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WEEVMAEIOPCODE, A&k, — P TFEE—TRERBEOLR, ABRLEFLGRT, BREARE
12, WMRANEENSEIL, FIBEEEAEREEER,

RemixBYiEIX 28 REEX BRREMITRE Z) TR, FAUAHREEHEBRITCTFAORER, FRAN T
S5a9Rias, HERT—TEM: BB RE, RBOPCODEMNERESLNRNELE, HERMUITNE
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BREAWIHNGENERES, BANSERONBHZEI—OPCODERERER, NEREECSEIA—T
EVM,

SCHIOPCODEfEREZE X 9 AFEED, 1. RITFISSI B FE23(IESTACK/MEM/STORAGERFR D ENIE
fifFes), 2. BBTOPCODEIES

BTz as
STACK

IRIEOPCODEESHIIE R, EVMEUHRAIITENAMREUBSEME—ERN, TS, #B7F pusHF pop
BIE, AEEVMBIHLEZ T SWAP F1 DUP IR1E, HXIFKLESI, WTFR, 2E(EM Python LAY
EVMi%ZE:

class STACK(Base):

evm stack

stack: [int]

max_value: int

def __init__(self):
self.stack = []
self.max_value = 2**256

def push(self, data: int):

OPCODE: PUSH
self.stack.append(data % self.max_value)
def pop(self) -> (int):

OPCODE POP

return self.stack.pop()
@Base.stackcheck
def swap(self, n):

OPCODE: SWAPn(1-16)

tmp = self.stack[-n-1]

self.stack[-n-1] = self.stack[-1]

self.stack[-1] = tmp
@Base.stackcheck A
def dup(self, n):

OPCODE: DUPn(1-16)
self.stack.append(self.stack[-n])
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KRB, WE—TEARPEIERTERRITE, RIERPOEIE/)\F 24256-1
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EVMIIAFREIEEM L FERITENNEN—, — M HhHEFE—F TR, EEVMA, BEREN
2, BREENEIER AN 256bits, FILAXOPCODEIES EEMSEKE R IAAT 256bits i,

BeERIINE
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class MEM(Base):

nun

EVM memory

nun

mem: bytearray

max_value: int

length: int

def __init__(self):
self.mem = bytearray(0)
self.max_value = 2**256
self.length = @
self.extend(1)

@Base.memcheck

def set(self, key: int, value: int):

OPCODE: MSTORE
value %= self.max
self.mem[key: key+@x20] = value.to_bytes(0x20, "big")
self.length += 0x20
@Base.memcheck
def set_byte(self, key: int, value: int):

OPCODE: MSTORE8
self.mem[key] = value &amp; Oxff
self.length += length
@Base.memcheck
def set_length(self, key: int, value: int, length: int):

OPCODE: XXXXCOPY
value %= (2**(8*length))
data = value.to_bytes(length, "big")
self.mem[key: key+length] = data
self.length += length
@Base.memcheck
def get(self, key: int) -> (int):
OPCODE: MLOAD
return uint256
return int.from_bytes(self.mem[key: key+@x20], "big", signed=False)
@Base.memcheck
def get_bytearray(self, key: int) -> (bytearray):
OPCODE: MLOAD
return 32 byte array
return self.mem[key: key+@x20]
@Base.memcheck
def get_bytes(self, key: int) -> (bytes):
OPCODE: MLOAD
return 32 bytes
return bytes(self.mem[key: key+0x20])
@Base.memcheck
def get_length(self, key:int , length: int) -> (int):

return mem int value

return int.from_bytes(self.mem[key: key+length], "big", signed=False)
@Base.memcheck
def get_length_bytes(self, key:int , length: int) -> (bytes):

rat+iirn mam hvtac valia
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TeLun v vy Leo vuiue

return bytes(self.mem[key: key+length])
@Base.memcheck
def get_length_bytearray(self, key:int , length: int) -> (bytearray):

nun

return mem int value

return self.mem[key: key+length]
def extend(self, num: int):

extend mem space

self.mem.extend(bytearray(256*num))

{EApython38f] bytearray ZKEIEAMEMBIZERS, BRIAMDIEL256BEIAE=E, AAE—T
OPCODEZMSIZE:

Get the size of active memory in bytes.
FIAERIRERFER, #BEITH active memory Hsize
REFREXIRENES D=3

1. MSTORE, f§7Z0x20F T KEHNEIEEIAEH
2. MSTORES, fi#f71FHKENEIERIAEFEH
3. CALLDATACOPY(FEEMEMIER), EFEEFETRKENIIERIANES

FTASI N RVIR E 7 3T AR EBIRRINF AR IR, SKENATFEIRAIENL.
STORAGE

EVMEYSTORAGERVEIR M FNIT BRI R METFEMBEEMRAT, STORAGERRRMEEFEREE
B, EREENMEEZHREL-BXEPDTT, FAINEMPythonSIMH, FHIESTORAGEE XA
T, EXABAT:

class STORAGE(Base):

nun

EVM storage

storage: {str: int}

max: int

def __init__(self, data):
self.storage = data
self.max = 2**256

@Base.storagecheck

def set(self, key: str, value: int):
self.storage[key] = value % self.max

@Base.storagecheck

def get(self, key: str) -> (int):
return self.storage[key]

EREVMAR{ESTORAGERIIE 455 R SSTORE F1SLOAD, FRLA{EMApythonfdictERE R
STORAGEMYEMBRNEE

f#tTOPCODE}E S
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¥ FOPCODEIERMBBMEERAERRA, EHLRE—1FT, AUEVMIESRZERHM25671ES
(0x00-0xff), (ERBMRZIELT UNUSE, FRAUNEEESHIEMFESRE, BAils3thEHTEMR,
HHMEENRBEEARTT B, 2ARTESNEETK, EEMARMENE, THSLRE
EOPCODEMH %

OPCODE#

EUKIFESER B, XOPCODE#HTT 7MY :

Os: Stop and Arithmetic Operations (M 0x00-0x0fB9#5 S 2L FVESTOPIE S L EAIES,

10s: Comparison & Bitwise Logic Operations (0x10-0Ox 118915 LR E S FIL 51845152,
20s: SHA3 (B Bi0x20-0x2fR B —1SHA35 %,

30s: Environmental Information (0x30-0x3fE X BREF 1515 E I <,

40s: Block Information (0x40-Ox4f23XBY X (= S A1)

50s: Stack, Memory, Storage and Flow Operations (0x40-Ox4fE3KERtE. A7, (3715 EH9E<SHT
EHEEHES))

60s & 70s: Push Operations (0x60-0x7f@&321"PUSH#E<, PUSH1-PUSH32)
80s: Duplication Operations (0x80-0x8f/g FDUP1-DUP1615<,

90s: Exchange Operations (0x90-0x9f/g FSWAP1-SWAP16+5<,

aos: Logging Operations (0xa0-0xa4/8 FLOGO-LOG4#E <,

fOs: System operations (OxfO-OxfflE F R HRIEIES,
R A RAVARIRSS
B, ®t— 1 FHAESMmETR:

import typing

class OpCode(typing.NamedTuple):

name: str

removed: int # ST

args: int # PUSHiRIEZSEERENopcodeZ fFargsFE T HIEIENPUSHRIS £
_OPCODES = {

'00': OpCode(name = 'STOP', removed = @, args = 0),

for i in range(96, 128):
_OPCODES[hex(i)[2:]1] = OpCode(name='PUSH' + str(i - 95), removed=0, args=i-9

# FRmIFRNAMERE, OPCODEFESHINFZHATARIN, UNUSERIHES, REBRLEMETRM, HTESIUNU
SERY#ATALEE
for i in range(@, 256):
if not _OPCODES.getChex(i)[2:].zfill1(2)):
_OPCODESThex(i)[2:].zfi11(2)] = OpCode('UNUSE', 0, @)

REMBIRIT—TERERE
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class Interpreter:
EVM Interpreter

MAX = 2**256

over =1

store: EVMIO

HEHH

# @s: Stop and Arithmetic Operations
R

@staticmethod

def STOP():

OPCODE: 0x00
Interpreter.over =1

@staticmethod
def ADD(x:int, y:int):

