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16-2 HEGHFRATEHRIE: ﬁﬁ%%%ﬁvi&t@éﬁ@i?, LR AER
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Renal g, A, HEAE 16508 166 FAERN y R E, SHHFRLTEL
SRR A (AR T AR A 40 IR B AT AL ). SRET AR
RE—ANBEFZRAXHANHBE,

163 @ E: AR ASROEILY, B TAREARAEZALR, AR,
THRREE—ANPGRE, AERBEHRRE, B A —EEHEIERIETE,

) 164 5% : AR—BEA, ARETHHEMRS QIR AEBRITH
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16.2 #IWERZZUWEMNEHE: JSON &R
FEAATHO, o FARISONKER RIS IR ECER, FERE PR sonsRAEERTT, PygaltRth

T ANEAVEEFRIRAE T, kTR I M BERIE T, LIRRAEZ

16.2.1 THUWENHHE

iz £ U BE SC{4 3 Fhttps://raw. githubusercontent.com/muxuezi/btc/master/btc_close_2017 jsono
AT LB BB SC{Ebte_close 2017 json F 3R EIA BEFLFF FERY SCAFSe AT LAFAPython 2RiERE
i Heur]1ib2 ( Python 3. xEAGEFRYRurllib) A i%kurlopendiefit, ¥EATLAE T PythonfI5E=
Frtitkrequests CHTESEITENR ) THREE.

ok, HATEE T#btc_close 2017.json, FH UHAE TS A% -

btc_close_2017.json

[
{
"date": "2017-01-01",
"month”: "01",
neeek": "52",

@ &3 HRIEAHERERE . TS L4<F £ Rituring cn/book/1861, 14 HPython 38EA:, /B $5Python 2kR
7, ATLL7EbinderZE A% AT jupyter notebook, — S
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"\weekday": "Sunday", ;

"close": "6928.6492" !

| 0 ;
--5nip-- L

"date": "2017-12-12",

"month": "12",

Q "week": "50",
"weekday": "Tuesday",
“close": "113732.6745"

}

]

iX’l‘)’C#il‘/il:?Jt%-’l\?ﬁi’tBﬁPymonﬁlJ%, HABITEBE LS ENENTHS. 4
WHE. A6 R BILL Rl HTF20174F1 A 1HEEH, fER20174E RS —RSER
K, BUCRETTA20166F 895528 . FR20174 8% —FARM2017461 A28 (F—) FHaeg.
R AR E urlopende FEEHE, T LU FRif/R .

btc_close_2017.py

from _ future__ import (absolute import, division,
print_function, unicode literals)
0 try:
# Python 2.x &k
from urllib2 import urlopen
except ImportError:
# Python 3.x BA&
from urllib.request import urlopen
import json

json_url = 'https://raw.githubusercontent.com/muxuezi/btc/master/btc_close_2017. json'
® response = urlopen(json_url)

# BRI

req = response.read()

# FREB A
© with open('btc_close_2017_urllib.json','wb') as f:

f.write(req)

# M jsont X
© file urllib = json.loads(req)

print(file_urllib)

BB AT BRSO HfE P AR X B Fltry/exceptiEA)( )@ )SLHARA Python 2.xF1Python 3.x
B ImportErroralA{EHHIPython 2.APython 3.7 2: WA FAPython 2 AUAEAT (A,
from urllib2 import urlopenfiFEEEHAT; 4R FiPython 3xiRASEITIER, EB?Y%FUH}_M
gﬁ RSB Lo fih % ImportExror, [ElLfrom urllib.request import urlopenfUEREZHAT.

