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EdlMEFAE LML (Decentralized Oracle Network)

EhiDERENRMLE EEmsE

001101101101100100 > .

110110110011001101 )

|

|

|

|

| "

|

: 110110000110100101 > . EMMENT mEd B & MERRIKE LR,
‘O =48 2 lA . HEnLE ALh .

: 000011110010011011 > ‘ HINERRAERRE EERESY:

| v

|

|

|

|

|

|

|

|

@ ERiMEMEHM L (DON)
001101111101100001 ) 1 HORE. B T8 S AR
® @ 2 BEL BRREEESS5HEM

100111001011100110 >

VIS

101110001011001011 > .

0 CRaTIE



Web3 NAF&&E
FERRNLHE 4, ZENEM Web2 BIR

N T T A A

0 Chainlink Web3 IR 5%

EulyE T E LML (Decentralized Oracle Network)

R (L/L2) Web 2
B4 &&= HiE, NA&&EWEERS%




DECENTRALIZED ORACLE NETWORKS

1,000+ oo

VERIFIABLE RANDOMNESS

8 OM+ Chainlink VRF
Y Requests Fulfilled

K

CUMULATIVE MONTHLY REQUESTS

DEVELOPER ACTIVITY

15K+ Public GitHub Repos
Referencing Chainlink Services
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Data Feed AP EH

)
=
{&5¥ (Lending & borrowing)

Issue and settle loans, liquidate undercollateralized

positions, trigger collateral swaps, and help protect
against insolvency.

Did

S RFE= (Mirror Asset)

Generate mirrored versions of real-world and on-
chain assets using on-chain collateral and Price Feeds
as the reference point for minting and redemption.

Stable Coin

Use financial market data to determine the
llateralization of stabl

ins, automate mint/burn
operations, and trigger rebasing functions.
AAVE $Oompeund venus

SYNTHETIX oplum

@ Liquity @ Fei Protocol Ampleforch

=

= ®HE (Asset management)

FTERXZ S (Opti

nd Future)
Enable the automated management of capital pools

and the marking of funds to market by referring to

Power advanced financial instruments and ensure
Price Feeds for rebalances.

platform solvency by dynamically setting the funding
rate and settling agreements.

s Set Nexus ofe Mutual

d¥dx . Lyra THALES



Data Feed {#EfH#53

TRANSACTION VALUE ENABLED

$6.18T+

Cumulative TVE in 2022

JUN2022 JUL2022  AUG

s %> QO H

DATA FEEDS

200,000,000+

Total On-Chain Calls

JAN 2020 JULY 2020 JAN 2021 JULY 2021 JAN 2022

B 7 6o or

JULY 2022

OFF-CHAIN DATA

4,000,000,000+

Data Points Delivered On-Chain




Data Feed - ETH/USD

¢ ETH/USD

Trusted answer © Oracles

“ $1,282.06 = = = = — . =
$1, 01 B & H] ® Q] 0 Data Feed MFATIE:

Network Also on other networks $1,282.03 $1,282.04 $1,282.03 $1,282.06 $1,282.04 $1,282.03 $1,282.04 h tt pS//d ata.c h aln. | N k/
4 Ethereum Mainnet 20 0006
= -— - -— -— -— —
2248 INZS
BEHEZEE LS RENHIMN
Asset Name Asset Class Tier :F " S\ o Figment F e E
N = = =
Ethereum Crypto Verified $1,282.06 $1,282.47 $1,282.04 $1,282.13 $1,281.97 $1,282.01 $1,282.11 *ﬁ ’LJ‘ &-r‘, m E,‘] -~ 1$1'=' ©s
Trigger parameters O —-— — —_— — — — —
Deviation threshold Heartbeat (\’b | I =i ) A
4o [ ] oo £
0.5% 00:17:10
$1,282.06 $1,281.98 $1,28214 $1,282.06 $1,282.09 $1,282.11 $1,281.97
Oracle responses @ Last update ©
o — — — — — . —
Minimum of 21 October 12, 2022
31/ 31 42 minutes ago SNz Staked ) 5 Q e
$1,282.29 $1,282.1 $1,282.06 $1,282.06 $1,28216 $1,282.03 $1,282.03
\Y ) o
$1,281.96 $1,282.06 $1,282.06

Legend === Responded Awaiting response @ Transmitter



Data Feed BiARZEH
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1. Consumer 1§ Proxy & #JEK% latestRoundData()
2. Proxy i Aggregator &

#®E

-
Proxy &%)
AggregatorProxy

latestRounddata()

e
Aggregator 54
OffChainAggregator

Mapping transmission

latestRounddata()

BLEH latestRoundData()

3. Aggregator ;&R [8] Transmission 584 Proxy
4. Proxy R [E%5 R4 Consumer

HETHE ML
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Powered by
LinkPool

Browse by:

Feeds

 Filters Search here...

