguments () public pure returns (uint
)
return getSum(l,2);
}
function callSumWithThreeArguments () public pure returns (ui
nt) {
return getSum(l,2,3);
}

S Aﬂbp;abb b;ihg‘ﬂj C))j~0¢{4ﬂUJ{Lj?j15

O: uint256: 3
O: uint256: ©

gs”th Cjbg
pragma Solidity 70.5.0;
contract Test {
function callAddMod () public pure returns (uint) {
return addmod (4, 5, 3);
}
function callMulMod () public pure returns (uint) {
return mulmod (4, 5, 3);
}
}
ZLferS

O: uint256: 0
O: uint256: 2

Ky, pl g
el Solidity (gailsuls ;3 ol iy 25 5 2 5 s @‘jj RS Sh e aalsl s
o5 SaS @ 35,5 Sip O35l (s alF ol pled Do el sl e
®* keccak256 (bytes memory) returns (bytes32)
= sha256 (bytes memory) returns (bytes3?2)

®* ripemdl60 (bytes memory) returns (bytes20)
" sha256 (bytes memory) returns (bytes32)
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= ecrecover (bytes32 hash, uint8 v, bytes32 r, bytes32 s)
returns (address):

058 o g SLaal 3l 1 posee LIS @ by e sl ol o T e O e
23l b ol gla eyl s S a3l Ua o 3 1) jio b oS e b5k
ol oslizul (5,5 50, &5 ol 5148 b 5l gl s L ls Silles Lasl ECDSA
el ool 5 g4eli 5 3 el

pragma Solidity 70.5.0;
contract Test {
function callKeccak256() public pure returns(bytes32 result

) {
return keccak256 ("ABC") ;

ST

0: bytes32: result
0xel629b9dda060bb30c7908346£6af189cl16773fal148d3366701fbaa35d54
£3c8

é‘.})‘JS

pragma Solidity 70.5.0;
contract Base {
uint data;
constructor (uint data) public {
data = data;
}
}
contract Derived is Base (5) {
constructor () public {}

}
bj...:: LS)“"““‘)J:"J:’.) v.:.s.;‘..m.ﬂﬂ Uj’j) O J"")SLS" 4.;[.3 LSQ-)\J)LAN

pragma Solidity 70.5.0;
contract Base {
uint data;
constructor (uint data) public {
data = data;
}
}
contract Derived i1s Base {
constructor (uint info) Base( info * info) public {}

}
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abstract L /351 glasls,l B

pragma Solidity ~0.5.0;
contract Calculator {
function getResult () public view returns (uint);
}
contract Test is Calculator {
function getResult () public view returns (uint) {
uint a = 1;
uint b = 2;
uint result = a + b;
return result;

LS ol b Ao Ol

pragma Solidity 70.5.0;
contract C {
//private state variable
uint private data;
//public state variable
uint public info;

//constructor
constructor () public {
info = 10;
}
//private function
function increment (uint a) private pure returns(uint) { ret
urn a + 1; }
//public function
function updateData (uint a) public { data = a; }
function getData () public view returns(uint) { return data;

function compute (uint a, uint b) internal pure returns (uin
t) { return a + b; }
}
//External Contract
contract D {
function readData () public returns (uint) {
C c = new C();
c.updateData(7);
return c.getbDatal():;
}
}
//Derived Contract
contract E is C {
uint private result;
C private c;
constructor () public {
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c = new C();
}
function getComputedResult () public {
result = compute (3, 5);
}
function getResult () public view returns(uint) { return res
ult; }
function getData () public view returns(uint) { return c.inf
o(); }
}

