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vn.py ZAi

AZERT vnpy FEREEA TG, BN vnpy BRI T, F RN vnpy 58S
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RZ LR
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3.1.1 RN

vn.py [MEEH N E BRI T 522 510 APL K AT Bl Sk 3] 2 151 I Haliok
F ST AR R LR % . SHT H AT vnpy 3.x SR, AR i DT T
Y, R 3-1HIH TS vn.py 3.x A SCREIAR 3 A8 e 1 5 b

Fz 31 vnpy3xMIAZHFRNSBHL X HEOS R

# 0O m # O m
CTP FE BT AR g XTP A, ETF IR
CTP Mini BT AR LSFa s Ak, ETF
CTP iE¥ ETF IR B EN:3 AJBE. Wik
W [ Py B¢ ZRilE OST Al
H4E UFT E 5. ETF IR T 'E EMT Al
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# 0O M # O m
AN Wte v fH4E 7 UF A BRI
TCALIE BT TTS P B 7 20
e A B B e P B 77 2L

MR 3-1 AR, vnpy SCREFZA 80, Y P T ERZSEE A, aTelE
PRI BT I IR45 11 58 A 2 S5 T e #9320 T U IO, F P e D13 B 82 L1 2 T T
g vn.py TS AFIAS 57 AT T 49— 36

3.1.2 RS [E

vn.py SCAER IR R S VAL RE ST S 1 T L e S S 1A, S S B R
JRSZEE AT « A D AT WS DU AR 20T 3 T %45 5 BN, T 5% B ) 47 53
A 2N FH )R B SRS B RS 2B IR 2% pH s 250 5 1 D00 7 Dt A 31 2 I P X 5080 e 280
(R I AL B

HH 2 5 KR 7 R 1) 45 2 AN R R 282 10 S s P 1 55 A 38 8 28— I Bl A =X
DA F 2 N TR AT I

1. £5|% MainEngine

F 514 MainEngine "L 5 A8 Sy P TR BRI, Ik KILHIE WL 3-2 P,

< 3-2 MainEngine I2tH A A R ERE

Bk A &
add_engine WG CanHET I, TR BT TS
add_gateway TS ERZ S0 (n CTP #:10. UFT $21045)
add_app W EEN CansEaEAg 5 N [ A
init_engines WAL T SN 518 CBRINE S HAED 13, T B B G [ 5, ffR5 14
write_log HH&, mHESEERBA PR H S E
get_gateway R 44 Bk SIS 228 5 B2 11 52461
get_engine R 44 Bk SRIR 5 | 4 S 461
get_default_setting FR P45 1 A FRIR DU 252 L BRI B B
get_all_gateway_names R 2 ) R
get_all_apps SR B 4 52451
get_all_exchanges SKIFT AE 2 P
connect Rl 42 R 58 UG 242 11 R 3 2
subscribe HA A FRAT [ dn A T 45 R
send_order FR P 44 FR A F R 242 11 R I T IR
cancel_order R 44 B Al e 242 1 U 1T o
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H & A &
send_quote R 44 PR A FH R 24 1 R A U AR A 17 3K
cancel_quote R 44 PR At FH R J2 4 1 BB U AR e 17 5K
query_history R 44 R 40 24 D A Bl K 645 R
close 1 & S R 25 i 2 4 1

M 3-2 FAHEE H, MainEngine f&—/NME G T % K2 #2 1 (gateway ) F_E 23 Capp)
M, &R TA ERNIEM, B THRRRNZARZED S EZNH, MainEngine
SHFIAS B ARG 53 R, S v MR 7 [ /E MainEngine HhoE il H S N H H R
(A8 LB 4

2. E435|E EventEngine

FF5 1% EventEngine 11 o7 4 IS ALKG HLAr R B0 N (R AL B ek 480 Chandler)  F4b
P, HHI EventEngine S EFHIFAFSE A1 3-3 FTR.