D ARKHADD, BAHEFAurlopenF.
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RIEFR A son, u{EZEﬁE@Eﬁﬁﬂﬂﬂﬂﬁiﬁ*E‘Jﬁﬁo FATHIbtc_close_2017.5son
ST FEGitHub M3 I, urlopen(json_url)z"%ﬂé}json_url[ﬂﬁt{?/\urlopen@ﬁ (NL®), XfFft
B AT JE , Python$t 4 14 Gitub By IR % 25 & i% ¥ 5K o Gitblub B9 Jit 55 25 W3 1L 3R 5 4u
btc_close_2017.json3C4 % 3% 4 Python, Z)ﬁﬁﬁresponse.Iead()ﬁﬂ%iﬁﬁi#ﬁ@o XA, AL
BB EER S e (O ), btc_close_2017_urllib.json'—ﬁth_close_2017-j80nE4JW§%~
M. &5, BITHESson.load() (1LO) WS A Py thon RS AL BRAOME 2N, SR
HETHASHNE—E.

i #urLopen X FAIR S Ze— 1 , 45 =JrifithrequestsiiE TS H MR, ISR T
AR AR IR R A5

import requests

json_url = ‘https://Iaw.githubusercontent.com/muxuezi/btc/master/btc_close_2017.json'
©® req = requests.get(json_url)

# FBEB A

with open('btc_close_2017_request.json','w') as f:
-] f.write(req.text)
© file_requests = req.json()

Mt RA -

{'date': '2017-01-01', 'month': '01', 'week': '52', 'weekday': 'Sunday', 'close': '6928.6492'},
{'date': '2017-01-02', 'month': '01', 'week': '1', 'weekday': 'Monday', 'close': '7070.2554'},
--snip--

{'date': '2017-12-11', ‘month': '12', ‘week': '50', 'weekday': 'Monday', 'close': '110642.88'},
{'date': '2017-12-12', 'month’: '12', 'week': '50', 'weekday': 'Tuesday', 'close': '113732.6745'}

requestsiliitget ik (@) MIGitHubfRF# K% iEK . GitHubfRSARMRIERG, &EIH
GBI R reqE B . Teq. text/BHERT LI EHEBCCHEE, REMXEFFE (L6), L
& > Bi—RAR A RS04 btc_close_2017_request.json, FAZ Hbtc_close_2017_urllib.jsonfE—HFEHo
B4, BH#EAreq.json() (WO ) FRFT LK btc_close 2017 json 314 £ 45 5% 4 i Python 1| 3
file requests, SZATffile_urllibEAHR

print(file urllib == file_requests)

HIthEERN

True

16.2.2 REVEXHHIE
THERE —/MEF R btc_close_2017 json 4IRS & .
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btc_close_2017.py

import json

# A AR BB — AT A P
filename = 'btc_close_2017.json
with open(filename) as f:

o btc_data = json.load(f)

# AT E— XA L

@ for btc_dict in btc_data:

) date = btc_dict['date’]
month = btc_dict[ 'month']
week = btc_dict['week']
weekday = btc_dict[ 'weekday ' ]
close = btc_dict['close']

print("{} is month {} week {}, {}, the close Price is {} RMB".format(date, month, week, weekday, close))

HERAB Y son, %E%’“ﬁ%ﬁ%?ﬂ?btcﬂata* (O), 7E@L:, HATEH Tbtc_datarh
HENTER. BITRMR NI, QEH MR, btc dict AAARET AT
fExto Z/EREAT ARSI (e), 3G aM. Ak, B, FLAa AR
Sr5IfEfEEldate, month, week. weekdays5closerh, Tk, HEG—FMAM. A6, E5.
FULAEE . B EERINT .

2017-01-01 is month 01 week 52, Sunday, the close price is 6928.6492 RMB
2017-01-02 is month 01 week 1, Monday, the close price is 7070.2554 RMB
2017-01-03 is month 01 week 1, Tuesday, the close price is 7175.1082 RMB
--snip--

2017-12-10 is month 12 week 49, Sunday, the close price is 99525.1027 RMB
2017-12-11 is month 12 week 50, Monday, the close price is 110642.88 RMB
2017-12-12 is month 12 week 50, Tuesday, the close price is 113732.6745 RMB