..:.|
)9

pragma Solidity 70.5.0;
contract C {
//private state variable
uint private data;
//public state variable
uint public info;
//constructor
constructor () public {
info = 10;
}
//private function
function increment (uint a) private pure returns(uint) { ret
urn a + 1; }
//public function
function updateData (uint a) public { data = a; }
function getData () public view returns(uint) { return data;
}
function compute (uint a, uint b) internal pure returns (uin
t) { return a + b; }
}
//Derived Contract
contract E is C {
uint private result;
C private c;
constructor () public {
c = new C();
}
function getComputedResult () public {
result = compute (3, 5);
}
function getResult () public view returns(uint) { return res
ult; }
function getData () public view returns(uint) { return c.inf
o(); }
}

Interface \ ki,

pragma Solidity 70.5.0;
interface Calculator {
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function getResult () external view returns (uint);
}
contract Test is Calculator {

constructor () public {}

function getResult () external view returns (uint) {
uint a = 1;
uint b = 2;
uint result = a + b;

return result;

Events L aslw g,

//Declare an Event

event Deposit (address indexed from, bytes32 indexed id, uint
_value);

//Emit an event

emit Deposit (msg.sender, id, msg.value);

S g bl 1 (3033 el gt et | slbigy 3 Shee o 4SOT (sl

V.:AS@J;;*A\).:/,QJJ

pragma Solidity 70.5.0;
contract Test {

event Deposit (address indexed from, bytes32 indexed id, u
int value);

function deposit (bytes32 id) public payable {

emit Deposit (msg.sender, id, msg.value);

}

}

s BB 5 Gy 4 syl 3 sl SO c Sl sl s sasl 0L s
ol

var abi = /* abi as generated using compiler */;

var ClientReceipt = web3.eth.contract (abi);

var clientReceiptContract = ClientReceipt.at ("0x1234...ab67" /
* address */);

var event = clientReceiptContract.Deposit (function(error, resu
1t) |
if (!error)console.log(result);

})
Sl dal g oLis b Q‘)ﬂﬁj‘j?jjﬁ-is

"returnValues": {
" from": "Ox1111...FFFFCCCC",
" id": "0x50...sd5adb20",
" value": "0x420042"



"raw": {
"data": "O0x7f...91385",
"topics": ["O0xfd4...bdead7", "Ox7f...1a91385"]

Uas o pde

pragma Solidity 70.5.0;
contract Vendor {
address public seller;

modifier onlySeller() {
require (
msg.sender == seller,

"Only seller can call this."
) i
}
function sell (uint amount) public payable onlySeller ({
if (amount > msg.value / 2 ether)
revert ("Not enough Ether provided.");
// Perform the sell operation.

o b Lx cw) p

pragma Solidity >=0.5.0 <0.6.0;
contract ZombieFactory {

event NewZombie (uint zombieId, string name, uint dna);
uint dnaDigits = 16;
uint dnaModulus = 10 ** dnaDigits;

struct Zombie {
string name;
uint dna;

}

Zombie[] public zombies;

function createZombie(string memory name, uint dna) private

{

uint id = zombies.push (Zombie( name, dna)) - 1;

emit NewZombie (id, name, dna);
}

function generateRandomDna (string memory str) private view r
eturns (uint) {

uint rand = uint (keccak256 (abi.encodePacked( str)));

o)

return rand % dnaModulus;
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}

function createRandomZombie (string memory name) public {
uint randDna = generateRandomDna (_name) ;
_createZombie( name, randDna);

Y Jke
pragma Solidity >=0.5.0 <0.6.0;
contract ZombieFactory {
event NewZombie (uint zombieId, string name, uint dna);

uint dnaDigits = 16;
uint dnaModulus = 10 ** dnaDigits;

struct Zombie {
string name;
uint dna;

Zombie[] public zombies;

mapping (uint => address) public zombieToOwner;
mapping (address => uint) ownerZombieCount;

function createZombie (string memory name, uint dna) pri
vate {
uint id = zombies.push (Zombie( name, dna)) - 1;

zombieToOwner [id] = msg.sender;
ownerZombieCount [msg.sender] ++;
emit NewZombie (id, name, dna);

function generateRandomDna (string memory str) private vi
ew returns (uint) {
uint rand = uint (keccak256 (abi.encodePacked( str)));
return rand % dnaModulus;

function createRandomZombie (string memory name) public {

require (ownerZombieCount [msg.sender] == 0);
uint randDna = generateRandomDna (_name) ;
_createZombie( name, randDna);