DATAPROVIDER

Tiingo

I Crypto  Equities  Financia
dxFeed

Crysto  Equities  Financia

NFTBank
NFT

Truflation
Economic Data
SportMonks

Betting  Odds  Sports

WatchSignals
WATCH
YENATS  Colectibles  Luxury Goods

TraderMade
Forex  Sentiment

] Blockpass
[ L] |

Identity ~ KYC

HENI

Art Indices  NFT

United States of America
Truflation CPI US Index
Truflation CPI US Food Category Index
Truflation CPI US Food @ Home Sub Category Index
Truflation CPI US Food Away from Home Sub Category Index
Truflation CPI US Housing Category Index
Truflation CPI US Rented Housing Sub Category Index
Truflation CPI US Transportation Vehicle Purchase Sub Category Index
Truflation CPI US Transportation Used Vehicle Purchase Sub Category Index
Truflation CPI US Transportation Gasoline Sub Category Index
Truflation CPI US Utilities Category Index
Truflation CPI US Health Category Index
Truflation CPI US Household Durables Category Index
Truflation CPI US Alcohol & Tobacco Category Index
Truflation CPI US Clothing Category Index
Truflation CPI US Communications Category Index
Truflation CPI US Education Category Index
Truflation CPI US Recreation & Culture Category Index

Truflation CPI US Misc Category Index

United Kingdom
Truflation CPI UK Index
Truflation CPI UK Food Category Index
Truflation CPI UK Housing Category Index
Truflation CP1 UK Transportation Category Index
Truflation CPI UK Utilities Category Index
Truflation CPI UK Health Category Index
Truflation CPI UK Alcohol & Tobacco Category Index
Truflation CPI UK Clothing Category Index
Truflation CPl UK Communications Category Index
Truflation CPI UK Education Category Index
Truflation CPI UK Recreation & Culture Category Index

Truflation CPI UK Misc Category Index

Any API N AT :
https:/market.link/

EETFEMMEREERRA
BIX FRRERE FHERUE,
BREFHE, SOREES.


https://market.link/
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Any API BiAREMH

4 N\
i ~ r ) 2 LINK &4
Consumer 84 Client 88 (ERC-677)
ChainlinkClient.sol OffChainAggregator
BuildChainlinkRequest =
_ ! L ) 3 HE TR ARG
\ J
s N
Operator &
L ) Operatorinterface.sol 4
6
1. Consumer &7 BRI EIE R
2. Client #1751k, J§FA ERC-677 ) >
TransferAndCall()
3. LINK i§f Operator 5#)% 5 API i % 4

4. Operator #15KE A EventLog
s5-6. MENBRRFERFEFHFESEE

Consumer
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Chainlink Functions I %&#%18

OFF-CHAIN

1. requestData

ON-CHAIN

2. sendRequest

End Consumer

3a. startBilling

User dApp /
Smart Contract

8. fulfillRequest

An end user initiates the Chainlink
Function embedded within the dApp.

The dApp makes an request to the Chainlink
Functions smart contract. This request consists of
the API endpoint, any transformations to the data,
and encrypted credentials (if any).

3b. OracleRequest event

Chainink Functions
Smart Contract

7. transmit

OFF-CHAIN

A decentralized oracle network (DON)
continuously listens to the Chainlink Functions
smart contract. When it picks up the request,
each node independently triggers their runtime
environment to fetch external data, performs any
computations on it, and returns the result.

4. Sandboxed Execution 5. API Request
>
<
Execution Result APT Response
4. Sandboxed Execution 5. API Request @
>
Execution Result R Response ¥
4. Sandboxed Execution 5. API Request L
> Providers
<
Execution Result VUAPT Response
4. Sandboxed Execution 5. API Request
>
<
Execution Result API Response

The nodes reach a consensus on the final answer
using OCR 2.0. One node is then picked to transmit
the result back on-chain. In the unlikely event that
the node fails to publish the data, another node is
chosen to transmit it on-chain. The end result is
high reliability and trust-minimized security.
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AL EREHL BB B (VRF)

A EAEREHLB (VRF) FE X :

In cryptography, a verifiable random function
(VRF) is a public-key pseudorandom function
that provides proofs that its outputs were

calculated correctly.

1. TEBAf% (Provability)
2. %% (Uniqueness)
3. {AbEHLE (Pseudorandomness)

VRF # 3 1 BR¥:
1.

