HauioHaAnbHuUU yHiIBepcumem “KueBo-mMmozuaaHCcbka akagemia”
Dakyaomem iHpopMamuku

KBaaidikayiuHa poboma
"Po3pobka Be6-nAamdopmu gaa BuHazopogu 3a
nepepobky cmimma 3 BukopucmaHHAM 6A0KUeUH-
mexHoAoziu ICP ma Solana”

cmygeHm I13-4 NaBpualok Boanogumup
AMumpoBuuy
Kupuao CemeHoBuu ['opoxoBcokuu



AKmyaAbHIcCmb
npobAaemMmu

Bigcomku cmMimma B YKkpaiHi uge Ha hepepobky

Lle npu3zBogumob nozipweHHAa akocmi noBimpsa, Bogu, rpyHmiIB,
3HUXKeHHA BIopI3HOMaHIMMA



AKmyaAbHIcCmb
npobAaemMmu

BnpoBag»keHHA bAoKkueUH-mexHOAO2IU HagaE:
* [1po3opicmbob | goBipa
Y npoekmi, noB'a3zaHomy 3 ekoaozielo ma nepepobkolo, BaxkauBo,
w06 yyacHuku Moz2Au goBipamu gaHumMm npo nigmBepgKeHHA
nepepobku
* TokeHi3auia ak MomuBauin
baokueuH gae 3mozy BnpoBagumu 2Hyuky ma HagiuHy cucmemy
BuHazopog 3a yuacmb y nepepobul Ha ocHoBI utility mokeHiB ma NFT
* ChinbHOMA
UaeHu Web3-koM'loHimiI BgaAo nigxogamo nig onuc uinboBoi
aygumopli: BignoBigaAbHa | npozpecuBHa Micbka MOAOQb.



3aBgaHHA

Aocaigumu yci mokauBocmi 6aokueuny ICP gaa nobygoBu Beb-
gogamkiG

Po3pobumu ma po320pHYymMuU Ha HboMy 2euMidpikoBaHy naampopmy
gAa momuBaull kopucmyBauiB 3a pecaukAiHz

CnpoekmyBamu cmapm-koHmpakmu gaa mokeHiB, kompi
KopucmyBau ompumyBamume 3a cBOol 3YCUAAA

HmMezpyBamu 6aokueuH Solana, HanucaBwu aHaAO2IUHI cMapm-

KOHMpakmu gaa po3nogiAy BuHaz2opog

3abe3zneuumu aBmopu3sauilo 3a gonomozolo Internet identity ma
Solana wallet

3abe3zneuumu mMexaHi3m nepelBipku gokasy nepepobku



bajzoBuu flow kopucmyBaua

1.3po6umu pomo-gokas
nepepo6ku

KopucTyBad NOBHHEH 3pOOUTHU
doTorpadiro Ha nepepoOHIN CTaHIIiI 3i
CMITTAM, SIK JJOKa3 PeCauKJIUHTY

4. Ompumamu mokeHu

[lic/iga npoxomKeHHd IepeBipKH,
KopucTtyBad Biipa3y orpumMye 1000 PoR
TOKEHIB

2. 3aBaHmakumu ¢pomo
Ha nAamdopMy

JlaJti, KopucTyBay Ma€ aBTOPU3YBATUCH
3a JIONIOMOI'0K0 06pPAaHOTr0 HUM METO0/a i
3aBaHTAXKUTHU POTO 3 ONMHMCOM

5. NMpugbamu 3a Hux
KynoH Ha 3HUXKKky

KoJin koprcTyBad Ha36Upa€e J0CTAaTHIO
KIJIBKICTbh TOKEHIB, BIH 3MOXe
npua6aTH KynoH (NFT) Ha 3BHMXKKY

3. lNpoumu nepeBipky

[licsig 3aBaHTaXXeHHA JOKa3y,
JIaTgpopMa nepesipse 3a JOIOMOI 00
OpenAl APl BasigHICTh