% 3-3 EventEngine XHEH LR

% B W A
EVENT_TIMER TE TS5
EVENT_TICK W3 tick Hoifs A
EVENT_TRADE W B AT [l PR A
EVENT_ORDER W BT SR R A A
EVENT_POSITION AT 3840 B AT SR A
EVENT_QUOTE W BB FRAT [l P A
EVENT_CONTRACT WCEIA L5 B AR I F 4
EVENT_LOG WeEI's H &R i34

FELT B B 5] OmsEngine T (£ 51% MainEngine ERINEM S 2 —) 52/ T K
NGB EE SR/ (SR ST v Y T

//ch3/trader_engine.py

def register_event(self) -> None:
self._event_engine.register(EVENT_TICK, self.process_tick_event)
self._event_engine.register(EVENT_ORDER, self._process_order_event)
self.event_engine.register(EVENT_TRADE, self._process_trade_event)
self.event_engine.register(EVENT_POSITION, self.process_position_event)
self.event_engine.register(EVENT_ACCOUNT, self.process_account_event)
self.event_engine.register(EVENT_CONTRACT, self.process_contract_event)
self._event_engine.register(EVENT_QUOTE, self.process_quote_event)
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Y BJENHEUR A TR 3-3 SRR, ik SEF 5% EventEngine [
put J7 VKA AL BE A Event SN EventEngine [HIFA%1_queue 1, 5t [EIN, EventEngine
A A SN SRR A WM IS _queue HIREUAFALBEFAF I 4445 handler BEATAbFE, 4R
(ELINE

//ch3/event_engine.py

R b BTN B
def put(self, event: Event) -> None:

self._queue.put(event)

#AN W72 A BA 471 SR E A
def _run(self) -> None:

while self. active:
try:
event: Event = self._queue.get(block=True, timeout=1)
self._process(event)
except Empty:
pass

HIEAFIZRI A5 K5 A A handler

def _process(self, event: Event) -> None:
First distribute event to those handlers registered listening
to this type.

Then distribute event to those general handlers which listens
to all types.

if event.type in self._handlers:
[handler(event) for handler in self. handlers[event.type]]

if self._general_handlers:
[handler(event) for handler in self._general_handlers]
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3. #iE5| % BaseDatabase

vn.py SCHRFAR 2 Bl PEAE O e, SEBRE T SQLite, ik Ah H AL S R MySQL.
PostgreSQL.. DolphinDB. Arctic. TDengine. TimescaleDB. MongoDB. InfluxDB #/ LevelDB.
i1 vn.py HAT AR BETE, BT LA ARECE 3 0) D FRAR R T~ BAK K 44 O vnpy_[Hde 14
ZIAF Cat vnpy_mysgl).

AT LA 5 | B (1 5526 BaseDatabase B Yl FL AL & 10705, AN K BARREAS Hds e 1
PATIHE. % 3-4 51| T BaseDatabase H 25 15 15 S Hbi W

% 3-4 BaseDatabase €& 875 % A i BB

HoOE % B
save_bar data RAF K 264
save_tick_data {RAE tick 45
load_bar data TS St o e ) 5 R A ) KR
load_tick_data T ot o e 1) P9 T tick s
delete_bar_data I et oo B T K 2 s
delete_tick_data TR i i b ) tick £icah
get_bar_overview IR Rl K gl Hodia
get_tick_overview SRELFTA B tick Zeit £t

A 3-8 TTULTE Y, ¥l | R B4 e K £k 15 tick BUUEHEATHA. M. . SCRfE.
3.1.3 EMNH

vn.py SCHFH I B RN A v R S AT A L, Sl I 5 R R 245 1 B AR i 5¢
JRAZ Zy e 5 IR BE B A A . vnopy PRI EJZ N ARZ , ARTARGIRAT IR, A
(1) 3.4 4~3.14 VR XF AN R _E 2 P3R4 T S PRAR A D

3.2 vn.py XHERHRZ HIEN

W 3.1 RPTR, vnpy SCFERZ A Z L, AL CTP AT UFRT 42 HEOA e T PHi -
3.2.1 CTP#:0

LT 54 (ComprehensiveTransactionPlatform, CTP) & g 545 BB AR A
AITF R —EHT RS &5 H WL CTP o] LUGHRSCR IR &5 BT f /£ vnpy_ctp Fiibk
W, WTDUE B S A api SRR — A gateway SCIFYE, i api SCfEJeh S CTP &
eI LEESCAT, O C++4i 5 EELL dIl B lib SCPFHEL

