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1.TON X et BalianiR (85 T E45)

Two-tier blockchain system in TON for
transaction processing

Transactions

l 5-6 sec

Basechain

Groups of validators

2-8-8-0

R ‘ 5-6 sec
Masterchain

— Block ) — Block [ — Block B — -

Source: https://stepik.org/lesson/1011444




1.TON XSt EalA1R (& 29Hit)

Address of contract

Initial state:

- bata Hash sum = Address




1.TON XreEEMAR (ARHREKFABEEA)

High-level entities: user account

Routes to other
contract

Wallet contract T

User account

Parsing

verification

‘<&

External
message

User public key: #$...




1.TON XireEEAAIR (RIIHSYH)

The process of sending and recording
transactions on the blockchain

A

External
message

-—==->

Every contract has its own

: small blockchain!

TON blockchain

Only can use
asynchronous
messages to
communicate.

Don't see each
other’s state.




1.TON XHeEEM4EIR ( BTC, ETHRITON® L)

Summary: comparison of blockchains

S Developers
Scalable | Flexible e
experience

e |®|®] O
Developer
Hard to understand




2. TONEHRE S : 3 HEMAIR

Execution
cost

Message
routing
cost

GAS

Ethereum (solidity):

If the user provides too little gas, everything will be reverted
as if nothing had happened.

If there is not enough gas, the transaction will be
partially executed.

If there is too much gas, the excess must be returned.
This is the developer’s responsibility.

TON can't do everything itself because of
asynchronous nature.




2. TONEHRE S : 3 HEMAIR

Rent Message routing fees

Contract state
What funds should be used to pay
Storage for outgoing message creation?

v W

TON coins

2.53
balance

From contract From incoming
balance message balance

Rent = bits * seconds * cost




3.TON R SAALRE : ®IEIBSHNERF

1.Tact ( https://tact-lang.org)
MR KA ENRERE, im}iﬁ%—f&imgﬁéw
R HAEXTER, BEThRA KR E0EE

BERNEE
s, BRI R ETVMBE A

RELEOFUNCRIBEENGastt EIEFHFUNCRENRLES

2.FunC ( https://docs.ton.org/develop/func/overview )
e BEAXE, FAE2E L&MFunCR AERRT &%
R EFEESEAHE, KUUCESHE

3.Fift ( https://docs.ton.org/develop/fift/overview )
BIDLRIES, ARE-RLEFALEESREEEY

Language

Functionali
ty

Learning
Curve

Tutorial

Library

Gas
Optimizatio
n

Safety

TVM
Assembly

Fift

FunC

Tact

Tact -> FunC -> Fift -> Bytecode -> Machine code




3.TON HeE A LR : R ELEME IR

TVME ILEIAEE 1R D

13, -14, 37 gas# HANE

7 T ERAR

8 5 A\ Cell 1B H

9 S EBGE T CellH
E R EE

4 5 IS H S8R0

TVMBrE BN EIRAD

https://docs.ton.org/mandarin/learn/tvm-instructions/tvm-exit-codes

B E X R1RAD

throw_unless (405, equal_slices(owner_address, sender_address));

ARMNESR ¢
LEMEE AR A HIRMIRE IR = IEFEgas

2 8 AREERN AZ IR EHIREM256 L RS
EF—PMEANEYN, ABROSRYINILFHRIE
. BT EHA->EAB->HACHREACK
R EBAAEACHREE S A THE, N
BACKEREFRAIESEZB.

B.EAEANREFRRN RERORD N EHES £ —
e, ARRESUERSARFNERER
RE, Lh, SOMEENBERERRBILIR
FAER AR IETE B 2a 3 N A9 ITT



3.TON ER SN LXK : KiXAHBMNER

Six Message modes
1LEFHADRENR 5 HEEEGas feelt)fl, £I1XH B RO F A
CARRY_ALL_REMAINING_INCOMING_VALUEZ

sendMode: : CARRY_ALL_REMAINING_BALANCE() asm "128 PUSHINT": CARRY_ALL_REMAINING_BALANCE \
WA KIELE T — D&Y M AImsg_value H0RIE]