FHEREY (Key Gen)
G(r) => (PK, SK)

PK:public key, 22%f
SK:secret key, %4A

FEHL 3 & B # Evaluate)

E(SK, seed) => (Randomness, Proof)

seed: RNGHIFhF
Randomness: BE#LL
Proof:iEBA

ISIFBRE# (Verify)
V(PK, seed, Randomness, Proof ) => (true or false)

true : BHIERLTH
false : IGF LT


https://en.wikipedia.org/wiki/Cryptography
https://en.wikipedia.org/wiki/Pseudo-random_function

Chainlink VRF W& ik8

RAR&y:
£ 3532 SR

MENDR:
@ &R, FEL

WA

10101101111110

y -
1010110111110010101101010 !

Proof

WMEHTA: VRF &4:
1047 seed RS VRF &£5:& T E LA PK

RRREHL#FI Proof # proof EHIEREHLE



Chainlink VRF {7 E

NFT 8|84 & (NFT Creation & Distribution)

BT VRF {EA BB NFT S EREHE S
4 NFT collection S5 &M O BEHAENFT

=F 35 THASR

https://blog.chain.link/blockchain-rng-use-cases-enabled-by-chainlink-vrf/

AFEHIE (Fair selecting)

o HRMELMBMSEELMBRE



EEEM1I2ABKT 440%

VERIFIABLE RANDOMNESS

8 oM Chainlink VRF
° + Requests Fulfilled




Chainlink VRF EAR%ZEq
=L ETRENSR

4 ) 4 . )
VRFConsumer §%§ VRFCoodinator §%
2
RequestRandomWords Re 4
questRandomWords
g(eey(lz-l:::i\;;ubld (KeyHash, Sender
CalcllbackLimit e
Check & write into
NumWords) { event log}
Send to VRFCoordinator}
7 FulfilRandomWords 6
FulfilRandomWords (Proof, RC) {
C(randomV\(ords){ Verify & return Random
ustom logics} words }
\. J \_
1 AR ENE K Y % 2T = dn vE -~ e
1. ﬂHfJ iczniu mer & _’?E’]ﬂlﬂyﬂl}zf[‘)ﬁ*ﬂ?\i L 5. T E HL@T VRF 4 s bE#LE0F Proof
= HEF - ,’\Jlﬂ}ﬂfoordmator LR BGR K BEAL 6. TS #L4F rc # proof E A Coordinator
3. % PreSeed B A Event log 7. Coordinator #{TIIE & FFHEHEE A Consumer &4

4. FME HUIEE Event log H8Y PreSeed # blockhash
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ﬁ'é‘] E ﬁJ‘l tﬂl‘ﬁ' (Smart Contract Execution Automation)

ERAAFLE ERayER

R Bounty #&3X(ETH
@ i:ﬁggop e @ Alarm clock)

FLREBAREIT—THDER SRERIT KXW EMTAKPREHEE, TR HITHR
Solidity B Cron job, M5i#& 4R7%, #H ThEIa] KB 5T BN
REZZBELEA,

o ##A direct commitment
° &5 F B BA R E FI 3R ° winner-takes-all reward
o EA p S UL ° B ERRBTIEE



Chainlink Automation {&iFB TR EY

QO

HHEAHFEERN, ¢
E— upKeep

110010110010010011100100

< >
< >

110010110010010011100100

Automation FREHA, B AT fEEFH RIS

KA, HREANKMZNIT.




ﬁ'é‘] E ﬁ]" tﬂl‘ﬁ' (Smart Contract Execution Automation)

@

Chainlink %% l UpKeep &4

t‘ﬁ
. @

1. Oracle &
CheckUpkeep, | 2%&#
BEH

2. 18R CheckUpkeep &4
TER, MTANRRGERE

3. 18 CheckUpkeep &4
# 2, oracle A keepers
EMEY

4. Keepers M &41E B
consumer &4
performUpkeep BH#



Chainlink Automation iz E

BE#h & 7 & yield (Yield Harvesting and DEX R4} 2 (DEX limit orders)
Compounding)

@ v a2 0

ST & EHR (Liquidation) Zh7%S NFT (Dynamic NFT)

o~



Chainlink Automation &%

CHAINLINK AUTOMATION

Chainlink Automation 7= OB ()4 Acive Ukeer

Jobs

Web3 Bal{bLARFZ EEE T 130 1
InH, Bah{b{EAd 250+

“We needed a reliable automation service in order for
our prediction market to run exactly on-time every 5
minutes. Chainlink Automation provided us with a

highly reliable solution we can depend on.”