L api SCAF R 1 include/ctp STEFIE T (#SCAE A 81, Fo e ) C++35 3044 ThostFtdeMdApi.h
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A RBUGATIE A4, C++3L 30 ThostFtdcTraderApi.h 108 538 S iE 4, C++3k
LA ThostFtdcUserApiDataType.h G 2 A7 F 21| R4 2828, C++3k 32 ThostFtdcUserApiStruct.h
A5 T A F 2 5 454

7£ apillibs L& P lib SC4F thostmduserapi_se.lib £l thosttraderapi_se.lib, ) 4&4T
T8 8B 73 P 2y 8 o3 IR A BERE 2, BT lib SCPF RV AT IT, PRI P ARk T CTP At
S RV CH+3k 30 rhE X7

7F gateway I N A4k ctp_gateway.py S0, IXASSCHERE CTP [ C++ API ik
1777 Python JZ [ (45 1 31282, it pybind11 i Python 5 C++2 1) (K5 X % HEA T H AL e o
TEMCANTE 2 530 CH+ )2 T AMFEAN 1T, B934T ctp_gateway.py SCAFH11F) Python API J4%.,

IR T4 ctp_gateway.py SCAEH RACHS .

//ch3/ctp_gateway.py

HEFLIRAS WL

STATUS_CTP2VT: Dict[str, Status] = {
THOST_FTDC_OST_NoTradeQueueing: Status.NOTTRADED,
THOST_FTDC_OST_PartTradedQueueing: Status.PARTTRADED,
THOST_FTDC_OST_AllTraded: Status.ALLTRADED,
THOST_FTDC_OST_Canceled: Status.CANCELLED,
THOST_FTDC_OST_Unknown: Status.SUBMITTING

}

#2377 1) WG
DIRECTION_VT2CTP: Dict[Direction, str] = {

Direction.LONG: THOST_FTDC_D_Buy,

Direction.SHORT: THOST_FTDC_D_Sell
}
DIRECTION_CTP2VT: Dict[str, Direction] = {v: k for k, v in DIRECTION_VT2CTP.itemsQ}
DIRECTION_CTP2VT[THOST_FTDC_PD_Long] = Direction.LONG
DIRECTION_CTP2VT[THOST_FTDC_PD_Short] = Direction.SHORT

HEATIR LG
ORDERTYPE_VT2CTP: Dict[OrderType, tuple] = {
OrderType.LIMIT: (THOST_FTDC_OPT_LimitPrice, THOST_FTDC_TC_GFD, THOST_
FTDC_VC_AVY),
OrderType.MARKET: (THOST_FTDC_OPT_AnyPrice, THOST_FTDC_TC_GFD, THOST_
FTDC_VC_AV),
OrderType.FAK: (THOST_FTDC_OPT LimitPrice, THOST FTDC_TC_10C, THOST
FTDC_VC_AV),
OrderType.FOK: (THOST_FTDC_OPT_LimitPrice, THOST_FTDC_TC_I0C, THOST_
FTDC_VC_CV),
}
ORDERTYPE_CTP2VT: Dict[Tuple, OrderType]l = {v: k for k, v in ORDERTYPE_
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VT2CTP.items(Q}

HITV-J5 ) S

OFFSET_VT2CTP: Dict[Offset, str] = {
Offset.OPEN: THOST_FTDC_OF_Open,
Offset.CLOSE: THOST_FTDC_OFEN_Close,
Offset.CLOSETODAY: THOST_FTDC_OFEN_CloseToday,
Offset.CLOSEYESTERDAY: THOST_FTDC_OFEN_CloseYesterday,

}
OFFSET_CTP2VT: Dict[str, Offset] = {v: k for k, v in OFFSET_VT2CTP.items(Q}

HAZ 5y T W 55F
EXCHANGE_CTP2VT: Dict[str, Exchange] = {
"CFFEX": Exchange.CFFEX,
"SHFE'": Exchange.SHFE,
""CZCE": Exchange.CZCE,
"DCE": Exchange.DCE,
"INE": Exchange.INE,
"GFEX": Exchange.GFEX