6. Ckopucmamucbo
3HuUkkolo

JlJ14 1bOT'0 BIH Ma€ NNOKa3aTH
3reHepOoBaHUU
QR-code, skuM Ma€ BifickaHyBaTU
peiICTaBHUK OpeHAY



Onuc mexHIYHUx achekmiQ



Internet computer protocol

IHmepHem-komn’lomep (Internet Computer) — ue nybaiuHa 6aockueliH-MepeXka. BoHa y MinbloHU pa3iB

nomyXHiwa ma 3gamHa 3aMiHUMmu XMapHi cepBicu U mpaguuiuHi | T-piueHHs.

Interoperability

|ICP Hasiae MOXKIUBICTD pOOUTH HTTPS-
3anyuTU Ha Web2 cepBicu, BUpilly04r
“The oracle problem”

— "A'.j'i.s el
. A g v
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I I
oo 4l

Reverse gas model

BuTpaTH Ha ras omia4yyoTh
po3po6HUKHU. KiHlleBi KopUcTyBayi
OTPUMYIOTb JOCTYII 10
JlelleHTpaJ1i30BaHMX 3aCTOCYHKIB
(dapps) 6e3 BUKOpPHUCTAaHHS TOKEHIB

Canister-based architecture

CMapT-KOHTPAKTH, 1110 npalooThs Ha ICP, €
MIOTY>XHO0 €BOJIIOLIE TPAAULIIMHUX CMAPT-
KOHTPAKTIB 1 HA3UBAKTHCA KaHICTepaMU
(canisters). Ile o64uc/II0Ba/IbHI OUHULL, AKi
IIOEAHYIOTh Y CO0I SIK KO/, TaK i IaHI.

s

R &
Internet identity

Internet Identity (II) — e
aBTeHTUiKalliliHA cHCcTeMa, HATUBH:
J1s1 6J10K4YerHy |CP



Solana

byaa po3pobaeHa Solana-npozpama Ha ¢peumBopky Anchor (Rust) i 3egnaoeHa B meperky devnet

declare id!(

Program Account < Refresh
Address D 43wVxFKwLtXhAKPxpWuiZMHBSdeBAUTAt 6mkCrZUGonX

Balance (SOL) ©0.00114144
pub fn mint nft(

ctx: Context<Mintnft Executable

name: St
Executable Data

symbol: S
uri: str
) -> Result<()

let authofit?_seeds: &[&[&[us]]] = &[&] , &[ctx.bumps.program authority]]]; Verified Build ( ®

Upgradeable

create(CpiContext: :new( SORURYC S O
ctx.accounts.associated token program.to account info(),

Create : Last Deployed Slot

payer: ctx.accounts.mint authority.to account info(),

associated token: ctx.accounts.token account.to account info(),

authority: ctx.accounts.mint authority.to account info(),

mint: ctx.accounts.mint.to account info(),

system program: ctx.accounts.system program.to account info(),

token program: ctx.accounts.token program.to account info(),

Upgrade Authority

< Refresh

mint to
CpiContext::new with signer(
ctx.accounts.token program.to account _info(),
MintTo {

Kog cmMapm koHmpakmy Ha [1lpoepama B Solana explorer
Anchor
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IlHMeepayia Solana wallet |

Internet identity

Ic-SIws IHmMezpye aBmeHmudikauilo uepe3 2zamaHeuo Solana y
3acmocyHku Internet Computer 3a gonomozolo kaHicmpu 3
nigmpumkolo SIWS ma ¢ppoHmeHg-6i6AIomeku ic-siws-|s:

DpoHmeHg BukopucmoBye ic-siws-js, wob HagicAamu 3anum
Ha SIWS-noBigomaeHHA gaa Bxogy go kaHicmpu.