}

contract ZombieFeeding is ZombieFactory {

}
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contract ZombieFeeding is ZombieFactory {} Jﬁm
5l ZombieFeeding slsyl3 cul ol Kl &5 55l
Sl LS colae pl 4 il sl 3l ZombieFactory sls)l 3
shayl s @‘)5 S4S 4 ZombieFeeding  sls,l 3

2313w iws ZombieFactory
pragma Solidity >=0.5.0 <0.6.0;
import "./zombiefactory.sol";
contract ZombieFeeding is ZombieFactory { g:::)

function feedAndMultiply (uint zombieId, uint targetDna) publ

N g:::>

require (msg.sender == zombieToOwner [ zombieId]);
Zombie storage myZombie = zombies[ zombieId];
_targetDna = targetDna % dnaModulus; g:::)
uint newDna = (myZombie.dna + _targetDna) / 2;

_createZombie("NoName", newDna) ;

}
ke 1 0T 0l e 558 SYsb e IS G STiimport b os S 55050 )
D5d 3 b olaie cpl sl 38 I3 1 O e 535S s L6

3 S esleul import
Solidity > .(memory Jlis ;3 storage) esls (gilwe 23 Jowe.¥
Storage .S o3 memory s Storage s | st A5
05 ol sl e eslital Sl oy 5o b ate Sl (g5l 3 (6l
5 el ba it (g3lue 5 (gl (B e (gabaSl> memory & Col J-
Ol s Sas Bl 03 Lpd o SU dedga sla)l 3 2l sla sl o
SIS LSl sl eslinad 4 (g3l bl i ool 4L RAM wlis
Gl pite S o xS 1 Lol 53 5 ssba Solidity |5 Cons
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Wy Sek (Ge ) 53 Adued ¢l 9 Lgd e 6,03 Storage s
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g sl dodr Ll 45 S e Sl
pragma Solidity >=0.5.0 <0.6.0;
contract ZombieFactory {
event NewZombie (uint zombielId, string name, uint dna);

uint dnaDigits = 16;
uint dnaModulus = 10 ** dnaDigits;

struct Zombie {
string name;

uint dna;

}

Zombie[] public zombies;

mapping (uint => address) public zombieToOwner;
mapping (address => uint) ownerZombieCount;



b sbaisaskd 5 ol S sk e | 144

function createZombie (string memory name, uint dna) internl

{

uint id = zombies.push (Zombie ( name, dna)) - 1;
zombieToOwner [id] = msg.sender;
ownerZombieCount [msg.sender] ++;
emit NewZombie (id, name, dna);

}

function generateRandomDna (string memory str) private vi
ew returns (uint) {
uint rand = uint (keccak256 (abi.encodePacked( str)));
return rand % dnaModulus;

}

function createRandomZombie (string memory name) public {
require (ownerZombieCount [msg.sender] == 0);
uint randDna = generateRandomDna (_name) ;
_createZombie ( name, randDna);

b s ol s s Interface U Ll ¥ Jl

pragma Solidity >=0.5.0 <0.6.0;
import "./zombiefactory.sol";

contract KittyInterface {
function getKitty(uint256 id) external view returns (
bool isGestating,
bool isReady,
uint256 cooldownIndex,
uint256 nextActionAt,
uint256 siringWithId,
uint256 birthTime,
uint256 matronld,
uint256 sireld,
uint256 generation,
uint256 genes
);
}

contract ZombieFeeding is ZombieFactory {

address ckAddress = 0x06012c8cf97BEaD5deAe237070F9587£8E7A26
6d;
KittyInterface kittyContract = KittyInterface (ckAddress);

function feedAndMultiply(uint zombieId, uint targetDna, st
ring memory species) public {
require (msg.sender == zombieToOwner[ zombieId]);
Zombie storage myZombie = zombies[ zombieId];