}

# i AL

PRODUCT_CTP2VT: Dict[str, Product] = {
THOST_FTDC_PC_Futures: Product.FUTURES,
THOST_FTDC_PC_Options: Product.OPTION,
THOST_FTDC_PC_SpotOption: Product.OPTION,
THOST_FTDC_PC_Combination: Product.SPREAD

}

HYIBUER T e

OPTIONTYPE_CTP2VT: Dict[str, OptionType] = {
THOST_FTDC_CP_CallOptions: OptionType.CALL,
THOST_FTDC_CP_PutOptions: OptionType.PUT

}

PA_EARHS =225 LT CTP 2 T A8 - M 3] vn.py Hh 4 T )80 5 i 2 1) R it
BRI AT PER RIS . 20t vnpy WU, ANFEE CHRAT R BN vnpy TR
FIANTFHE 1 Bl A e e e 4 wn.py B T A 48— 4%

fE ctp_gateway.py AL T —/MZ02E CtpGateway, 3T CTP #1105 vn.py
IR AEH &R0, AR .

//ch3/ctp_gateway . py

class CtpGateway(BaseGateway):
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default name: str = "CTP"

default_setting: Dict[str, str] = {
TR
S,
gam AT
ARG
RS R
MR T,
RS
3

exchanges: List[str] = list(EXCHANGE_ CTP2VT.values())
def __init__(self, event_engine: EventEngine, gateway_name: str) -> None:
A

super().__init__(event_engine, gateway_ name)

self.td_api: "CtpTdApi" CtpTdApi (self)
self.md_api: "CtpMdApi'" = CtpMdApi(self)

def connect(self, setting: dict) -> None:
""" A G
userid: str = setting["/H/4"]
password: str = setting["#5"]
brokerid: str = setting["&4 g
td_address: str = setting["& 5 k525"
md_address: str = setting["/T1H/k5%5""]
appid: str = setting["/“m&aHK"]
auth_code: str = setting["#A%ii5"]

if
(not td_address.startswith(*'tcp://""))
and (not td_address.startswith(*'ssl://"))
and (not td_address.startswith(*'socks'™))

td_address = "tcp://" + td_address

if (
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(not md_address.startswith(*'tcp://""))
and (not md_address.startswith(*'ssl://"))
and (not md_address.startswith(*'socks™™))

md_address = "'tcp://" + md_address

self.td_api.connect(td_address, userid, password, brokerid, auth_
code, appid)
self.md_api.connect(nd_address, userid, password, brokerid)

self.init_query(Q)

def subscribe(self, req: SubscribeRequest) -> None:
T AT
self.md_api.subscribe(req)

def send_order(self, req: OrderRequest) -> str:

PR

return self.td_api.send_order(req)
def cancel _order(self, req: CancelRequest) -> None:
self.td_api.cancel_order(req)
def query_account(self) -> None:
self.td_api.query_account()
def query_position(self) -> None:
nunﬁiﬁ%#,@unu
self._td_api-query_position()
def close(self) -> None:
K
self.td_api.close()
self.md_api.close()
def write_error(self, msg: str, error: dict) -> None:
error_id: int = error["ErroriD"]
error_msg: str = error["ErrorMsg']

msg: str = F'{msg}, 1%%: {error_id}, 5K: {error_msg}"
self.write_log(msg)
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def process_timer_event(self, event) -> None:
""" SE IS A b e
self.count += 1
if self.count < 2:
return
self.count = 0

func = self.query_functions.pop(0)
func()
self_query_functions.append(func)

self.md_api.update_date()

def init _query(self) -> None:
------ GRS
self.count: int = 0
self._query_functions: list = [self.query_account, self.query_position]
self._event_engine.register(EVENT_TIMER, self.process_timer_event)

