Solana #ig

1. &8
o HiE

o https://www.soldev.app/course

o https://www.solanazh.com/

o https://decert.me/tutorial/sol-dev/
e anchor: https://www.anchor-lang.com
e i¢in: https://soldev.cn
e Spltokendocs: https://spl.solana.com/

e Solana web3.jsdocs: https://github.com/solana-labs/solana-web3.js.git

2. ZhbAR
2.1 DB

2.1.1 kP#Z5
o FTH{EEERTZEE Account 2

pub struct Account {
/// lamports in the account
pub lamports: u64, // &0
/// data held in this account
#[serde(with = "serde_bytes")]
pub data: Vec<u8>, // FHEAE, SL90KFE4HHIF/FHIAH
/// the program that owns this account. If executable, the program that

~N o b~ W N R

loads this account.
pub owner: Pubkey,

/// this account's data contains a loaded program (and is now read-only)

10 pub executable: bool, // SZZIIKFULTIN true
11 /// the epoch at which this account will next owe rent
12 pub rent_epoch: Epoch,

13 }
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pub

struct Message {

/// The message header, identifying signed and read-only ‘account_keys .
/// Header values only describe static ‘account_keys', they do not describe
/// any additional account keys loaded via address table lookups.

pub header: MessageHeader,
/// List of accounts loaded by this transaction.
#[serde(with = "short_vec")]

pub account_keys: Vec<Pubkey>,

/// The blockhash of a recent block.
pub recent_blockhash: Hash,

/// Instructions that invoke a designated program, are executed 1in

sequence,

/// and committed in one atomic transaction if all succeed.

///
/// # Notes

i

/// Program indexes must index into the list of message ‘account_keys'

because

}

pub

/// program id's cannot be dynamically loaded from a lookup table.

/17

/// Account indexes must index into the list of addresses

/// constructed from the concatenation of three key lists:

/// 1) message ‘account_keys"’

/// 2) ordered list of keys loaded from ‘writable’ lookup table indexes
/// 3) ordered list of keys loaded from ‘readable’ lookup table indexes
#[serde(with = "short_vec")]

pub instructions: Vec<CompiledInstruction>,

/// List of address table lookups used to load additional accounts
/// for this transaction.
#[serde(with = "short_vec")]

pub address_table_lookups: Vec<MessageAddressTablelLookup>,

enum VersionedMessage {
Legacy(LegacyMessage),
VO(vO: :Message),



41 pub struct VersionedTransaction {

42 /// List of signatures

43 #[serde(with = "short_vec")]

44 pub signatures: Vec<Signature>,
45 /// Message to sign.

46 pub message: VersionedMessage,
47 }

o 3X535% Instruction

1 pub struct CompiledInstruction {
2 /// Index into the transaction keys array indicating the program account
that executes this instruction.

pub program_id_index: u8, // &9}

/// Ordered indices into the transaction keys array indicating which

> W

accounts to pass to the program.

5 #[serde(with = "short_vec")]

6 pub accounts: Vec<u8>, // @&MHEIAY Account
7 /// The program input data.

8 #[serde(with = "short_vec")]

9 pub data: Vec<u8>, // ZH#I¥IE

10 }

ATATKF (IFEEE) : PDAKSH—M, &% 5.6 UR—LHZEE

slot:

o https://solana.stackexchange.com/questions/8846/what-is-the-difference-between-a-
solana-slot-and-block

o https://www.helius.dev/blog/solana-slots-blocks-and-epochs

2.1.2 &89

4549 Native Program

o System Program: 812K S, ¥WKE(ER

o BPF Loader Program: SPEMEFHELH

o Vote program: 8 ZHEIERAF POSHIER ERVIRSFI XA

E@E4£9 On Chain Program

o BEHEBER Token. ATA G4

o FFi&d BPF Loader Program g2 —MEBE4, FrAERI owner #iE BPF Loader
o HHRENSLIRY owner Z Token


https://solana.stackexchange.com/questions/8846/what-is-the-difference-between-a-solana-slot-and-block
https://www.helius.dev/blog/solana-slots-blocks-and-epochs

2.2 SPLXmH

o —SPLAMNNXE—NATokenEYE IR ZEAYACcOUNtITR, XM {SE Mint Account 414
h:

1 pub struct Mint {
2 /// Optional authority used to mint new tokens. The mint authority may
only be provided during

3 /// mint creation. If no mint authority is present then the mint has a
fixed supply and no

4 /// further tokens may be minted.

5 pub mint_authority: COption<Pubkey>,

6 /// Total supply of tokens.

7 pub supply: u64,

8 /// Number of base 10 digits to the right of the decimal place.

9 pub decimals: u8,

10 /// Is ‘true’ 1if this structure has been initialized

11 pub is_initialized: bool,

12 /// Optional authority to freeze token accounts.

13 pub freeze_authority: COption<Pubkey>,

14 }

o S1THAPHBENATHIEEEI Token Account

pub struct Account {
/// The mint associated with this account
pub mint: Pubkey,
/// The owner of this account.

1

2

3

4

5 pub owner: Pubkey,

6 /// The amount of tokens this account holds.

7 pub amount: u64, // #=

8 /// If ‘delegate’ is "Some’ then ‘delegated_amount’' represents

9 /// the amount authorized by the delegate

10 pub delegate: COption<Pubkey>,

11 /// The account's state

12 pub state: AccountState,

13 /// If is_native.is_some, this is a native token, and the value logs the
rent-exempt reserve. An

14 /// Account is required to be rent-exempt, so the value is used by the

Processor to ensure that

15 /// wrapped SOL accounts do not drop below this threshold.
16 pub is_native: COption<u64>,
17 /// The amount delegated

18 pub delegated_amount: u64,



19 /// Optional authority to close the account.
20 pub close_authority: COption<Pubkey>,
21 }

Wallet Account < > PDA G | Mint Account
|
Owner: System Program | ‘ | Owner: Token Program
| ) |
| Associated Token Account |
| Owner: Associated Token Program ’l
l\ Mint -_—
== == = Owner
Amount =1
Wallet Account = |= === = Delegate

Owner: System Program

Freeze the Token Account

:/ FreezeDelegatedAccount /

o FEPELARKTIHEAKS, ALARKMERKS, FERATHKEAREEEKS, £TF
AMTHEAURE

o HRIEX 5> ATA B owner: Associated Token Program X/ ATA g 2%, HhmRmA
FrE#& owner 2E M ABIEE Wallet Account, FIER Account WFER, [FEZE Account BY
data ERFIFER, £ https://soldev.cn/topics/41