P, BITEREET jsonBEERI T E, TH, iERITESIERAPygalfEE L B
o

16.2.3 ¥FHFEREHRAKTFE
btc_close_2017.json S MERE AR T4 o HTREREMNRNARIRGEERITIT ——
S Sl 3o R BRI M A R SR R O BB BRIIRATBE AT s Bint ()« -

k-

btc_close_2017.py

--snip--

# AT A— RS
for btc_dict in btc_data:
’ date = btc_dict['date‘]
- month = int(btc_dict['month'])
o week = int(btc_dict['week'])
' weekday =‘btc_dict['weekday'] )
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] close = int(btc_dict['close'])
print("{} is month {} week {}, {}, the close price is {} RMB".format(date, month, week, weekday, close))

TEOLL, FRATHE B0 B AR ey e WA 5, UL Close B # I B 3R, Bl T
ValueError ¥, T Fin.

--snip--
o 5 week = int(btc_dict['week'])
6 weekday = btc_dict['weekday']
® -7 close = int(btc_dict['close'])
8 print("{} is month {} week {}, {}, the close price is {} RMB".format(date, month, week,
weekday, close))

ValueError: invalid literal for int() with base 10: '6928.6492"

EXERTAES, [FIBIRIHRE RIS — 1, SRS B ValueE rror 4
TOEE . EARELET, PythonRAEE B-ELA/NILA RO E 6928 6492 SEHORRORL, Wy
TIHERFGHR, TR FA RO (float ), TRMT SEURHCHER (int);

btc_close_2017.py

--snip--

# AT E— X015 8

for btc_dict in btc_data:
date = btc_dict['date']
month = int(btc_dict['month'])
week = int(btc_dict['week'])
weekday = btc_dict['weekday']

(1] close = int(float(btc_dict['close']))

print("{} is month {} week {}, {}, the close price is {} RMB".format(date, month, week, weekday, close))

X B ESE A R float ()M F AP R84/ M (D), U5 AR RNt () £ /NG4S
(BERE ), BEEHHS. HE, BRETRB, RALHARET. TENH MR B
W

2017-01-01 is month 1 week 52, Sunday, the close price is 6928 RMB

2017-01-02 is month 1 week 1, Monday, the close price is 7070 RMB

2017-01-03 is month 1 week 1, Tuesday, the close price is 7175 RMB
--snip--

2017-12-10 is month 12 week 49, Sunday, the close price is 99525 RMB
2017-12-11 is month 12 week 50, Monday, the close price is 110642 RMB
2017-12-12 is month 12 week 50, Tuesday, the close price is 113732 RMB

T, WS 2RIt e A5 R S e T R, AT QBN T BA, B4h, B
&8, AHdERI~A AT B FOTER BB 2 IS AR T, s SR AR R AT
TR TR AT 5 5, FTLASS & Pygal MY AT AL D BB HR R — B AR5 B
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16.2.4 LRHMER NI E
%15§E%7’7’2€Tmp}’gal{—’%ﬁﬂ§}fﬁl§l (bar chart ) HJ7%, 0448 T Flmatplotlib% 4742

! (line chart) B ¥E, Tﬁﬂgpygalﬂégﬁfmq&ﬁm%ﬁ%@o

ERITEARZ N, BRI S MR, RN 01% T JL IR A 87
bte_data, HEHEHNIE S OB MBI B S, ST PO b 5 T

btc_close_2017.py

--snip--

# RRSATIR, D944 B A

dates = []
months = []
weeks = []
weekdays = []
close = []
#E—XNEL

for btc_dict in btc_data:
dates.append(btc_dict['date’])
months.append(int(btc_dict['month']))
weeks.append(int(btc_dict[ 'week']))
weekdays .append(btc_dict[ 'weekday'])
close.append(int(float(btc_dict['close'])))

BT xSy BEEE, AT ULHITRAT . ATRIRARRE, SERR46TE, &
FREFR L& BE TP . FRRNFEFAPygaliESE, XEFLHITE LRRE,

RGBT
btc_close_2017.py

--snip--

import pygal

© line_chart = pygal.line(x_label rotation=20, show_minor_x_labels=False)
line_chart.title = 'dg& M (¥) '
line_chart.x_labels = dates
N = 20 # xbh2FFAMH20REF—R
® line chart.x_labels_major = dates[::N]
line chart.add('#&&#A', close)
line_chart.render_to_file(' & #r4f &8 (¥ .svg')