AR5 %R CTP AHGIICE, WHATH. ZH Rl (UL TCP MEATIERD.
BT USSR AFIMAT A, BT FEATH (subscribe). ZZH6 F . (send_order)
ZH AT AP BAZ 5y AP IR RARSE 158

B ST ctp_gateway.py SCPFTH A F] CtpMdApi #1 CtpTdApi 28, HAr il i CTP
PO PATIERIAZ 525, LA CtpMdApi i, ARG Q1 |-

//ch3/ctp_gateway.py

class CtpMdApi (MdApi):

def __init__ (self, gateway: CtpGateway) -> None:
A
super().__init__ QO

self_gateway: CtpGateway = gateway
self._gateway name: str = gateway.gateway name

self.reqid: int = 0
self.connect_status: bool = False

self.login_status: bool = False
self._subscribed: set = set()
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self.userid: str = """
self.password: str = """
self.brokerid: str = "

self.current_date: str = datetime.now().strftime('%Y%m%d™)

def onFrontConnected(self) -> None:

self_gateway.write log( 4TI IRS 2B T
self.login()

def onFrontDisconnected(self, reason: int) -> None:

self.login_status = False
self.gateway.write_log(F 1715 RS AEREWTF, JRKH{reason}"™)

def onRspUserLogin(self, data: dict, error: dict, reqgid: int, last: bool)
-> None:

if not error["ErroriD"]:
self.login_status = True
self.gateway.write log("'fT15 RS 28 BT

for symbol in self.subscribed:
self._subscribeMarketData(symbol)
else:

self.gateway.write_error ({715 424 23R, error)

def onRspError(self, error: dict, reqid: int, last: bool) -> None:

SRR AR (R
self_gateway.write_error ({7 0iREE", error)

def onRspSubMarketData(self, data: dict, error: dict, reqid: int, last:
bool) -> None:

AT
if not error or not error["ErrorlID"]:
return

self._gateway.write_error({75IT LI, error)

def onRtnDepthMarketData(self, data: dict) -> None:
."..'qT‘rﬁiﬁﬁT&%"""
#RLYEBEATIE AR S HAT N
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if not data["UpdateTime'"]:
return

#3d PEIE BAT W B 20 B B AT IR %
symbol: str = data["InstrumentiD']
contract: ContractData = symbol_contract_map.get(symbol, None)
if not contract:
return

KR TR 5y H 7 B A H 4

if not data["ActionDay'"] or contract.exchange == Exchange.DCE:
date_str: str = self_current_date
else:

date_str: str = data["ActionDay'"]

timestamp: str = f"'{date_str} {data["UpdateTime"]}.{int(data
["UpdateMillisec®]/100)}"

dt: datetime = datetime.strptime(timestamp, "%Y%m%d %H :%M:%S.%F"")

dt: datetime = dt.replace(tzinfo=CHINA_TZ)

tick: TickData = TickData(
symbol=symbol,
exchange=contract.exchange,
datetime=dt,
name=contract.name,
volume=data["Volume'],
turnover=data["Turnover'],
open_interest=data["'Openlnterest'],
last_price=adjust_price(data[''LastPrice']),
limit_up=data["UpperLimitPrice"],
limit_down=data["LowerLimitPrice'"],
open_price=adjust_price(data['OpenPrice']),
high_price=adjust_price(data["HighestPrice"]),
low_price=adjust price(data["LowestPrice']),
pre_close=adjust _price(data["PreClosePrice™]),
bid_price_l=adjust_price(data["BidPricel']),
ask _price_l=adjust_price(data["AskPricel']),
bid_volume_1l1=data["'BidVolumel™],
ask _volume_l1=data["AskVolumel'"],
gateway name=self.gateway name

if data["BidVolume2'"] or data["AskVolume2']:
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adjust_price(data[''BidPrice2"])
adjust_price(data[''BidPrice3"])
adjust_price(data["BidPrice4"])
adjust_price(data['"BidPrice5™])

tick.bid_price_2
tick.bid_price_3
tick.bid price 4
tick.bid_price 5

tick.ask _price_2 adjust_price(data["AskPrice2"])
tick.ask _price_3 adjust_price(data["AskPrice3"])
tick.ask _price_4 = adjust_price(data["AskPrice4'])