- Chef Snowball, the Head Chef at PancakeSwap

JAN 2022 MAR 2022 MAY 2022

JUL 2022

SEPT 2022



Chainlink Automation AR ZE#,

gL

-
KeepersCompatible

1

-
KeepersRegistrar

Y

ETME NS

KeepersRegistry

2
. cjc
@ © 353

1. 83T Registrar;TAAR &Y

2. DON @&iT event log #EkiER

3. ¥E checkUpKeep()

4. Registry ER &4

5. DON #11T Registry performUpKeep()

6. Registry TR &%) performUpKeep()
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F&EIRKHES

Chainlink #i&

117,922
fERAZEI Chainlink Somoyoainz0ze Alchmey ¥i3
B9 GitHub repos
HE TREEAMNENRE
205,827
Verified smart contract deployments
are up more than 50% in 2022
M Developers & Web3 117,922
How many Stackoverflow
L X F IR GER 0] R
are asked on =
: H=E

‘The number of total contracts deployed is more than 10X larger. Aalchemy

S
=, stackoverflow




F&ERE

M Developers & Web3

do

developers
2

a side project or hobby
an app at work

as a student

stackoverflow

T used it in a side
project or hobby

I used it for
an app at
work

I have learned
aboutitasa
student

I created a new
chain and token

40%

Percent




BE5AK - 2022 BRENR

MEREMW:10.14 - 11.18 £ L3417
https://chain.link/hackathon

[m] FRI 14 Of

B3 - $475,000 Filecoin - *General* StorageWizard - $22,500(3)

Filecoin - *Bonus* Web3Fy - $7,500

T =
tarts

Chainlink Grand Prize - $25,000
Chainlink NFT & Gaming - $15,000

Chainlink DeFi Prize - $15,000
Chainlink DAO Prize - $10,000 Filecoin - *Bonus* Gaming, Metaverse, Daos &
NFTs (Oh My!) - $7,500

Filecoin - *Bonus* Social Good Warrior - $7,500

Filecoin - *Bonus* On the Tools - $7,500

Chainlink Social Impact Prize - $10,000 . )

Filecoin - *Bonus* Computer Over Data - $7,500
Chainlink Women in Tech Prize - $10,000 ) . . o

Filecoin *Bonus* DeFi Magician - $2,500
Chainlink Services - First Place - $7,000 ) .

Filecoin - Runners up - $12,500 (20)
Chainlink Services - Second Place - $4,000 ) .

Truflation - $10,000 - 3 total winners (3)
Chainlink Services - Third Place - $2,000 )

Solana Foundation - $10,000

Chainlink Top Quality Projects - $20,000 (40
P vy $ (40) QuickNode - $5,000




2022 FRER
fa O

oChainIink
Chainlink Spring 2022
Hackathon Winners

)
2022 HEEBEKRIIEFS

2022 & BRI\ R E i &

-+

Grand Prize

° Chainlink Verifiable Merkle Tree
e https://devpost.com/software/chainlink-vmt
e https:/aithub.com/vmtree/hackathon

NFT & Metaverse
NUSIC: Layer 1 for Music

[ ]
e  https:/devpost.com/software/nusic-layer-1-for-music
e https:/aithub.com/nusic-fm
e  https:/nusicfm/
DeFi

DeFi for People
https://chainlinkspring2022.devpost.com/submissio
ns/329669-defi-for-people

e  https:/dithub.com/defiforpeople

o CATIE


https://devpost.com/software/nusic-layer-1-for-music
https://github.com/nusic-fm
https://nusic.fm/
https://mp.weixin.qq.com/s/kM7XeuZcjKWGCNHFwZXBhg
https://blog.chain.link/chainlink-spring-2022-hackathon-winners/
https://devpost.com/software/chainlink-vmt
https://github.com/vmtree/hackathon
https://chainlinkspring2022.devpost.com/submissions/329669-defi-for-people
https://chainlinkspring2022.devpost.com/submissions/329669-defi-for-people
https://github.com/defiforpeople

Grant

RiEFE Grant E{AN 48
P EEF LR Grant Z4

GCrant Program &4 T S EIEEMBIE N Chainlink TheE, IRA T EZAMMNE, BEEiL Chainlink #I 52/, LIEIFHARS Web3

oChainlink
Chainlink
Community Grant

H hack

Grants

HackBG Receives Chainlink Grant to Develop Gas-Efficient, Open-Source NFT
Reveal Templates Using Chainlink Keepers and VRF

July1,2022 * Chainlink

HackBG has been awarded a Chainlink Community Grant to build open-source templates
that help reduce gas costs for NFT mints.

o Chainlink

Chainlink
Community Grant

¥ Floodlight

Grants

Floodlight Receives Chainlink Grant To Build Global Greenhouse Gas Emissions Data
Feed

June 3, 2022 © Chainlink

Floodlight has been awarded a Chainlink Community Grant to fund the development of a
data feed that makes geospatial climate data accessible on-chain.