551 3 eSS i ion5show minor x
B S AMiRpygal, SR 5 TEREE L ineSEBIRT ﬁﬁU&ETx_label_mtftlon  minor_x_
labelsVE HH MG LS H (O ), x_label_totation=20ikx%l £ #9 H 4R 55 I B &1 e 5 200,
bels=False &R ETEA A R FTA B in s . RE TR RS
SRR R0 BAR—K (L), XHRR A& RSk

show_minor_x_la
B, RATEEx labels_major/BHE,
BT o BAHRINE16-THRo

"x‘-:
-
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| i Wi

110600 ~ {==cmemmcmcccmmerncsoneuamacsemmescesmasmmmmmsss-moescscssmooosoooS
2017-12-12

113732

291? 2625, 2625,
705, 5 06 10 0630 075 g5 0.5 09 u,,ze.‘,,uz,xz,,

202,920,200
07

2917 2917 2025, 917 2917 2015, o, 2025 , 2025, 2025, 2615,
-0z, ~03. 50 04. 1.0 5.
12 Bhgy iy

E16-7 WEMTLE (¥)

EIATLIE S, A 20174811 12 F BI20174E 128 12 F Mt . P49 86452500
AR, EREERE A R, TEFAE, FEA R AR,

16.2.5 KHEIFFHFEMIIR

FEATE ARSI SRR R IS (trend ). AW (seasonality ) FIER (noise ), M
BB HOARZESD | BN, bR, MR IPTEREIFT AR, 2017488 B _Ip 4t
g, TEKIEEAKA, UTEERES . B2, RIVERR, EEBNSEXR (35, 6AM
9F ) UFBHE —LARER s, REXEEEHKINEREET, ASH P hiFrsEAE. H
TREEEAER, FEEOHIERMERNBEEER. X (log transformation ) 2% A
WEE T —. iR FPythonbRE R MBI imathRAFPIX AN RIRE . math LA 142 % FAAO%K
2eoE¥, X E A0 RHIA R R fimath. Logroit Bl &M, HEMIRIRIEARAE, XA RRHK
M3t ¥ ( semi-logarithmic ) Z5#e, AT :
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btc_close_2017.py

--snip--

import pygal
import math

line_chart = pygal.line(x 1ab 3

e ciisrk titls = 'n!kﬁ({f?w;ifzt?;;o?:zo’ show_minor_x_labels:False)
line_chart.x_labels = dateg

N =20 # xBE4FEI520K 87—k

line_chart.x_labels major = dates[::N]

close log = [math.log10( ) for 1n close]

Line chart.add("logik &', close log)

line_chart.render_to_file(',&ﬁmzq.&&&dﬁ_ﬁﬁ ® .svg')

Fmﬁgéaﬁgﬁﬁﬁﬁiﬁﬁﬁ@ZE,%Wi%%%ﬁﬁﬁﬁ%ﬁ%&oMEM$¢ﬂu
"  BENERNBEALTHE BEORBIE 35 . 68798 HH5TRIRE T,

2, ZARAREFIX—G R FEAERNSN A A Y58 B HE0ER,

N HER (9

29y, 207, 26; 203,
207, 2015, 2015, 2017, 815, "‘1).., 7.0507-05. 1706 706,
- ‘Dz.,f‘ﬁl.a) "a.,: 3. '-’-e, 13 V61 22 o 38

2

83

E16-8 WAMIHERITLE (¥)

"‘b.,,‘:d')_,,f:l;*‘;'ﬂr*ﬁz 263 %1, 2875,

gy 10-2 U-3; 126,
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16.2.6 WEMNIHE