2.3 81T

e https://www.solanazh.com/course/1-4

3. #81d RPC 5§ Solana 32 &

e Docs: https://www.quicknode.com/docs/solana

e HTTP#ZO
1 {
2 "jsonrpc": "2.0",
3 "id": 1,
4 "method": "getBalance",
5 "params": [
6 "83astBRgulLMdt2h5U1Tpdg5tjFoJl6noeGwaY3mDLVcri"
7 ]
8 }


https://soldev.cn/topics/41
https://www.solanazh.com/course/1-4
https://www.quicknode.com/docs/solana

e Websocket ##1

1 {
2 "jsonrpc": "2.0",
3 "id": 1,
4 "method": "accountSubscribe", // X1W&EAE unsubscribe FE
5 "params": [
6 "CM78CPUeXjn803yroDHxUtKsZZgoy4GPkPPXfouKNH12",
7 {
8 "encoding": "jsonParsed",
9 "commitment": "finalized"
10 }
11 ]
12 }
e 'finalized' - TR FEEWHEBIEHTEBZHRMIANRERAHMBMINRNXIR, REEFHERITX
SRHEIA S E 52
e 'confirmed' - T R EINHEFNE S MR ENFHX IR,
e 'processed' - TRRFFEEERMNXIR, FE, ZXRATEHEEDLD,

o —LB API: https://www.solanazh.com/course/2-2

4. 5 Solana 5493 H

4.1 BAXE
o {#F @solana/web3.js
e @l RPC Connection, BIZERAILERFIERI RPC 757A

1 let url = 'https://api.devnet.solana.com';

2 rpcConnection = new Connection(url);


https://www.solanazh.com/course/2-2

solana-labs.github.io/sol

M) getAccountinfoAndContext

) getBalanceAndContext

) getBlockSignatures

) getClusterNodes
M) getConfirmedSignaturesForAddress
M) getEpochinfo

) getFeeForMessage

) getInflationGovernor

getLargestAccounts

) getLeaderSchedule

M) getMultipleAccountsinfo
) getNonce
M) getParsedBlock
) getParsedProgramAccounts
M) getParsedTransactions
M) getRecentBlockhashAndContext
M) getSignatureStatus
) getSlot
) getStakeActivation
M) getTokenAccountBalance

) getTokenSupply

getTransactionCount

getVoteAccounts

) onLogs
M) onSignature

) onSlotUpdate

removeProgramAccountChange
Listener

M) removeSlotChangelistener

M) sendEncodedTransaction

o IKEXWRZE Keypair

1 Tlet secretKey

getAddressLookupTable

getBlock

getBlockTime

getConfirmedBlock
getConfirmedSignaturesForAddress2
getEpochSchedule
getFirstAvailableBlock
getinflationRate

getLatestBlockhash

getMinimumBalanceForRent
Exemption

getMultipleAccountsInfoAndContext
getNonceAndContext
getParsedConfirmedTransaction
getParsedTokenAccountsByOwner
getProgramAccounts
getRecentPerformanceSamples
getSignatureStatuses
getSlotLeader
getStakeMinimumDelegation
getTokenAccountsByOwner
getTotalSupply

getTransactions

isBlockhashValid
onProgramAccountChange
onSignatureWithOptions

removeAccountChangeListener
removeRootChangeListener

removeSlotUpdateListener

ndRawTransaction

2 const keypair = Keypair.fromSecretKey(secretKey);

getBalance

getBlockProduction

getBlocks
getConfirmedBlockSignatures
getConfirmedTransaction
getFeeCalculatorForBlockhash
getGenesisHash
getinflationReward
getLatestBlockhashAndContext

) getMinimumLedgerSlot

getMultipleParsedAccounts
getParsedAccountinfo
getParsedConfirmedTransactions
getParsedTransaction
getRecentBlockhash
getRecentPrioritizationFees
getSignaturesForAddress
getSlotLeaders

getSupply
getTokenLargestAccounts
getTransaction

getVersion
onAccountChange
onRootChange
onSlotChange

removeOnLogsListener

) removeSignatureListener

requestAirdrop

) sendTransaction

Uint8Array.from(JSON.parse('[24,xxx,119]"'));

3 console.log("address:", keypair.publicKey.toString())

o RENMIAAT

1

2 await airdropIfRequired(
3 connection,

4 keypair.publicKey,

5 1 = LAMPORTS_PER_SOL,

6 0.5 * LAMPORTS_PER_SOL,
705

8

9

° RIXX5F, 7&F instruction, FAfFEIEMmessage. transaction, mF&IE

1 const txInstructions = [
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10
11
12
13
14
15
16
17

SystemProgram.transfer ({
fromPubkey: keyPair.current.publicKey, //this.publicKey,
toPubkey: new PublicKey(toPublicKey), //destination,
lamports: toCount, //amount,
Y, // X1NE web3js HEH] instruction
1;

let latestBlockhash = await connection.getlLatestBlockhash("finalized");
const messageVO = new TransactionMessage ({

payerKey: keyPair.current.publicKey,

recentBlockhash: latestBlockhash.blockhash,

instructions: txInstructions,
}) .compileToVOMessage();
const trx = new VersionedTransaction(messageVo);
trx.sign([keyPair.current]);

return await connection.sendTransaction(trx);

o FREMEX: https://www.solanazh.com/course/3-2 (XIREEBIERKANES)
e AREY
o BEREWIAGYRBEENSE, Lbil SPL Token 954 (BENFRiE Token Program) EE=

MKF, 2RIZIREY SPLATAKF . X758 SPL ATA IkFAI¢REY SOL K, H4MEZE amount
XS

& XEJFHA Token Program By Transfer IK#4, SEFRL web3.js EEZERITEE T XK

#, AILUAR createMint X# from @solana/spl-token

TERANEVORS, Legacy RZBAAEAUE 5.2 HHNELIAR


https://www.solanazh.com/course/3-2

fff Transfers tokens from one account to another either directly or via a
fff delegate. If this account is associated with the native mint then egual
J7f amounts of SOL and Tokens will be transferred to the destination

fff account.

Hr

/¢ Accounts expected by this instruction:

Hr

Ly * Single owner/delegate

fff 8. "[writable]® The source account.

Irr 1. " [writable]® The destination account.

Fff 2. T[signer]” The source account's owner/delegate.

rf

fff * Multisignature owner/delegate

fff 8. “[writable]® The source account.

fff 1. "[writable]® The destination account.