tick.ask _price 5 = adjust _price(data["AskPrice5"])

tick.bid volume 2
tick.bid_volume_3
tick.bid_volume_4
tick.bid_volume_5

data["'BidVolume2'™]
data["'BidVolume3']
data["'BidVolume4']
data["'BidVolume5"]

tick.ask volume 2
tick.ask volume 3
tick.ask_volume_4
tick.ask_volume_5

data["*'AskVolume2'™]
data[""AskVolume3™]
data["'AskVolume4']
data["'AskVolume5']

self.gateway.on_tick(tick)

def connect(self, address: str, userid: str, password: str, brokerid: str)
-> None:
------ HEBEIR 55 3
self.userid = userid
self.password = password
self._brokerid = brokerid

HEE L EROR G, S BBEGRE, NI

if not self.connect_status:
path: Path = get_folder_path(self.gateway name.lower())
self.createFtdcMdApi ((str(path) + "\\Md"™).encode(*'GBK™))

self.registerFront(address)
self.initQ)

self.connect_status = True

def login(self) -> None:

ctp_req: dict = {
"UserlID": self.userid,
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"Password": self.password,
"BrokerID": self.brokerid

}

self.reqid += 1
self._reqUserLogin(ctp_req, self.reqid)

def subscribe(self, req: SubscribeRequest) -> None:
T AT
if self_login_status:
self._subscribeMarketData(req.symbol)
self._subscribed.add(req.symbol)

def close(self) -> None:
X R
if self.connect_status:
self.exit()

def update_date(self) -> None:

self._current_date = datetime.now().strftime("%Y%m%d")

CtpMdApi i B4 =287k (BRIIE s init_ LA, —Z&in EARRS TR
login. connect. close %5 7772 ¥ CTP 474 42 [ I B A B pR 40 FL OB AR H (1) subscribe.
update_date 5577v%, H T E ISP EAR; ) F AL on FSk (1) R £ )2 Bl 3 o8 £
HAkA& T MdApi H 77, ZEAT I HERE T ST IR AR T IS, DL $L onRinDepthMarketData
i, WTIR)E CH+ OIHEE K ZE AT, CtpMdApi 3Lk vnpy SO e XK
TickData X§ % 3 2l itk BaseGateway 2% (CtpGateway 52D #1i) on_tick J7 744t tick 4T
TE I 5 B AT HERS o JLAh0 [T bR 2 A T 8 onRtnDepthMarketData /5752848, #5234
AL EAT

3.2.2 UFT #01

UFT 22—t E AT R IIOEAS 2 R 48, HARKFE T4 — A RS UFX, 7l LLACKH UFT
T MREA L AT R R, HE TR STITIIEAS Yy, 1 URX 5 655 R n] LUAE
T UFT 528,

vn.py ¥ UFT $2 LSO T vnpy_uft TH H . 5 CTP 112840, UFT #2H [AAAHE
Wi T BRI ST IR 2, 5 CTP # O K L, UFT 304 —BARR K& 5%
Pt B, A ar .

//ch3/uft_gateway .py
def connect(self, setting: dict) -> None:
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""" AT Gy

userid: str = setting["fH/4"]

password: str = setting["#%fg"]
md_address: str = setting["/T1& k% %""]
td_address: str = setting["a5k54%"]
self_server: str = setting["/k52:25%]
appid: str = setting["/=fM&4#"]

auth_code: str = setting["#Z/i5"]
application_type: str = setting["ZiLM"]

if not md_address.startswith('tcp://"):
md_address = "'tcp://" + md_address

if not td_address.startswith(*'tcp://"):
td_address = "tcp://" + td_address

license_path: Path = TRADER DIR.joinpath(*'license.dat™)

if license_path.exists():
server_license: str = str(license_path)

else:
if self.server == """
server_license: str = FUTURES LICENSE
else:

server_license: str = OPTION_LICENSE

)

MAKG G R LAH Y, 5 CTP $2 RN, UFT 82111 connect BR80T BLAT A IR 55 2%
R RIRITFBE, FET BEARYEAN A O IR 25 28 KRB0 UE 1 . A0S 5 b HE 84 5 CTP
FEOFEARALL, FEARTTAFEIR.