KaHicmpa 2eHepye ma noBepmae SIWS-noBigomMAaeHHA.
Ic-sIws-Js 3anumye B kopucmyBaua nignucamu ue
noBigoOMAEHHA 3a gonoMozolo U020 2aMaHuA Solana.

[lignucaHe noBigoMAeHHA HagCcuAaeMbCA Ha3ag uepes IC-SIWS-|S
go kaHicmpu.

KaHicmpa nepeBipae nignuc i Bugae geae2oBaHy igeHMUUHICMb
IC (Principal).

DpoHmeHg BukopucmoBye ulo genezoBaHy igeHMUUHICMb gAA
aBmenmudoikoBaHux BukaukiB go iHwux kaHicmp.

Sign in with Solana
for the Internet Computer

10
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|CP smart contracts

byao peanizoBaHo cmapm-koHmpakmu (kanicmpu) Ha moBi Rust gaa |CP 6aokuelHy. KaHicmpa storage no cymi
BukoHye poab b6ekeHga | BA, BukopucmoBylouu stable structs, kanicmpu nft 1 dip20 peaaizylomo Aoziky mokeHiB

gAda BuHazopog, Mmalomb BukAuku oguH ogHo20

#[update]
async fn store data(image: Vec<u8>», comment: String, location: String, created at: u128) -> String {

let principal id = caller().to string();
let recycle data = RecycleData { image, comment, location, principal id: principal_id.clone(), created_at };

nut storage = .lock() .unwrap();

Module hash @59bef807d8a59e9748a5af74f6661828649a644493768d8bfdacBab
Upgraded code for canister storage, with canister ID bw4dl-smaaa-aaa let user records = storage.entry(principal id.clone()).or insert(vec!
Deployed canisters. user records.push(recycle data);
URLs: _ _ reward user(caller()).await;
Frontend canister via browser: . .
fromtend: principal id
- http://by6od-j4aaa-aaaaa-qaadq-cai.localhost:4943/ (Recommen|}
- http://127.0.0.1:4943/?canisterId=by6od-jd4aaa-aaaaa-qaadq-cai (Legacy)
internet_identity: .
- http://rdmx6-jaaaa-aaaaa-aaadq-cai.localhost:4943/ (Recommended) |_| p u kAa g ko g y ka HICM p u Sto re_ d a ta
- http://127.0.0.1:4943/?canisterId=rdmx6-jaaaa-aaaaa-aaadq-cai (Legacy)
Backend canister via Candid interface:
backend: http://127.0.0.1:4943/?canisterId=bd3sg-teaaa-aaaaa-qaaba-cai&id=bkyz2-fmaaa-aaaaa-qaaaq-cai
dip2e: http://127.0.0.1:4943/?canisterId=bd3sg-teaaa-aaaaa-qaaba-cailid=be2us-64aaa-aaaaa-qaabqg-cai
ic_siws_provider: http://127.0.0.1:4943/?canisterId=bd3sg-teaaa-aaaaa-gqaaba-cailid=b77ix-eeaaa-aaaaa-qaa

da-cai
internet_identity: http://127.0.0.1:4943/?canisterId=bd3sg-teaaa-aaaaa-qaaba-caifid=-rdmx6-jaaaa-aaaaa-aa
adqg-cai
nft: http://127.0.0.1:4943/?canisterId=bd3sg-teaaa-aaaaa-qaaba-cailid=br5f7-7uaaa-aaaaa-qaaca-cal
storage: http://127.0.0.1:4943/?canisterId=bd3sg-teaaa-aaaaa-qaaba-cailid=bwaidl-smaaa-aaaaa-qaacq-cai

Pe3zyaomam build’y npoekmy 3
dfx



Frontend | APl iIHmezpauli

Frontend 6yB HanucaHuu Ha ¢peumBopky React.js 3 Typescript i TaillwindCSS gaa Ul-uacmuHu. lNpauloe mak camo
B kaHicmpi. Bgaemogie 3 kaHicmpamu Ha Rust uepe3 Candid interface. AogamkoBo gogaHo iHmezpauii 3 cepBicamu
DeepAl (gas 2eHepauil kapmuHok npu miHmi NFT) | Opencagedata gaa BugHaueHHA 2eonokaui