Irr 2. "[1° The source account's multisignature owner/delegate.
FAF 3. ..3+M T [signer]” M signer accounts.

Transfer {
S/F The amount of tokens to transfer.
amount: ubd,

I

o FANEFHIIE instruction, FE message, FBE transaction.

= instruction IENXIT:

1 /*x*
2 #* Transaction Instruction class
3 #/
4 export class TransactionInstruction {
5 /x*
6 * Public keys to include in this transaction
7 * Boolean represents whether this pubkey needs to sign the
transaction
*/
keys: Array<AccountMeta>; // XTWRHFERIKFZ#, I EAFIER TE="
TKF1ER
10 Jx*
11 * Program Id to execute
12 */
13 programId: PublicKey; // &£9ii4f
14 Viia
15 * Program input
16 */
17 data: Buffer; // ZOZEHIEHT
18 constructor (opts: TransactionInstructionCtorFields);
19 }
20

21 /*xx



22 * Account metadata used to define instructions
23 */
24 +type AccountMeta = {

25 /** An account's public key */

26 pubkey: PublicKey; // 44

27 /** True if an instruction requires a transaction signature matching
‘pubkey’ */

28 isSigner: boolean; // EBEEEZA == @L=MHIIN == BLEN

29 /** True if the ‘pubkey' can be loaded as a read-write account. */

30 isWritable: boolean; // @ZEEEN, GHEIKEIE, KXHHZEKTEHE
writable, BIXAIUESLIRIBEFEERIEK
31 };

= Message i, HFARFIIEME MessageVo , Bilid TransactionMessage M
compileToVOMessage HR#HKRFE, FAIUENMNEEZEZERE
TransactionMessage 3, A5 compileToVOMessage HR¥FLRILAT o

1 export class TransactionMessage {

2 payerKey: PublicKey;

3 instructions: Array<TransactionInstruction>;

4 recentBlockhash: Blockhash;

5 constructor (args: TransactionMessageArgs) ;

6 static decompile(message: VersionedMessage, args?: DecompileArgs):
TransactionMessage;

compileTolLegacyMessage(): Message;
compileToVOMessage (addressLookupTableAccounts?:

AddressLookupTableAccount[]): MessageVo;

9 }

10

11 type TransactionMessageArgs = {

12 payerKey: PublicKey;

13 instructions: Array<TransactionInstruction>;

14 recentBlockhash: Blockhash;

15 }; /) XEBBROBEAN=T5

16

17 /**

18 #* Blockhash as Base58 string.

19 */

20 type Blockhash = string;

= E/5H9iE Transaction tbiRAE 5, BEI%IE Message IHi# VersionedTransaction FR1T

1 const txInstructions =



const message = new TransactionMessage({
payerKey: this.keypair.publicKey,
recentBlockhash: latestBlockhash.blockhash,
instructions: txInstructions

}) .compileToVOMessage();

O 00 N OO U1 A W N

const trx = new VersionedTransaction(messageVo) ;

o FRAFRAIZOENE instrcution Y data (8¢#F buffer) E&, FATRILIALE—T buffer-
layout, X4 layout EXFK(THY data ##EIETL, FHITFEZE— u8 B instruction (F0 Solidity
IR EOEE SR —1F) ARERHHSE u6s

= https://github.com/solana-labs/solana-program-
library/blob/master/token/program/src/instruction.rs

o REFOEFEBRERINERERRE: EEAREFRILEER], Transfer £ enum FFESH3

// FEIEX transferInstructionData EX, EHAIIFEEELS FEXLE
export interface TransferInstructionData {
instruction: TokenInstruction.Transfer;

amount: bigint;

/** TODO: docs */
export const transferInstructionData = struct<TransferInstructionData>
([u8('instruction'), u64('amount')]);

0o N oo 00 b W N R
-

10 // SEFFEABRIAEE%IT:

11 function createTransferInstruction(

12 source,

13 destination,

14 owner,

15 amount,

16 programId

17 ) {

18 const keys = [

19 { pubkey: source, 1isSigner: false, isWritable: true },
20 { pubkey: destination, 1isSigner: false, isWritable: true },
21 { pubkey: owner, isSigner:true, isWritable: false}

e 1

23

24 const data = Buffer.alloc(9);

25 data.writeUInt8(3); // X1\3&transfertE<

26 const bigAmount = BigInt(amount);


https://github.com/solana-labs/solana-program-library/blob/master/token/program/src/instruction.rs

27 data.writeBigInt64LE (bigAmount, 1) // 5 A amount X1 u64

28

29 return new TransactionInstruction({ keys, programld, data 1});
30 }

4.2 SPL-Token FE{EH

e H3E: https://www.soldev.app/course/token-program

e B Mint
1 const tokenMint = await createMint(
2 connection,
3 payer,
4 mintAuthority,
5 freezeAuthority,
6 decimal
7 )5
8
9 // BREEZEEEEH System Program BIZEFTIKF, $AIS#EEE—T Mint, YT
10 1dmport * as web3 from '@solana/web3'
11 Hdmport * as token from '@solana/spl-token'
12
13 async function buildCreateMintTransaction(
14 connection: web3.Connection,
15 payer: web3.PublicKey,
16 decimals: number
17 ): Promise<web3.Transaction> {
18 const lamports = await token.getMinimumBalanceForRentExemptMint(connection);

// BEZRTAIEE

19 const accountKeypair = web3.Keypair.generate();
20 const programld = token.TOKEN_PROGRAM_ID

21

22 const transaction = new web3.Transaction().add( // Legacy Ez(HIZ5H
23 web3.SystemProgram.createAccount ({

24 fromPubkey: payer,

25 newAccountPubkey: accountKeypair.publicKey,
26 space: token.MINT_SIZE,

27 lamports,

28 programId,

29 1),

30 token.createInitializeMintInstruction(

31 accountKeypair.publicKey,

32 decimals,

33 payer,

34 payer,


https://www.soldev.app/course/token-program

35 programId
36 )
37 )3
38
39 return transaction
40 }
B2 Token Account
1 const tokenAccount = await createAccount(
2 connection,
3 payer,
4 mint,
5 owner,
6 keypair // ¥, I Token Account HI#EHF, EIAFLE ATA
73
8
9 // [REZEWTF
10 1dmport * as web3 from '@solana/web3'
11 -dmport * as token from '@solana/spl-token'
12
13 async function buildCreateTokenAccountTransaction(
14 connection: web3.Connection,
15 payer: web3.PublicKey,
16 mint: web3.PublicKey
17 ): Promise<web3.Transaction> {
18 const mintState = await token.getMint(connection, mint)
19 const accountKeypair = await web3.Keypair.generate()
20 const space = token.getAccountlLenForMint(mintState);
21 const lamports = await connection.getMinimumBalanceForRentExemption(space);
22 const programId = token.TOKEN_PROGRAM_ID
23
24 const transaction = new web3.Transaction() .add(
25 web3.SystemProgram.createAccount ({
26 fromPubkey: payer,
27 newAccountPubkey: accountKeypair.publicKey,
28 Space,
29 lamports,
30 programId,
Sl 1)
32 token.createlnitializeAccountInstruction(
33 accountKeypair.publicKey,
34 mint,
35 payer,
36 programId