0 Chainlink

Community ©: Chainsafe
Grant
Program

Grants

ChainSafe Receives Chainlink Community Grant to Natively Integrate Chainlink Into
web3.js

March 25,2022 « Chainlink

ChainSafe, a leading blockchain R&D firm, has been awarded a Chainlink Grant to natively

integrate Chainlink into the web3.js library.
O chainink


https://blog.chain.link/category/grants/
https://chain.link/community/grants

Startup with Chainlink

S F Startup with Chainlink ERiEFR %

Startup with Chainlink {4 ?

(@)

DX REA D, BB FR A R

R EREIERR 7

(@)

(@)

(@)

B Bul Startup with Chainlink {RR&SEEIH 4 ?

(@)

(@)

(@)

All levels of maturity
REZE—TEIPA, FEIEEMHMIFOET/E
REAEMFERRIERA

Bl R ENZ T
BEAR S UM LA R AR S5 1R A 7
MIREERMEN=

m Frank &

& SRST AN

A-RLENTHBERE, mEABR


https://chainlinkcommunity.typeform.com/
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B A XH

https://docs.chain.link/

NEW Registration for SmartCon 2022 Secure your spe NEW Registration for SmartCon 2022

Chainlink Architecture Rondom Numb Chainlink's Request & Receive Data cycle and receive a single response.
Basic Request Model Get a Random Number

’ AggregatorV3Interface internal priceFeed; Example Contracts Table of Contents
Decentralized Data Model
Off-Chain Reporting Security Considerations « Example
Best Practices * Response Types

* Setting the LINK token address, Oracle, and Jobld
Contract Addresses

Migrating to VRF v2

DATA FEEDS
Introduction to Data Feeds

Using Data Feeds constructor() {

Historical Price Data priceFeed = AggregatorV3Interface(0 AECI06CEIOEF:
Feed Registry

Example
CONNECTTO ANY API This example shows how tos
Introduction to Using Any API

« Fetch a single word response in a single call.
Make a GET Request

API Reference P The Cryptocompare GET /data/pricemultifull API returns the current trading info (price, vol, open, high,
\iing ENE wiih D Foedi low of any s o cryptocurrancios n any thar curroncy tha you nood. To check the resporse, you can
Multi-Variable Responses directly paste the following URL in your browser https://min-
Contract Addresses N " " -
api.cryptocompare.com/data/pricemultifull?fsyms=ETH&tsyms=USD or run this command in your

Array Response &
Ethereum Data Feeds function getLatestPrice() public view returns (int) { terminal:

Large Responses
BNB Chain Data Feeds C

Existing Job Request

curl -X 'GET' \

Polygon (Matic) Data Feeds

Gnosis Chain (xDai) Data
Feeds :
# B API Reference

int price, Find Existing Jobs *https://min-api.cryptocompare . com/data/pricemultifull?fsyms=ETH&tsyms=USD"
Testnet Nodes and Jobs -H 'accept: application/json'

HECO Chain Data Feeds The response should be similar to the following example:

Avalanche Data Feeds ) = priceFeed.latestRoundData();

Fantom Data Feeds return price; AUTOMATE CONTRACTS

Introduction to Chainlink

Arbitrum Data Feeds Keepers

Harmony Data Feeds

Optimism Data Feeds S L. )

Keepers-compatible Contracts
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Solidity and Smart Contract Starter Kits!

0 & github.com h + ©
SmartContract
2 Repositories 136 Packages People 8 Projects
Pinned repositories
B trutfle-starter-kit B chainlink-mix 3 hardhat-starter-kit
An example smart contract utilizing Chainlink Working with smart contracts with eth-brownie, A repo for boilerplate code for testing, deploying,
python, and Chainlink and shipping chainlink solidity code
javaScript  Y¥70 % 39 @®soidity w3 ¥ JvaScript f¥1a Y
3 chainlink [ external-adapters-js
node of the decentralized oracle network, bridging Monorepo containing JavaScript implementation
o and off-chain computatior of external adapters
®Go Wisk ¥ sa2 @ Typescript X765 Y6
Q Find a repository Type ~ Language ~ Sort ~
T Top languages
chainlink 2
node of the decentralized oracle network, bridging on and off-chain A R B~ JavaScript @ Go @ TypeScript
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