OPCODE: 0x01

r=(x +y) % Interpreter.MAX
Interpreter.store.stack.push(r)

o MAXT = FRITHIT BERE256bitsHSEERA
o overTERFIFIRERETNITER
o storef3EifEruntimeT E: STACK, MEM, STORAGE

ERMIITENT, HERINAIOPCODE, RIMEIR(ER

args = [stack.pop() for _ in OpCode.removed]
getattr(Interpreter, OpCode.name)(*args)

HAETHILER

FEOPCODERAJLEFHAIES:

1. RBXR{EEAIES, Lbal:
NUMBER: Get the block’s number

ZIELRRNEAR ZITEHNXRNKIRB(KREE), BRXTMELAE/IMAE:

REMIME

RE—TEREXY, AREXHTIREZIESIIREIE
BIXE F M AR EZE

IRERPCHENE, MEKIRBEHIRENZIE

NENFARE THHERESRINSBNEMRE, BEZRNBENZENES, FTEBZRELB[NE
I, BAELITEHTXR, RPZAXZMUN, BRABFRZM, T2 UERRemixaIEI
RPTIEIA

PRAN RS BRI R T BAEINERINEN, RALAGEFNBI=1AE, MARBSENRD 5
2, FRE>EREXMHRE>IANRE
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ADDRESS: Get address of currently executing account.
RENHRIS AL, RS RAT:

o IRERIME
o RE—MEEXH, AEREXHFFIREZIESHNROE
o BAEFHARELIREXE

SREIMEEERIES, AAEIXAIRE0PCODE, BB, AFEIME, USZABEITRPCIREE]
8, REEREAEFEIRE

3. BEES

LOGO-LOG4: Append log record with no topics.

ERRESRINEIRZHEHM AR

> eth.getTransactionReceipt("@xe32b3751a3016e6fa5644e59cd3b50721331f27110242c7498
0409b637dbb3bdc™)
{

blockHash: "0x04b838576b0@c3ed44ece?7279b3b709e336a58be5786a83a6cf27b4173ce317ad
3"’

blockNumber: 6068600,

contractAddress: null,

cumulativeGasUsed: 7171992,

from: "@x915d631d71efb2b20ad1773728f12f76eeceee23",

gasUsed: 81100,

logs: [1,

logsBloom: "0x0000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000" ,

status: "Ox1",

to: "Oxdlceeeefa68a6af@a5f6046132d986066c7f9426",

transactionHash: "@xe32b3751a3016e6fa5644e59cd3b5072133f27110242c74980409b637d
bb3bdc",

transactionIndex: 150

}

AR —TRZNEME, HERBE—logs 7R, MERKMEFESTES

AR EIRIXOPCODE, BALRKASHEEMBRELEN, EARNNEIRFEERMETSR/SE
ROIER, FRIAST FIXRIEQHIRIE, T2 UEREL, HEMUTEILIEERpass)

4. RGRIFIES

XEIESFTEZIMNIEARBRMES, tLANFTIAEIZE S8 CREATE, LEANEEEREM S 289 CALL, Lt
WMHEKEE, HIERGEIPEELLSIAR SELFDESTRUCT

REMELTINANEBRERAR: WIAEFo B SREIZIEHIREE

TRRERMIR, FNTEEBIFANSRE, MUTETUFHNHTIESN, FAEY
FHRIF
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E5ER— 1 OPCODEMERRRSfE, — T EIREBEMETTA T 374, R T T ELIE SBMAER
2108, LEATHIR, EERAEFMERES

TEB— MR mAERgIE:

hehe @ Hc 1 cBook in /Volumes/Samsung_T5/share/evm_debug on git:master « [19:16:47] C:
% python3 debug.py tests/testl ewrl

EHESLYHEITRS
HWBRERNMUKILNA, MEIFRHETWABNERESAHITRS, MBRGARERESH

RIMAF=ik, RERUKIENALZ2REIFM.
BRI FA404HEESALTEHITHPA:  https://www.scanv.com/Ica/index.html
BXZEBIE: (086) 136 8133 5016(045, T 1EH:10:00-18:00)
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2, AXRENBENEECERNSKAFPEREARNZFREL, MERFTREREEN, REZE
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