37

)

38 )3
39
40 return transaction
41 }
o B ATA
1 const associatedTokenAccount = await createAssociatedTokenAccount(
2 connection,
3 payer,
4 mint,
5 owner,
6 );
7 /) —REHS—T R getOrCreateAssociatedTokenAccount
8
9 // REZHEUTF
10 1dmport * as web3 from '@solana/web3'
11 Hdmport * as token from '@solana/spl-token'
12
13 async function buildCreateAssociatedTokenAccountTransaction(
14 payer: web3.PublicKey,
15 mint: web3.PublicKey
16 ): Promise<web3.Transaction> {
17 const associatedTokenAddress = await token.getAssociatedTokenAddress(mint,
payer, false);
18
19 const transaction = new web3.Transaction().add(
20 token.createAssociatedTokenAccountInstruction(
21 payer,
22 associatedTokenAddress,
23 payer,
24 mint
25 )
26 )
27
28 return transaction
29 }

e Mint Token 243 A Token Account, —Hf& Mint Z/EFA &% mint authority I8 &R null, EWH
AR HIZERE N EER

1

const transactionSignature = await mintTo(



connection,
payer,

mint,
destination,
authority,

amount

)3

O 00 N oo uu b W N

10 // [RIEZ%HE

11 dmport x as web3 from '@solana/web3'
12 1dmport * as token from '@solana/spl-token'
13

14 async function buildMintToTransaction(
15 authority: web3.PublicKey,

16 mint: web3.PublicKey,

17 amount: number,

18 destination: web3.PublicKey

19 ): Promise<web3.Transaction> {

20 const transaction = new web3.Transaction() .add(
21 token.createMintToInstruction(

22 mint,

23 destination,

24 authority,

25 amount

26 )

27 )

28

29 return transaction

30 }

o HEHRAMEISZ—MAB Token Account

1 const transactionSignature = await transfer(
2 connection,

3 payer,

4 source,

5 destination,

6 owner,

7 amount

8 )

9

10 // [RIEZ%HE

11 Hdmport * as web3 from '@solana/web3'

12 Hdmport * as token from '@solana/spl-token'

=
w



14 async function buildTransferTransaction(

15 source: web3.PublicKey,

16 destination: web3.PublicKey,

17 owner: web3.PublicKey,

18 amount: number

19 ): Promise<web3.Transaction> {

20 const transaction = new web3.Transaction() .add(

21 token.createTransferInstruction(
22 source,

23 destination,

24 owner,

25 amount,

26 )

27 )

28

29 return transaction

30 }

4.3 Program Log
o #ZM}: https://read.cryptodatabytes.com/p/solana-analytics-starter-guide-part

e Solana cli FKEXRZ 515 E &¥E Program Log, BILUfEA solana confirm
<TRANSACTION_SIGNATURE>

4.4 WebSocket

e https://www.quicknode.com/guides/solana-development/getting-started/how-to-create-
websocket-subscriptions-to-solana-blockchain-using-typescript#create-an-account-
subscription

e onProgramAccountChange : IiFBFE Program BY Account B9 &1L

4.5 HTTP

° getProgramAccounts : REUBFE Program Y Account IKF, RILIECSE
onProgramAccountChange

5. Solana Native 84F %

5.1 Hello world
o TEL&FFAMAL: https://beta.solpg.io/
e Hello world f$f5:


https://read.cryptodatabytes.com/p/solana-analytics-starter-guide-part
https://www.quicknode.com/guides/solana-development/getting-started/how-to-create-websocket-subscriptions-to-solana-blockchain-using-typescript#create-an-account-subscription
https://beta.solpg.io/

1 // src/lib.rs

2 use solana_program::{

3 account_info: :AccountInfo,

4 entrypoint,

5 entrypoint::ProgramResult,

6 pubkey: :Pubkey,

7 msg,

8 };

9

10 // Declare and export the program's entrypoint

11 entrypoint! (process_instruction); // #fJ#9 instruction EIAIFHEEIRLEX T

12

13 // Program entrypoint's implementation

14 pub fn process_instruction(

15 _program_id: &Pubkey, // Public key of the account the hello world program
was loaded into

16 _accounts: &[AccountInfo], // The account to say hello to

17 _instruction_data: &[u8], // Ignored, all helloworld instructions are
hellos

18 ) -> ProgramResult {

19 msg! ("Hello World Rust program entrypoint"); // msg! SLIRITIERTE log HITHI
HF

20

21 Ok(())

22 }

° RAFERA:

// client/client. ts

console.log("My address:", pg.wallet.publicKey.toString());

const balance = await pg.connection.getBalance(pg.wallet.publicKey);
console.log( My balance: ${balance / web3.LAMPORTS_PER_SOL} SOL);

// create an empty transaction

const transaction = new web3.Transaction();

O© 00 N O U1 b W N B

// add a hello world program instruction to the transaction

=
o

transaction.add(

=
=

new web3.TransactionInstruction({
keys: [],
programId: new web3.PublicKey(pg.PROGRAM_ID),

b,
); // instruction EIAVFHHIFLELRZLEY entry

T S Y SR
N~ 0o 0~ W N

console.log("Sending transaction...");



18 const txHash = await web3.sendAndConfirmTransaction(

19 pg.connection,

20 transaction,

21 [pg.wallet.keypair],

22 )

23 console.log("Transaction sent with hash:", txHash);