3.3 vn.py XHHBYEIERE

76 3.1.2 RIS 3 M CARENE T vnpy SCEFREIE S, HERA AR N
SQLite, FET ARG SQLite I K SCRF 128TB #idi, JF HIHAER S LB 54k
BEIFANZE, DRIEAT % SQLite 114 vn.py Hod 2 Ja b 60 3 FH

vn.py SCAEHE SQLite His 2R AS B AR ER U AE vnpy_sqlite, {1 vnpy_sqlite & 7EH 7 H
S R f.vntrader SCAF3% N A2 — > database.db SO, vn.py FEAERT K 26 tick B #A7E T
Hrp. #0384 SqliteDatabase, SQLite 71X ORM 4k & T peewee {1741 f¢) Model 3175231
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BN 3.1.2 W FTA4A1K) BaseDatabase, K IHSZEL T % 3-4 FhO AN B4R, N
T2 — 7 T IR L T VR I S B

1. save_bar_data

save_bar_data 1) AR AL 41T -

//ch3/sqlite_database.py
def save bar_data(self, bars: List[BarData], stream: bool = False) -> bool:

#HIEEH E SR

bar: BarData = bars[0]

symbol: str = bar.symbol
exchange: Exchange = bar.exchange
interval: Interval = bar.interval

#$ BarData i A, FEiR 8 X
data: list = []

for bar in bars:
bar.datetime = convert_tz(bar.datetime)

d: dict = bar.__dict__
d["exchange'] d["exchange'] -value
d["interval’] = d["interval'].value
d.pop(*'gateway_name')
d.pop(*'vt_symbol™)3

data.append(d)

#IE ] upsert B/ER B 5 H B HBaE E T
with self.db.atomic():
for ¢ in chunked(data, 50):
DbBarData. insert_many(c).on_conflict_replace().execute()

#IEH K RIS

overview: DbBarOverview = DbBarOverview.get or_none(
DbBarOverview.symbol == symbol,
DbBarOverview.exchange == exchange.value,
DbBarOverview. interval == interval.value,

)

if not overview:
overview = DbBarOverview()
overview.symbol = symbol
overview.exchange = exchange.value



118 | PythonB1L3 5 SLb—1 AvnpyMER S 2%

overview. interval = interval.value
overview.start = bars[0].datetime
overview.end = bars[-1].datetime
overview.count = len(bars)
elif stream:
overview.end = bars[-1].datetime
overview.count += len(bars)
else:
overview.start = min(bars[0].datetime, overview.start)
overview.end = max(bars[-1].-datetime, overview.end)

s: ModelSelect = DbBarData.select() -where(
(DbBarData.symbol == symbol)
& (DbBarData.exchange == exchange.value)
& (DbBarData. interval == interval.value)

)

overview.count = s_.count()
overview.save()

return True
Hrf, DbBarData 2515 LT

//ch3/sqlite_database.py
class DbBarData(Model):
IIIIIIK &i&%%%%rjxﬂu%unu

id: AutoField = AutoField()

symbol: str = CharField()

exchange: str = CharField()
datetime: datetime = DateTimeField()
interval: str = CharField(Q)

volume: float = FloatField()
turnover: float = FloatField()
open_interest: float = FloatField()
open_price: float = FloatField()
high_price: float = FloatField()
low_price: float = FloatField()
close _price: float = FloatField()

class Meta:
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database: PeeweeSqgliteDatabase = db
indexes: tuple = (((“'symbol", "exchange', "interval", "datetime'), True),)

M DbBarData (FJfRHE AT LLE H, FXF—A K X SRR M Ed i T 72 X, %
PRIARIS . BT, OHLC %%, 7F save_bar_data ', JLHUH —/MEAAER) K Zxi%, FEIRIL
T A G A [R]85 (save_bar_data #EC ) —41k K Zedt 2 4% f R —FR AT R 5 11D