= storage.did M X

storage » = storage.did

e Result 1 = variant { Ok : User; Err : text };
» User = record {

name : text;

description : text;

created at : nat;

image : text;

principal id : text;

location : text;

t authClient = await AuthClient.create();
t identity = authClient.getIdentity();
t storageActor = createStorageActor(storageCanisterld, |

identity,
>
)5
}5 t dip2@Actor = createDip2@Actor(dip2ecCanisterid,
ice 2l () =>4 :
create brand : (Brand) -> (Result);
create or _get user : (text) -> (User);
get all recycle data : () -> (vec RecycleDatawithoutimage)
get brand with employees : (text) -> (opt record { Brand; ve
get brands by principal : (text) -> (vec Brand) query;
get recycle data : (text) -> (vec RecycleDataWithoutImage) query;
get user : (text) -> (opt User) query;
store data : (blob, text, text, nat) -> (text);
update user : (text, text, text, text) -> (Result 1);

}user_works_for‘*brand : (text, text) -> (bool) query; Buk/\uk Ha Ul

identity,

>

1)s

t storageActor.store data(byteArray, formData.con , formData. ion, new Date().getTime());
t mintRes = await dip2@Actor.mint(identity.getPrincipal().toString(), BigInt(1060));

toastNotifications.success( ) i

Candid iHmepgeuc kaHicmpu
storage

12



AeMoHcmpauis
3acmocyHKa




ABmopu3ayin

INTERNET
IDENTITY

Choose Identity &,

to connect to http:/127.0.0.1:5173

Safe. Private.
Decentralized.

Pioneering passkey based identity since May 2021 More options

Learn more about Internet ldentity % . & Backpack = o X

73/login Sign In with Solana

CO Proof of Recyc“ng Recycling form  Bonusshop My NFTs  NFT minting Profile  Contact Al

Proof of recycling Wallet 1

=)

localhost:5173 wants you to sign in with
your Solana account:
Welcome to PoR CYEFLFwVgKDgwJ8iqUH5B6kTobhDp
VNBDzFB8GdF2252
Sign in with Internet Identity to access your account

Login to the Proof of recycling app

URL: http://localhost:5173
©C Login with Internet Identity Version: 1
Chain ID: devnet
Nonce: 4e6f7420696e20757365
Issued At: 2025-05-20T10:35:49.698Z
Expiration Time: 2025-05-

AnTan.FALan AnAT

e = Connect Solana Wallet
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3BuuatiHuli kopucmyBau llapmHep

f Create New NFT Reward

o Location fetched successfully! Create a new NFT reward that users can redeem with their recycling tokens. Fill out the form below to mint a
new NFT to the platform.

Recycling form  Bonusshop My NFTs  NFT minting  Profile  Contact

&% Submit Your Recycling Proof

Photo Proof of Recycling * NFT Name *

3% Off for massage

Description *

Get 3% off for massage from best massagers in Kyiv.

NFT Image *

Location *

©) Zhytomyr, Ukraine

Comment
[] recycled 2 of glass bottle caps

NFT Type *

) Discount C» Freebie & Merchandise o f:‘:;zrmntal £ Experience -

Submit Recycling Proof

15
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Confirm Transaction

-
A

Transaction preview

Wallet 1
Get 3% off for massage from best
massagers in Kyiv.