5.2 84944
o — NEYIUTFI:
o EYMEUEEEMENR? FEE AR account BE

o TEFEMP account BEME? account.owner == program_id B9FE account, REXHE, %
program A ENXRE NEIE, XERESHNEEMIBIBEFMEZED AN, BITGRETHF—1 K
ETEAERY account 1245 program3RE N EUE

use borsh::{BorshDeserialize, BorshSerialize};
use solana_program::{
account_info::{next_account_info, AccountInfo}l,

entrypoint,

1
2
3
4
5 entrypoint::ProgramResult,
6 msg,
7 program_error::ProgramError,
8 pubkey: :Pubkey,

9

s

11 /// Define the type of state stored in accounts
12 #[derive(BorshSerialize, BorshDeserialize, Debug)]

13 pub struct GreetingAccount {

14 /// number of greetings
15 pub counter: u32,

16 }

17

18 // Declare and export the program's entrypoint
19 entrypoint! (process_instruction);

21 // Program entrypoint's implementation
22 pub fn process_instruction(

23 program_id: &Pubkey, // Public key of the account the hello world program
was loaded into

24 accounts: &[AccountInfo], // The account to say hello to, Bl instruction HY
keys FE

25 _instruction_data: &[u8], // Ignored, all helloworld instructions are
hellos

26 ) -> ProgramResult {



27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45
46
47
48
49
50
51
52
53

msg! ("Hello World Rust program entrypoint");

// Iterating accounts 1is safer than indexing

let accounts_titer = &mut accounts.iter();

// Get the account to say hello to
let account = next_account_info(accounts_iter)?; // AU FHi%(LE54F—1LE

// The account must be owned by the program in order to modify its data
if account.owner != program_id {
msg! ("Greeted account does not have the correct program id");
return Err(ProgramError::IncorrectProgramld);

// Increment and store the number of times the account has been greeted
// BIIBIERIE: WRHEFEANBFTHIERFIIE. X, REBERFEZE

/) XEH] try_from_slice & Borsh X TBHIF%, FHRFEFIHEHIE

let mut greeting_account =

GreetingAccount::try_from_slice(&account.data.borrow())?;

// FEEREBIELAEI 1
greeting_account.counter += 1;
// BHEEETN\EZEIKF £

greeting_account.serialize(&mut *account.data.borrow_mut())?;

msg! ("Greeted {} time(s)!", greeting_account.counter);

Ok(())

o WNAVEAMKE: MERE—EEIKF GreetingAccount, ZAREASARNNCRER

Ny XERME Legacy 35, BBERE 4 BHHIV0 X5

O 0o N O U b W N

e
= ©

// No imports needed: web3, borsh, pg and more are globally available

* The state of a greeting account managed by the hello world program

class GreetingAccount {
counter = 0;
constructor (fields: { counter: number } | undefined = undefined) {

if (fields) {
this.counter = fields.counter;
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}

}

Jx*
* Borsh schema definition for greeting accounts
*/

const GreetingSchema = new Map([

[GreetingAccount, { kind: "struct", fields: [["counter", "u32"]] }1,
1)

Jx*
* The expected size of each greeting account.
*/

const GREETING_SIZE = borsh.serialize(

GreetingSchema,
new GreetingAccount()
) .length;

// Create greetings account instruction

const greetingAccountKp = new web3.Keypair();

const lamports = await pg.connection.getMinimumBalanceForRentExemption(
GREETING_SIZE

)5

const createGreetingAccountIx = web3.SystemProgram.createAccount ({
fromPubkey: pg.wallet.publicKey,
lamports,
newAccountPubkey: greetingAccountKp.publicKey,
programId: pg.PROGRAM_ID,
space: GREETING_SIZE,

1)

// Create greet instruction
const greetIx = new web3.TransactionInstruction({
keys: [
{
pubkey: greetingAccountKp.publicKey,
isSigner: false,
isWritable: true,
b
1,
programId: pg.PROGRAM_ID,
1)

// Create transaction and add the instructions

const tx = new web3.Transaction(); // XEMHAIE Legacy X5, F 4 B37E Vo X5

tx.add(createGreetingAccountIx, greetlIx);
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// Send and confirm the transaction

const txHash = await web3.sendAndConfirmTransaction(pg.connection, tx, [
pg.wallet.keypair,
greetingAccountKp,

IDN

console.log( Use 'solana confirm -v ${txHash}' to see the logs’);

// Fetch the greetings account
const greetingAccount = await pg.connection.getAccountInfo (

greetingAccountKp.publicKey
)

// Deserialize the account data

const deserializedAccountData = borsh.deserialize(
GreetingSchema,
GreetingAccount,

greetingAccount.data

)3

console. log(

‘deserializedAccountData.counter :${deserializedAccountData.counter}’

)3

5.3 NB%H

e HFRBE 1 entry_point, BENEDER Solidity —FERARRRIREEADE? FHATFM
data FRIRENA P AEHITRIRELEDE]

o FAARBATBIEBIMT

N~ oo b~ N R

F— src

| — entrypoint.rs # EXBHYNORH, REXIEHE "processor" EEEX IR MEIEZE
| |— error.rs # EXE# error

| |— dnstruction.rs # EXEMESHIHIELSH

| F— lib.rs # rustTEHRZLEZHTIEE, EEHATLIEX —LHIFFTAEH

| — processor.rs # BE&HITEE

| — state.rs # FHELEFREHIEIHIE, N Model

“\. Solana MBS &%, 1l Token Program FLRIZIRM LMK ATH, TLIEEE Token

Program BIRIBRLLLIRIEE T BIARY, FAF AR Token Program B— K%L, ESi#
A entrypoint.rs IERE, ERESIRIE data RNE—INFETHREH data RFEIL, AE
VXY processor.rs FRJRM IR R £,



REFIE try_from_slice , 5k serialize

5.4 FiRAIE
o S49%51%R[ME ProgramError , BHATAILIBENX PromgramError::Custom(u32) , Xkt

BREZiEARBEER enum, ER enum BRYER LIEERRL u32
o fflF

#[derive(Clone, Debug, Eq, Error, FromPrimitive, PartialEq)]
pub enum HelloWorldError {
#[error ("Not owned by HelloWolrd Program') ]
NotOwnedByHelloWrold,

N~ oo a0~ WN R

/) EHT From trait 2/5, FLETLUER into EREFKIZEZTZEA, M HelloWorldError F
ProgramError: :Custom(u32)
impl From<HelloWorldError> for ProgramError {
fn from(e: HelloWorldError) -> Self {
10 ProgramError::Custom(e as u32)
11 }
12 }
13
14 // AT1E error BIFHEZZ RIRFEISE, HTFELY PrintProgramError X1 trait
15 Himpl PrintProgramError for HelloWorldError {