T E B Al bte_close_2017jsonC 4 9 ¥4E , 2412017488111 A 89 HI9ME . 7494
(2017-01-02~2017-12-10 ) K H ¥{E, LARAEH%F (Monday~Sunday ) HIHIGME. BAXEH
WENBERR, BER— B RRE, HE R, B, TR AR E L
MR, DEEEHR,

btc_close_2017.py

--snip--
© from itertools import groupby

def draw_line(x_data, y_data, title, y legend):
xy_map = []

e for x, y in groupby(sorted(zip(x_data, y data)), key=lambda _: _[0]):

y list = [v for _, v iny]

xy_map.append([x, sum(y_list) / len(y_list)])
x_unique, y mean = [*zip(*xy_map)]
line_chart = pygal.Line()
line_chart.title = title

line_chart.x_labels = x_unique
line_chart.add(y_legend, y_mean)
line_chart.render_to_file(title+'.svg')
return line_chart

HTFEEEEEERA G, A%, FALAH, FitEgamSME, FLRITS APythontriEE
s i tertools i % groupby (L@ ). SREHh Sy R &It . HEF, TR & groupby
S (e ), SSHZE, REFHMYE, FiESxy napZRF (N6 ), B/F, Kxy_mapH
R 5y RS 5 (RO ), SATLMRZ AN fPygal EE T, THEIAIEEWEMA B
., fF20174E12 8 WEIEFATE, RITRB2017F 1A F11 A MEEE. EildatesE R
2017-12-01 RSB, Wi AEFPEM HEREBEE. IR

idx month = dates.index('2017-12-01')
1line_chart_month = draw_line(months[:idx_month], close[:idx month], 'dc&# A B34 (¥) ',

‘A EHE)
line_chart_month

WM A B EEIE16-9FTR.
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BN A BE (0

WREBE ) .
E169 Wkt A BE (¥)
ME6-9FTTLIE H W T7A M A AR TR, HAhas A ERKE. 11AMEEHI0A

fRIEAEE R, B K T45%,

FE kL S RT49/E ( 2017-01-02~2017-12-10 VA9 F $9{E. 20174 LA 1 H R B, 15JE 42016
SR 20174 —FK20174F L A2 B, B EERE—RER, B, 2017
S A0fE fE H 220174E 12 10H R e i dates #2017 -12- LMK S L, B 2 SRR

S BEGERE . ARFIN T BTR :

idx_week = dates.index 19017-12-11") . . .
line cﬁart wzelis:draw(line(weeks[1:idx_week], close[1:idx_week], " &R g (¥ ', 'ABRHE

line_chart_week

W% FEl B 4 (E QP 16-10BT 7 o

e g

NI TR BV
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Wit A BsE OO

12345678 9101112131415161718192021 2223242526 27 28 29 30 31 32 33 34 35 36 37 38 39 48 41 42 43 44 45 46 47 4849

E16-10 WEMEHBE (¥)

ME16-10FFTLIFEHE, M5B E TR, 7E2017FEMEANTTR B #HEH BRI,
HIEET (F4R). BT (51478 ). 30 (18 ). I (52208 ). BT (55408 ),

BE, SHERATERYHME, T HEAZEONE B, 458049
(2017-01-02~2017-12-10 ) HI%E, FREETdatesBH2017-12- 110 R S, #aE EEFIRE
MEBRECERE, B2, ATXEMFRILRFR S, WA—2FHRIRFEHS, TAS 8RS EE
B, %EEERERIT SR RS, B, FRiEILERICHAITE, W g EiEss
F3, FHt, FESHIEHNERETE—SRReE, RIBNTIR.

idx_week = dates.index('2017-12-11")
©® wd = ['Monday', 'Tuesday', ‘Wednesday', 'Thursday', 'Friday’, ‘Saturday", 'Sunday' ]
weekdays_int = [wd.index(w) + 1 for w in weekdays[1:idx_week]]
line_chart_weekday = draw_line(weekdays_int, close[1:idx_week], 'ik ;
EMEE') 1 EMB]HE (¥)
® line_chart_weekday.x_labels = [')3]—-',')%}:_',')3]_5_',');]@',-);]_&',|E]*- "ma']
line_chart_weekday.render_to_file('Mc& #rZ M4 (¥) .svg') ’