Confirm Exchange

Are you sure you want to exchange 2500 tokens for

"3% Off for massage” NFT7

@ This action cannot be undone. The NFT will be minted 17477502809 34
to your connected wallet

Cancel Confirm Exchange

@ Available Redemption Details

S@LSCAN Blockchain v Signin '

4 3% Off for massage earch transactions, blocks, programs and tok

Sponsored: | Solpot.com: On-Chain SOL Games. Free Solana Daily Case - No Wager Required! Open Now @ Buy v o2 Exchange v @ Play v
Fungible Asset Overview Profile Summary

3% Off for massage (POR) Token address FSVB5BIdUSEWYhmaFubxMHD2xaHUXf7u6UQfouTn753w Experiences

Status PRIMARY MARKET | | MUTABLE

Show this QR ¢ode to the cashier to redeem

FSNHxITxwAbNjbyBSoK&6AVRPEWmM

3% Off for massage

your reward
0%@ Freez AUVSRJIWK1CAdWa88eSFsNHXITXwAbNjbyBS W o
Get 3% off for massage from best massagers
BSjXSDh3DERZES|EHT7Q9PCngGNUIEVDTKAYe20dPdxr . . ’ S
' ST ¥ HRATANEA0W in Kyiv. View on blockchain (2
Token Program
Acquired: No expiration
0.001461 SOL
: Expires: No expiration
! Token Extensions FALSE
Token Cost: 2500 Tokens
Creator (0) v Attributes (5) L



Recent Activity My NFTs Recycling Stats
% Your Recycling Stats
- - ing Activity (Last 7 Days)
Claim Your Daily Tokens i e
Spin the wheel to find out your reward today!
3 15
;
= 0.3
0
Non Tue Weo Thu
Daily Rewards

Claim your daily rewards and earn extra recycling tokens!

Fri

Sat

[etimidikauis

©

Eco Quiz Challenge

How much water can be saved by turning off the tap
while brushing teeth?

[ Up to 2 gallons

Up to 5 gallons
Up to 8 gallons

Up to 10 gallons

Sun

9,

@ Claim Daily Tokens [

® Eco Quiz Reward

Recycling Streak
2 Day Streak!
2 Keep recycling daily to maintain your streak
o1

3 more days until your next reward bonus

Community Leaderboard

1 @qpeap-pdqpt-h34km-7dubb

Quiz Completed!

You got 1 out of 3 correct!

You've earned 10 recycling tokens as a reward.

Come back tomorrow for a new set of questions and more
chances to earn tokens!

Claim Reward

3000 POR

17
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BucHoGBku i

Bgy/\bmami Bganocb peanizyBamu 2Hyuky hnaAamapopmy gaA
2OICPUkraine . Announcement mMomuBau,ii pecatirkiHay 3 eneMeHmamu zetimidikauii. Beb-
ATHON gogamok Mae npueMHUU IHMepgdeuc | po32opHYyMuUU Ha

Letstrv ICPL 5O WINN ERS 6AaokueuHi ICP. Tako), Bganocb gogamu kpocueuHoQBy

NG T e e dyHKuioHaAnbHICMb, nobygyBaBwu Solana-npoezpamu Ha
Anchor. 3'acoBaHo 20A0BHI nepeBazu ICP, a makoxk

npoaHaAigyBamu BigMmiHHOCMI MiXk 6A0KkueUHaMu 3 pi3HUMU

gas model.

Top 1 Proof of Recycle $2,000

Top 2 TABB BullBeary $1,500

Top 3 DAOGov Wallet $1,000

Crowd Favorite Award GrindURUS $500

[1Tpoekm BXe BuzpalB xakamoH “Let’s try ICP”, 3auHaB 2 micue
Ha Moz2uAaHcbkoMy cmapman akceaepamopi, a makoX 6epe
yuacmob B xakamoHi “Solana breakout”

MocuAaHHA Ha hAamdopMy Y MaubymHboMy naaHylo iHmezpyBamu we binbwe
https://2dwgp-naaaa-aaaan-qzyng-cai.icpO.io/ 6AokuelHiB (Ethereum, Binance Smart Chain ma iH.) ,

cmBopumu HamuBHuUU MobiAbHUU gogamok.


https://2dwgp-naaaa-aaaan-qzynq-cai.icp0.io