16 fn print<g>(&self)

17 where

18 E: 'static + std::error::Error + DecodeError<gE> + PrintProgramError +
FromPrimitive,

19 {

20 match self {

21 HelloWorldError: :NotOwnedByHelloWrold => msg! ("Error: Greeted
account does not have the correct program id!"),

22 }

23 }

24 }

5.5 VSCode HF %

e GIETHE: cargo new --1ib xxx , MIA#&KH cargo add solana-program, 7£
src/lib.rs FEE4

o FEFEEH Cargo.toml HMA



[features]

no-entrypoint = []

[lib]
crate-type = ["cdylib", "1lib"]

a A W N -

HWEBE

1 cargo build-sbf

HEGL

1 solana program deploy target/deploy/helloworld.so

EHE— " bin X4, cargo new --bin xxx , £ src/main.rs B0 client Xf3, 3+
BEXEARRZ rust itfY solana_sdk, EERAMIZ web3.js

use std::str::FromStr;

use solana_sdk::signature::Signer;
use solana_rpc_client::rpc_client;
use solana_sdk: :signer: :keypair;
use solana_sdk: :transaction;

use solana_program::instruction;

use solana_program: :pubkey;

© o N o 0~ W N R

=
(O]

const RPC_ADDR: &str = "https://api.devnet.solana.com";

o T
w N

fn main() {
let helloworld =
pubkey: :Pubkey: : from_str ("FbLTBNZmc77xJIpfawhkr4t7vdctjsk8DBkfuksqtQ7g8") .unwrap

03

=
N

15

16 let me = keypair::Keypair::from_base58_string("VtqQ...xs8");
17 println! ("me 1is {}", me.pubkey());

18

19 let client = rpc_client::RpcClient::new(RPC_ADDR);

20

21 let account_metas = vec![



22 instruction: :AccountMeta: :new(me.pubkey(), true),

23 13

24

25 let tdinstruction = dinstruction::Instruction::new_with_bytes(

26 helloworld,

27 "hello".as_bytes(),

28 account_metas,

29 )5

30 let ixs = vec![instruction];

31

32 let latest_blockhash = client.get_latest_blockhash().unwrap();

33 let sig =
client.send_and_confirm_transaction(&transaction::Transaction: :new_signed_with_
payer (

34 &ixs,

35 Some (&me. pubkey ()) ,

36 &[&me],

37 latest_blockhash,

38 )) .unwrap();

39

40 println! ("tx:{}", sig);

41 }

5.6 PDA k=

e PDAMKF (Program derived addresses) , HfERIKEHBIMUL, RETZR program_id BIXE
BRI 25 ER

o HmAE:
o T

Jx*

* Async version of findProgramAddressSync

* For backwards compatibility

*

* @deprecated Use {@link findProgramAddressSync} instead
*/

static async findProgramAddress(

seeds: Array<Buffer | Uint8Array>,

© o N o 0 b W N K

programId: PublicKey,

=
©

): Promise<[PublicKey, number]> {

=
=

return this.findProgramAddressSync(seeds, programld);

=
N
-’



o fEE

1 pub fn find_program_address(seeds: &[&[u8]], program_id: &Pubkey) ->
(Pubkey, u8) {
2 Self::try_find_program_address(seeds, program_id)
.unwrap_or_else(|| panic!("Unable to find a viable program address
bump seed"))
4 }

o ATAIKF ZHFERI PDATKF , EREIAREFRAFBE SPL Token Y

5.7 B£9ialEA CPI

° dnvoke , FHREEHZ

1 use solana_program::{

2 account_info::{AccountInfo, next_account_info},
3 entrypoint,

4 entrypoint::ProgramResult,

5 pubkey: : Pubkey,

6 instruction,

7 msg, program::invoke,

8 1};

9

10

11 // Declare and export the program's entrypoint
12 entrypoint! (process_instruction);

13

14 // Program entrypoint's implementation

15 pub fn process_instruction(

16 _program_id: &Pubkey, // Public key of the account the hello world
program was loaded into

17 accounts: &[AccountInfo], // The account to say hello to

18 _instruction_data: &[u8], // Ignored, all helloworld instructions are
hellos

19 ) -> ProgramResult {

20

21 // Iterating accounts 1is safer than indexing

22 let accounts_iter = &mut accounts.iter();

23

24 // Get the account to say hello to

25 let account = next_account_info(accounts_-iter)?;

26 let helloworld = next_account_info(accounts_iter)?;

27



28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
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44

45

® 1invoke_signed ,

msg! ("invoke program entrypoint from {}", account.key);

let account_metas = vec![

instruction: :AccountMeta: :new(xaccount.key, true),

13

let tdnstruction = dinstruction::Instruction::new_with_bytes(
*helloworld.key,
"hello".as_bytes(),

account_metas,

)3

let account_infos = [

account.clone(),

13

invoke (&instruction, &account_infos[..]) // invoke AY account_infos X1

2#H] instruction BY account_metas ZEEIELZHIF—1E
}

KeliE) , SA8ET—1 PDAIKF vault, vault EBFXNMELIRY

use borsh::{BorshSerialize, BorshDeserialize};
use solana_program: :{
pubkey: : Pubkey,
entrypoint::ProgramResult,
program: :invoke_signed,
system_instruction,
account_info::{
AccountInfo,
next_account_info,
b
}s
// The custom instruction processed by our program. It includes the
// PDA's bump seed, which is derived by the client program. This
// definition is also imported into the off-chain client program.
// The computed address of the PDA will be passed to this program via
// the ‘accounts’ vector of the ‘Instruction’ type.
#[derive(BorshSerialize, BorshDeserialize, Debug)]
pub struct InstructionData {
pub vault_bump_seed: u8,
pub lamports: u64,

REEE, TER—1EL, H payer RIBAE, vault RALIHY PDA K
P (@l it EEEE seed BD b'"vault". bump, ABEBRELEAPDAMIIEFIbump
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// The size in bytes of a vault account. The client program needs
// this information to calculate the quantity of lamports necessary
// to pay for the account's rent.
pub static VAULT_ACCOUNT_SIZE: u64 = 1024;
/
// The entrypoint of the on-chain program, as provided to the
// ‘entrypoint!’ macro.
fn process_instruction(
program_id: &Pubkey,
accounts: &[AccountInfo],
instruction_data: &[u8],
) —> ProgramResult {
let account_info_iter = &mut accounts.iter();
let payer = next_account_info(account_info_iter)?;
// The vault PDA, derived from the payer's address

let vault = next_account_info(account_info_iter)?;

let mut dinstruction_data = -dinstruction_data;

let instr = InstructionData::deserialize(&mut instruction_data)?;
let vault_bump_seed = [dinstr.vault_bump_seed;

let lamports = -dinstr.lamports;

let vault_size = VAULT_ACCOUNT_SIZE;