. sendMode: : CARRY_ALL_REMAINING_INCOMING_VALUE() asm "64 PUSHINT";

0.5 TON 0.462644 TON
sendMode: :DESTROY_ACCOUNT_IF_ZERO() asm '"32 PUSHINT"; Telemint Dep]oy Teleitem Dep|oy

¢ sendMode: : PAY_GAS_SEPARATELY() asm "1 PUSHINT";

DA R PR T Cas e, kBN T
sendMode: :IGNORE_ERRORS( ) asm "2 PUSHINT" H NON EE& PAY_GAS_SEPARATELY*EE%&%?%—F_4\%2/9, L\Z\;ﬁ_\—l
EEARN. EBRXEREMERENITEFR Mg value

0.001 TON ( )
Jetton Notify

0.46617 TON @ 0.452979 TON @ 0.403041 TON @

0x69072dbb Jetton Transfer Jetton Internal Tr...
0.383045 TON ( )
Excess

sendMode: :NONE() asm "@ PUSHINT";

@

https://docs.ton.org/develop/smart-contracts/messages OF - B

0.016782502 TON @



3.TON B E5AF L KEk : §%gas feefyitH
BEZNENRHEBITEREERENEAMgas feely, HMMITET RS !
J3:%1: £ A Tonviewer (https://tonviewer.com)

1.Total fee = Gas fee + Storage fee + Action fee OF =
2.Forward fee = Action fee + (Forward fee 1 +-+ Forward fee N)

25 testnet.tonviewer.com/transaction/25cbdf494c43a54fdfd943da4498cc648126f0c12c6309aa0d0fc7d7b2c4f602 px¢ o F T

Internal message

Source @ 0QAAHNCq..JBKhCn... Created at:  11.04.2024, 19:50:12 Bounced: false Forward Fee: 0.000666672 TON

Value: 0.520000000 TON Created It: 20685255000002 Bounce: true Init: -

IHR disabled: true

OpCode: 0x68b4959e Copy Raw body
Account: 0QAUqd4c..BXSgYB.. Interfaces: - ton.cx - toncoin.org

Transaction

Block ID: (0,20000...9763153) Time: 11.04.2024, 19:50:12 Compute Phase Action Phase

Tx hash: 25cbdf49...b2c4f602 Lt: 20685255000003 Success: true Success: true

Prev. tx hash: 157b2ee3...8bae229b Prev. tx It: 20680953000001 Exit code: 0 Result code: 0
0.008606650 TON Status: active - nonexist Vm steps: 153 Total actions: 2

Fwd. fee: 0.003026000 TON State hash:  3e..df (¥ © 90..a4 (¥ Gas used: 7598 Skipped actions: 0

Gas fee: 0.007598000 TON Aborted: false

Storage fee:] 0.000000000 TON Destroyed:  true

Action fee: 0.001008650 TON Type tx: TransOrd

Total fee = Gas fee + Storage fee + Action fee ~ Fwd. fee = Action fee + (Forward fee 1 +...+ Foward fee N)

Internal message

Destination: @ kQCGdsda..K8QRBJ... Created at:  11.04.2024, 19:50:12 Bounced: false 0.001220010 TON

Value: 0.488170000 TON Created It: 20685255000004 Bounce: true Init: -
IHR disabled: true

OpCode: 0x69072dbb Copy Raw body

Internal message
Destination: @ 0QC2vEae..8GooP5... Created at:  11.04.2024, 19:50:12 Bounced: false Forward Fee: | 0.000797340 TON
Value: 0.021206000 TON Created It: 20685255000005 Bounce: true Init: -

IHR disabled: true

OpCode: Excess - 0xd53276db Copy Raw body

query_id: 4013967854555713000 @

0.001 TON @
Jetton Notify

0.48817 TON @ 0.474979 TON @ 0.425041 TON

0x69072dbb Jetton Transfer Jetton Internal Tr...
0.405045 TON @
Excess

0.021206 TON @

Excess

AFR—:
B S EABTEEENgas, FTHYEDXMGas.