_targetDna = targetDna % dnaModulus;
uint newDna = (myZombie.dna + _targetDna) / 2;



145 | aevess

if (keccak256 (abi.encodePacked( species)) == keccak256(a
bi.encodePacked ("kitty"))) {
newDna = newDna - newDna % 100 + 99;

}

_createZombie("NoName", newDna) ;

}

function feedOnKitty(uint zombieId, uint kittyId) public {
uint kittyDna;
(rrrrrrrr kittybna) = kittyContract.getKitty( kittyId);

feedAndMultiply( zombielId, kittyDna, "kitty");

§ Jla

pragma Solidity >=0.5.0 <0.6.0;
import "./ownable.sol";
contract ZombieFactory is Ownable {
event NewZombie (uint zombieId, string name, uint dna);

uint dnaDigits = 16;
uint dnaModulus = 10 ** dnaDigits;
uint cooldownTime = 1 days;

struct Zombie {
string name;
uint dna;
uint32 level;
uint32 readyTime;

Zombie[] public zombies;

mapping (uint => address) public zombieToOwner;

mapping (address => uint) ownerZombieCount;

function createZombie(string memory name, uint dna) int
ernal { £:::>

uint id = zombies.push (Zombie ( name, dna, 1, uint32(now +
cooldownTime))) - 1;

zombieToOwner [id] = msg.sender;
ownerZombieCount [msg.sender] ++;
emit NewZombie (id, name, dna);

}

function generateRandomDna (string memory _str) private vi
ew returns (uint) {
uint rand = uint (keccak256 (abi.encodePacked( str)));

[

return rand % dnaModulus;
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}

function createRandomZombie (string memory name) public {

require (ownerZombieCount [msg.sender] == 0);
uint randDna = _generateRandomDna (_name) ;
randDna = randDna - randDna % 100;

_createZombie ( name, randDna);

}
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uint32(now + sV LSS S osed A e b
NI IS Wpp ¥ S|V cooldownTime)

sbwl zombiefeeding.sol LL s 1, r)"}? Ol pts 31 e AL alsl s

pragma Solidity >=0.5.0 <0.6.0;

import "./zombiefactory.sol";

contract KittyInterface {
function getKitty(uint256 id) external view returns (
bool isGestating,
bool isReady,
uint256 cooldownIndex,
uint256 nextActionAt,
uint256 siringWithId,
uint256 birthTime,
uint256 matronId,
uint256 sireld,
uint256 generation,
uint256 genes
)i
}

contract ZombieFeeding is ZombieFactory {
KittyInterface kittyContract;

function setKittyContractAddress (address address) external
onlyOwner {
kittyContract = KittyInterface( address);
}

function triggerCooldown (Zombie storage zombie) internal {

_zombie.readyTime = uint32(now + cooldownTime) ;

}

function isReady(Zombie storage zombie) internal view returns
(bool) {
return ( zombie.readyTime <= now);

}

function feedAndMultiply(uint zombieId, uint targetDna, st
ring memory species) internal ({
require (msg.sender == zombieToOwner [ zombieId]);
Zombie storage myZombie = zombies[ zombieId];
require ( isReady (myZombie)) ;

_targetDna = targetDna % dnaModulus;
uint newDna = (myZombie.dna + _targetDna) / 2;
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if (keccak256 (abi.encodePacked( species)) == keccak256 (abi
.encodePacked ("kitty"))) {
newDna = newDna - newDna % 100 + 99;
}
_createZombie ("NoName", newDna) ;
_triggerCooldown (myZombie) ;

}

function feedOnKitty(uint zombieId, uint kittyId) public {
uint kittyDna;
(rrrrvrrrr, kittybna) = kittyContract.getKitty( kittyId);
feedAndMultiply( zombielId, kittyDna, "kitty");

}