// Invoke the system program to create an account while virtually
// signing with the vault PDA, which is owned by this caller program.
invoke_signed(
&system_instruction::create_account(
&payer.key,
&vault.key,
lamports,
vault_size,
&program_id,
)’
&[
payer.clone(),
vault.clone(),
:l’
// A slice of seed slices, each seed slice being the set
// of seeds used to generate one of the PDAs required by the
// callee program, the final seed being a single-element slice
// containing the ‘u8' bump seed.
&[
&[
b"vault",
payer.key.as_ref(),
&[vault_bump_seed],



69 1,

70 ]
71 )?;

T2

73 ok(())
74 1

58 RALE

o —LERFTE: https://www.solanazh.com/course/6-4

5.9 ALTs
BREZ, HK
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6. Solana Anchor 8497 %

6.1 Anchor &t
o SHBITRHMFTEEH N
o FREREZINKFRERM ctx

o Data FE& instruction_data

1 use anchor_lang::prelude::x*;

2

3 declare_id! ("AHeB5XUYxhxH2nHq8fqUg5xiclqvGDDcqYDaxCZdKlbm"); // Anchor. toml 4t
GX Ak

4

5 #[program]

6 pub mod helloworld {

7 use super::x;

8

9 pub fn initialize(ctx: Context<Initialize>) -> Result<()> {

10 msg! ("Greetings from: {:?}", ctx.program_id);

il Ok(())

12 }

13

14 pub fn dnstruction_one(ctx: Context<InstructionAccounts>,
instruction_data: u64) -> Result<()> {

15 /) VEFEXNREBIIHEE N TEZEFENEHFZFIA] Accounts, ENTSMXL Account LAY
BEENER

16 /) XLEEFEFFIF Accounts FENTFLA #[derive(Accounts)] FENXE— TS

17 ctx.accounts.account_name.data = instruction_data;


https://www.solanazh.com/course/6-4

18 Ok (())

19 }

20 }

21

22 #[derive(Accounts) ]

23 pub struct Initialize {}

24

25 #[derive(Accounts) ]

26 pub struct InstructionAccounts {

27 // #[account] Zan—4LE constraint, YWEENH Account TFHERMFNFSHIT
program

28 // XERY init XTAIE, BFREEEE—T MU, anchor JFXTXTHAHARTIE N, BIEX
Bez:

29 // 1. ¥ SystemProgram.create_account 2. FEIE/E 3. IREHINESF

30 /) BEtE, XE space FIEIH] 8 & anchor HEHI, PTIAZEBEY AccountStruct PABIZHE
EE offset 8 Hib

31 #[account(init, payer = user, space = 8 + 8)]

32 pub account_name: Account<'info, AccountStruct>,

33 #[account(mut)] // XIF signer XE#SFHY

34 pub user: Signer<'info>,

35 pub system_program: Program<'info, System>,

36 // BB ENFENTEANR] Account BB ZFHEE, G—MBETERY validation FiF

37 // TTERIEEGIFR: https://docs.rs/anchor-
lang/latest/anchor_lang/accounts/index.html

38 // constraint %I#&.: https://docs.rs/anchor-
lang/latest/anchor_lang/derive.Accounts.html

39 }

40

41 // Define custom program account type, XEZRNHIEEAN Account Y Data ERHYZEH
42 #[account]

43 pub struct AccountStruct {

44 data: ue4

45 }

46 #[account]

47 pub struct Counter {

48 pub count: u64,

49 }

EMXME BB Anchor.toml AEY cluster 5 "devnet"

A EYNIFLATATE target/deploy/xxx.json H, L declare_id XX MNATRAIAEHE, BD
Byt

M

1 dimport * as anchor from "@coral-xyz/anchor"



2 Admport { Program } from "@coral-xyz/anchor"

3 dmport { expect } from '"chai"

4 dmport { AnchorCounter } from "../target/types/anchor_counter"
5

6 describe("anchor-counter", () => {

7 // Configure the client to use the local cluster.

8 const provider = anchor.AnchorProvider.env()

9 anchor.setProvider (provider)

10

11 const program = anchor.workspace.AnchorCounter as Program<AnchorCounter>
12

13 const counter = anchor.web3.Keypair.generate()

14

15 it("Is initialized!", async () => {

16 // Add your test here.

17 const tx = await program.methods

18 Jnitialize()

19 .accounts({ counter: counter.publicKey 1})
20 .signers([counter])
21 .rpc()
22
23 const account = await program.account.counter.fetch(counter.publicKey)
24 expect(account.count.toNumber()).to.equal(0)
25 b
26

27 it("Incremented the count", async () => {})
28 1)

6.2 Anchor FF R 1EZS
o —MAnchorIEFEB/ET
o declare_id ZRAEANELMUL, BTFEIEREIowner
o #[derive(Accounts)] EIMAccountR, AFRTEFHEMESKF
o program iR, XEEREFENELINIETIE
e ctx B&
o ctx.program_id
o ctx.accounts
o ctx.remaining_accounts , FTEENEBREE Accounts AR EBARYIKF
o ctx.bumps , TEAccounts £5#{k+ PDA BY bump

6.3 Anchor 54988



o ARBI

1 // 1. EEBFHAE

2 await program.methods

3 .instructionName(instructionDatalnputs) // XEEHRHUZL

4 .accounts({})

5 .signers([]) // #E program B9 provider B9 wallet EM—FY signer, HX—7TaIL{
4

6 .rpc()

-

8 // 2. WAILIFH rpc() XELIF transaction()

9 const transaction = await program.methods

10 .instructionName (instructionDatalnputs)

11 .accounts({})

12 .transaction()

13

14 await sendTransaction(transaction, connection)

15

16 // 3. BEALALUREEM instruction
17 // creates first instruction

18 const instructionOne = await program.methods

19 .instructionOneName (instructionOneDatalnputs)
20 .accounts({})

21 .instruction()

22

23 // creates second instruction

24 const dnstructionTwo = await program.methods

25 .instructionTwoName (instructionTwoDatalnputs)
26 .accounts({})

27 .instruction()