Output_msg_value = Incoming_msg_value — Total_gas

AR :
RIBREX B XEERGas fee,
Output_msg_value =. specific_branch_gas



3.TON EH#EAF XL : 4% gas feefitHE

BEIZN XX HFTEUTERRREN5AMgas feeld, HMMITIET U

e A=]

RfF -

J73%2 : {# A SandboxfiprintTransactionFees (%% : npm install @ton/sandbox)

console.log

(index) op valueln valueOut totalFees inForwardFee outForwardFee outActions computeFee exitCode actionCode
0 'N/A! "N/A' '5 TON' '0.003911 TON' "N/A' '0.001 TON' 1 '0.001937 TON' (%] (%]
1 'no body' '5 TON' '0.593635 TON' '0.021111 TON' '0.000667 TON' '0.031365 TON' 1 '0.010656 TON' (7] (%]
2 '0x178d4519"' '0.593635 TON' '0.573497 TON' '0.016986 TON' '0.020911 TON' '0.003377 TON' 2 '0.01586 TON' 0 (%]
3 '0x7362d09c' '0.001 TON' '@ TON' '0.000309 TON' '0.001027 TON' "N/A' (%] '0.000309 TON' (7] (%]
4 '0xdd9911fa’ '0.572497 TON' '0.476437 TON' '0.053199 TON' '0.001226 TON' '0.05866 TON' 5 '0.033645 TON' 0 (%]
5 '9x78ccd28' '0.095288 TON' '0.07635 TON' '0.012702 TON' '0.007822 TON' '0.003138 TON' 2 '0.011656 TON' (7] (%]
6 '9x78ccd28' '0.095288 TON' '0.07635 TON' '0.012702 TON' '0.007822 TON' '0.003138 TON' 2 '0.011656 TON' (%] (%]
7 '9x78ccd28' '0.095288 TON' '0.07635 TON' '0.012702 TON' '0.007822 TON' '0.003138 TON' 2 '0.011656 TON' (%] (%]
8 '9x78ccd28' '0.095288 TON' '0.07635 TON' '0.012702 TON' '0.007822 TON' '0.003138 TON' 2 '0.011656 TON' (%] (%]
9 '9x78ccd28' '0.095288 TON' '0.07635 TON' '0.012702 TON' '0.007822 TON' '0.003138 TON' 2 '0.011656 TON' (7] (%]

10 '0x0' '0.001692 TON' '@ TON' '0.000309 TON' '0.000873 TON' "N/A' (%] '0.000309 TON' (7] (7]
11 'O0x8a7827a7' '0.074658 TON' '0.054862 TON' '0.015609 TON' '0.001221 TON' '0.001196 TON' 1 '0.01521 TON' (7] (%]
12 '0x0' '0.001692 TON' '@ TON' '0.000309 TON' '0.000873 TON' "N/A' (%] '0.000309 TON' 7] (7]
13 'O0x8a7827a7' '0.074658 TON' '0.054862 TON' '0.016717 TON' '0.001221 TON' '0.001196 TON' 1 '0.016318 TON' (%] (%]
14 '0x0' '0.001692 TON' '@ TON' '0.000309 TON' '0.000873 TON' "N/A' (%] '0.000309 TON' (7] (7]
15 'O0x8a7827a7' '0.074658 TON' '0.054862 TON' '0.016717 TON' '0.001221 TON' '0.001196 TON' 1 '0.016318 TON' 0 (%]
16 '0x0' '0.001692 TON' '@ TON' '0.000309 TON' '0.000873 TON' "N/A' (%] '0.000309 TON' (7] (%]
17 '0x8a7827a7' '0.074658 TON' '0.054862 TON' '0.017317 TON' '0.001221 TON' '0.001196 TON' 1 '0.016918 TON' (%] 0
18 '0x0' '0.001692 TON' '@ TON' '0.000309 TON' '0.000873 TON' "N/A' 0 '0.000309 TON' (7] (%]
19 'O0x8a7827a7' '0.074658 TON' '0.054862 TON' '0.016717 TON' '0.001221 TON' '0.001196 TON' 1 '0.016318 TON' (%] (%]
20 '0xd53276db! '0.054862 TON' '@ TON' '0.000309 TON' '0.000798 TON' "N/A' (%] '0.000309 TON' (%] (%]
21 '0xd53276dhb’ '0.054862 TON' '@ TON' '0.000309 TON' '0.000798 TON' "N/A' (%] '0.000309 TON' (%] 0
22 '0xd53276db'’ '0.054862 TON' '@ TON' '0.000309 TON' '0.000798 TON' "N/A' 0 '0.000309 TON' (7] (%]
23 '0xd53276db’ '0.054862 TON' '@ TON' '0.000309 TON' '0.000798 TON' "N/A' (%] '0.000309 TON' (7] (7]
24 '0xd53276db' '0.054862 TON' '@ TON' '0.000309 TON' '0.000798 TON' "N/A' 0 '0.000309 TON' (7] (%]

