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VM in BlockChain

apply : tx X chain state > new chain state

Have to:
Certainty
Halting problem(each instruction has exact price)

Other:

Stable instruction set
Flexible

Toolchain support



Comparison

RISC-V WASM =Y
Instructions 50 172 188
Words size 32/64 32/64 256
Vm Architecture Register Based Stack Based Stack Based
Level Hardware Software Software
toolchain GCC/LLVM LLVM solc
Language C/Rust C/Rust etc Solidity




Memory Model

([[<addr>]]

@ @<addr>

[<addr>)

@<addr>

CKB-VM use 64-bit RISC-V instruction sets
Not bytes code but Linux ELF

No operation stack but 32 registers

4 MB runtime memory(include thread
stack/heap/ELF file mapping)

Access chain data by syscalls(only current
transaction related information)



04 Cell model VS Account model



Programing model and Problems

Programing model is about State:
state generation (off-chain)

state verification (CKB VM)

state storage (Cell model)

Problems:
We only pay for computation, State storage is free.

The Tragedy of Commons.

Computation and verify should be separated.



Comparison

Instruction Set

Cryptographic Primitive

Stateful

State Type

State Model

State Verification

State Generation

Bitcoin

Script

Opcode

No

Ledger

UTXxO

On-chain

Off-chain

Ethereum

EVM

Precompile

Yes

General

Account

On-chain

On-chain

CKB

RISC-V

Assembly

Yes

General

Cell

On-chain

Off-chain




Cell model

Block
Header

Transaction 1

Transaction 2

Transaction 3

Witnesses and Denpency Cells

Capacity
Data (state)
Type
Lock

Capacity
Data (script)

Lock

Cell model from generalizing
the UTXO model.



Cell model VS Account model

Account model like OOP. Cell model like Pure FP.
Function in Contract like Once a cell used as input, it
method in Class. won't be used any more.
Storage variable like member of

Class. Lock script like Callback.
Transaction like message.

Computation on nodes. Computation on client.

Verify on chain(always
recompute).



Example

Contract example on ckb
e Most simple script.
e \ote - Map Reduce.

e HTLC. Multi-Signature.


https://github.com/rink1969/ckb-contract-examples

Q&A



Thank You!

WWW.Nervos.org

github.com/nervosnetwork