FAEWRED K S0 G 7 %, I upsert J7 4 7 U6 44 A 44 A2 N
SQLite ¥#i/%E . Btz 4b, save_bar data EERE A 4P T — 4 K LRICEXTS, f#T3k
W5 K GARMGE S B

2. save_tick_data

L save_bar_data Z5fbl, save_tick_data FACAG T

//ch3/sqglite_database.py
def save_tick data(self, ticks: List[TickData], stream: bool = False) -> bool :

HI I 5 S H

tick: TickData = ticks[O]

symbol: str = tick.symbol
exchange: Exchange = tick.exchange

#¥4 TickData HdlE s b7, FFREm X
data: list = []

for tick in ticks:
tick.datetime = convert_tz(tick.datetime)

d: dict = tick.__dict__
d["exchange'"] = d["exchange'].value
d.pop(*'gateway_nhame')
d.pop(*'vt_symbol'™)

data.append(d)

#A1 upsert SR Hdts S H 250 7 b
with self.db.atomic():
for ¢ in chunked(data, 10):
DbTickData. insert_many(c).on_conflict_replace() -execute()

#EH tick A E

overview: DbTickOverview = DbTickOverview.get_or_none(
DbTickOverview.symbol == symbol,
DbTickOverview.exchange == exchange.value,



120 | PythonBH X FLE— AvnpyHERXH 2%

if not overview:

overview: DbTickOverview = DbTickOverview()
overview.symbol = symbol
overview.exchange = exchange.value
overview.start = ticks[0].datetime
overview.end = ticks[-1].datetime
overview.count = len(ticks)

elif stream:

overview.end = ticks[-1].datetime
overview.count += len(ticks)
else:
overview.start = min(ticks[0].datetime, overview.start)
overview.end = max(ticks[-1].datetime, overview.end)

s: ModelSelect = DbTickData.select() -where(
(DbTickData.symbol symbol)
& (DbTickData.exchange exchange.value)

))

overview.count = s.count()
overview.save()

return True

save_tick_data fRfURL 4544 5 save_bar_data AHIA], RS 4 A $RER tick Hodh i L [H]35 4
Kb A6k tick B (tick Zis e S K e CHARANED Hg o alitl g tick 2 x4

3. load_bar_data

load_bar_data f 45 4E N I IE AT (hRitARAS . 25 0. K ZRJEM. i H D (a4
PEh I K ey, AR R

//ch3/sqlite_database.py

def load bar_data(
self,
symbol: str,
exchange: Exchange,
interval: Interval,
start: datetime,
end: datetime

) -> List[BarData]:
------ BEHL K s
s: ModelSelect = (
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DbBarData.select() -where(
(DbBarData.symbol == symbol)
& (DbBarData.exchange == exchange.value)
& (DbBarData.interval == interval _value)
& (DbBarData.datetime >= start)
& (DbBarData.datetime <= end)

) -order_by(DbBarData.datetime)

bars: List[BarData] = []
for db_bar iIn s:
bar: BarData = BarData(

symbol=db_bar.symbol,
exchange=Exchange(db_bar.exchange),
datetime=datetime.fromtimestamp(db_bar.datetime.timestamp(), DB _TZ2),
interval=Interval (db_bar.interval),
volume=db_bar.volume,
turnover=db_bar.turnover,
open_interest=db_bar.open_interest,
open_price=db_bar.open_price,
high_price=db_bar_high_price,
low_price=db_bar.low_price,
close_price=db_bar.close price,
gateway name="‘DB"

)
bars.append(bar)

return bars

i} ORM X}%. SELECT Ji, FLidxdfii it th (s dhAT 7 2 8 A i 4, A ILIR [y 45
R vn.py SCHEH ) BarData 4413, IX AR I AL BEGE— AN R B R [R]— AP (¥R [A]
H, 6T LZNHKEE— D,

4. load_tick_data

Y load_bar_data 251bl, load_tick_data X %4 2 1) tick %ids o A O ik 4% 3047 SR IO
iR [F]—/ TickData X% (1513, AW R:

//ch3/sqlite_database.py
def load_tick data(
self,
symbol: str,
exchange: Exchange,
start: datetime,
end: datetime