at printTransactionFees

(node_modules/@Pton/sandbox/dist/utils/printTransactionFees.js:34:13)

= AER N LIITE | https//docs.ton.org/develop/smart-contracts/fees



3.TON EHSAHFXXLE : 5% gas feehYPRHl

BAFAYPUBFENERKGas feey 1 TON, REBIBMAEARE, R IBRERNELVEFENGas fee AT AT F .
AR THSMEANIT SN Gas feeld HH R :

LARAPForEIRAREII R, SEUBFEE B MIGas fee,
(FRRTTR © DI fRFor TBIRRIRE—E AR REHE)

2 AEBAPEM T Dictionarys TupleFHIEEM, HTENHIR, SBER—ATRHNHFRIEFERSHCas fee,
(FRRTTR  WREfE MDictionarys TupleFHIBEM, WERTENEEL/ NENTREHE)

BEATEERNAEXZNMERIEMEY, AASRKXBEEEAEE EHGas, IRAXBEENHE IR, BUREIAE
Gas feefy EBR.
(BEAFE DB RESANATAIENBERENEEERTEH)



3.TON ZBHESAF AR : SAS=SF £ 4B EIRT
BATZFEMEM (race condition) B4 @ AR ZFEMNE AN ITE=ZRTHIT, XH5EMNED

BANGTER, RETIEANRE, THREHHMIZFEN TRES, BRERERELERHN.
(Falts, WR—DRETENREEDEFERIUS NI AENENN, RETEFARTFFHFRZ)

BlF  BEADEAwalletAFIwalletB, walletAZwalletBEEMKS tokenff AYATE IR A

WEARTEZE 2, BUZIARYH &, ARZIBIBHIAS, A
MR, WEEHH Token +5, £3HELA, A9token -5
BB BHRIAR token T M -5

EFRBlFZ=EFEHRITm T ETEZGRR. HAWMRAZFItoken A5, ASLFRE] U X ERWEIL 5 HBEMK

5/ token, BREUXE|10Mtoken, AT I SEAN LAY AR ,

RABENRZSEFM  IERZNFAERELSR, UERSMNTRIVRESEN, BX—PT4RE, B
RGP TRORTSHNIE, PMHARXRS TEEURTFERFFMHFRA.



3.TON RSN L LK : FARFFMHEZAIIRF

5+ -

FT2(A transfer FT to B)

Step 1(Sender wallet)

Step 2.1(collection)

Step 2.2(NFT Item)

Step2.3(Sender
wallet)

Step3.1(Receiver
wallet)

Involved data

jetton_balance,
owned_nft_number,
owned_nft_dict

current_total_supply

contract active status

owned_nft_dict

jetton_balance

FT1(A transfer FT to B)

Involved data

Step 1(Sender wallet)

jetton_balance,
owned_nft_number,
owned_nft_dict

jetton_balance
owned_nft_number
owned_nft_dict

owned nft dict

Step 2.1(collection)

current_total_supply

current_total_supply

Step 2.2(NFT Item)

contract active status

contract active
status:non-active

Step 2.3(Sender wallet)

owned_nft_dict

owned nft dict

owned_nft_dict

Step 3.1(Receiver
wallet)

jetton_balance

jetton_balance




Thanks!

TRC-404 Group TRC-404 MiniApp
(https://t.me/trc404bot) (https://t.me/trc404chat)