28

29 // add both instruction to one transaction

30 const transaction = new Transaction().add(instructionOne, instructionTwo)
31

32 // send transaction

33 await sendTransaction(transaction, connection)



encapsulated by

Connection Wallet

L used by T used byJ

anchor build === generates =P IDL Provider

Luse:r] byTused by—J

[j Solana

Program
[j Anchor
e IDL X
o &N dmport idl from "./didl.json" , 3RF @coral-xyz/anchor &, FABIEE
SRFEARA

new Program(idl as Idl, programld)
o https://github.com/metaplex-foundation/shank: 4/ Native 52989 IDL

1 {

2 "version": "0.1.0",

3 "name'": "counter",

4 "instructions": [

5 {

6 "name": "dinitialize",

7 "accounts": [

8 { "name": "counter", "disMut": true, "disSigner": true },
9 { "name": "user", "disMut": true, "isSigner": true },

10 { "name": "systemProgram'", "disMut": false, "disSigner": false }
Ll 1,

12 "args": []

13 b

14 {

15 "name": "dincrement",

16 "accounts": [

17 { "name": "counter", "disMut": true, "isSigner": false },
18 { "name": "user", "disMut": false, "disSigner": true }


https://github.com/metaplex-foundation/shank

19 1,

20 "args": []

21 }

22 1,

23 "accounts": [

24 {

25 "name": "Counter",

26 "type": {

27 "kind": "struct",

28 "fields": [{ "name": "count", "type": "ue4" }]

29 }

30 }

31 ]

32 1

e Provider
1 dimport { AnchorProvider, setProvider } from "@coral-xyz/anchor"
2
3 const provider = new AnchorProvider(connection, wallet, {})
4 setProvider (provider)
e Prgram

o https://coral-xyz.github.io/anchor/ts/classes/Program.html
o JREX Program X3 RZBYEKIEM P

o 0 b W N

10
11
12
13
14

const accounts = await program.account.counter.all()

const accounts = await program.account.counter.all([

{

memcmp: {
offset: 8, // ;#&E Anchor £H#)44 Account data EREREIEIN 8 1T°F
7, FTLEBEM offset 8 Fi4
bytes: bs58.encode((new BN(0, 'le')).toArray()),
+
+
D

const account = await program.account.counter.fetch(ACCOUNT_ADDRESS)

const accounts = await
program.account.counter.fetchMultiple([ACCOUNT_ADDRESS_ONE,


https://coral-xyz.github.io/anchor/ts/classes/Program.html

ACCOUNT_ADDRESS_TWO] )

6.4 Anchor PDA

e Anchor FENXIT. HfEAN— PDA HIEIE, Anchor Fi&#ZE #[account] &

seeds #l bump, ERRESIMEZEAFEN program logic

© o N o A W N K
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

// B *
#[derive(Accounts) ]
struct ExampleAccounts {
#[account(
seeds = [b"example_seed"],
bump
)]

pub pda_account: Account<'info, AccountType>,

// EHEREMFRAE
#[derive(Accounts) ]
#[instruction(instruction_data: String)] // BILEH data EREIHIE
pub struct Example<'info> {
#[account(
seeds = [b"example_seed", user.key().as_ref(),

instruction_data.as_ref()],

bump
)]
pub pda_account: Account<'info, AccountType>,
#[account(mut) ]
pub user: Signer<'info>
}
// init BIEEMH

#[derive(Accounts) ]
pub struct InitializePda<'info> {

#[account(

init,
seeds = [b"example_seed", user.key().as_ref()],
bump,
payer = user,
space = 8 + 8
)]
pub pda_account: Account<'info, AccountType>,
#[account(mut) ]

pub user: Signer<'info>,
// init @EHEI include system_program
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56
57
58
59
60
61

pub system_program: Program<'info, System>,

#[account]
pub struct AccountType {
pub data: u64,

// #[instruction] BYiEH

pub fn example_-instruction(
ctx: Context<Example>,
input_one: String,
input_two: String,
input_three: String,

) —> Result<()> {

Ok (())
#[derive(Accounts) ]

#[instruction(input_one:String, input_two:String)]

pub struct Example<'info> {

o FTEIA/NIER: https://www.anchor-lang.com/docs/space

init_if_needed

O 0o N oo 0 b~ W NP

e e =
N~ 0o A W N RO

#[program]
mod example {
use super::x;
pub fn initialize(ctx: Context<Initialize>) -> Result<()> {
Ok(())

#[derive(Accounts) ]
pub struct Initialize<'info> {
#[account(
init_if_needed,
payer = payer,
associated_token::mint = mint,
associated_token::authority = payer

)]

pub token_account: Account<'info, TokenAccount>,


https://www.anchor-lang.com/docs/space

18 pub mint: Account<'info, Mint>,

19 #[account(mut) ]

20 pub payer: Signer<'info>,

21 pub system_program: Program<'info, System>,

22 pub token_program: Program<'info, Token>,

23 pub associated_token_program: Program<'info, AssociatedToken>,
24 pub rent: Sysvar<'info, Rent>,

25 1}

e Realloc: EMHE— WP RECTIE], WRTEZK payer (TEZHENZEEIZ7

1 #[derive(Accounts)]

2 #[instruction(instruction_data: String)]

3 pub struct ReallocExample<'info> {

4 #[account(

5 mut,

6 seeds = [b"example_seed", user.key().as_ref()],

7 bump,

8 realloc = 8 + 4 + instruction_data.len(), // 8 =& anchor HY
discriminator, 4 & borsh String fFfAKE

9 realloc: :payer = user,

10 realloc::zero = false, // @& FERFNITITEIRER. 0

11 )]

12 pub pda_account: Account<'info, AccountType>,

13 #[account(mut) ]

14 pub user: Signer<'info>,

15 pub system_program: Program<'info, System>, // —F&FZ5/\ System Program

16 }

17

18 #[account]

19 pub struct AccountType {
20 pub data: String,
21 }

e Close XH— MK~

pub fn close(ctx: Context<Close>) -> Result<()> {
Ok(())

#[derive(Accounts) ]
pub struct Close<'info> {

~N oo b WN R

#[account(mut, close = receiver)]



8 pub data_account: Account<'info, AccountType>,

9 #[account(mut) ]
10 pub receiver: Signer<'info>
11 }

o WHATIUEZE https://www.soldev.app/course/anchor-pdas H#J Lab

6.5 Anchor CPI

2% https://www.soldev.app/course/anchor-cpi

7. Solana DApp A4 32 %

8. Solana §4%%¢
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