B, #1514 —R-E RTS8, IR Hweekdays i I AR LR 1~ TR M8k (L@ ), SR
P draw_lineZEAb BREARET H R JLAGIT S HERY R — AT RIS —fr, T8 EEyIRE
S, BRERZE, BREEAMRESRIP T (), Bt B BT nE 16-11 BT R
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BEE sy
W i

22400 -

El16-11 W m 2 (¥)

MET6- IR LIE ), R TR NEA—RIE, FE R, F—BI R RS, FEm
REUR, FEAENEART (ASETAN), 25EsE.

16.2.7 WENBIRENURE

HITETE 2225 5 WA T TLURIE, AM BRGSO S B A B . i
HISME . S BIIE . BASVGIXMHTIF Z RER IS M TUH,. MRS EITReE—E,
SEATLUR P AT R EE . WEIAIAMT. S350, BTRRFRGAT AT B A SR, ak
BB T — 4R {Y 4 (dashboard )s FEHATEAHIMEEARER, H— M MEMEIENE

&, RBEWT:
btc_close_2017.py

--snip--

i v "', encoding='"utf8') as html_file:
© with open(’ & #Dashboard.html', 'w', encoding="u Il
hed S‘ile.write( *chtml><head> ctitle># & ADashboarde/titlescneta

charset="utf-8"></head><body>\n")
for vy 'ir,{lg[gm,yrﬁm (¥) .svg', TEMIRERNEE (¥) :SVg', AR BBE (¥) .svg',
DA B A (¥) svg', KRIEMAHGE () .svg
i html file.write(' <object type="image/svg+xm1" data="{0}
height=500></object>\n' . format(svg)) =

html_file.write('</body></htm1>')
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F16F THREE

% L4 R SR N R — P, BB SR Aty R — P SE R T (ML),
B, BEAIE— % AU Dashboard htmlBO FITUSCHE, SR E A4S IE ARSI SUR (1
0 ). XEEESVCEMBAB NS00 %, HTFSVGRRREE, MUERRIEAARK, K
T LA e MR B N TR AR o TSR 16-1277% , B — R AT R
A ARERIIR— A B, T AERR A BN — R EE.

WfRitDashboard
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KTSIMBIMBTRN R0, pygstemmms. morress, (e Pyhonth BISON
SAMAMINOUEI. B R U r stetst y, BB SR S TS . 1 A0
R AR RO, .

—

HFif—it
.
é@;;; ;r} :: ;;jéﬁfi;; ggﬂ T RBRENE 017 FH R R
) R EEHHE; ANRTHLHHERBTRE
W2 2012 5 e RARRSHM, Tl BT 38 22 4754
16-6 BEMRBXMMEE: L% 0 ISONRI KBTS, #EFLHARER
HERRY FAMENG KA, Hlde, Open Knowledge International ( https://okfn.org/) Lt
WA S A ISON #48, e TARAFHFEEREMN, F2HTHSHAE,
16-7 MK & ¥ draw_line: KM% 5 2K draw line 8, KA ARMEK TR RBE
T EH T, HAHARES 1l FRLH M 4R, AEAS DRSS QRREF,
16-8 23X Python 44 T A . % A& Python 4°8 & oF 889478 L HAast AR,
12% Python EAFEH ZEMHBEHFALEELZE, FHFSHFHA. HRBBRUE=F
FRHBESHTEL, RTHWENLE maplotdib, FAHF+ XL RE Numpy
( http://www.numpy.org/ ) /Scipy ( https:/www.scipy.org ). ik ##& 9 4 L L Pandas
( https://pandas.pydata.org/ ), L3 5 3] TR Scikit-learn ( hitp:/’scikit-learn.org ), VAR ik
VRS 5] A F 1 349 Keras ( https:/keras.io/, B X # TensorFlow, CNTK #» Theano ).
Jo B Bt T VAR Pandas HLAEEAC JSON X #4038, iR X4k HBRES, o
55 5HF, 454 Scikit-learn TR shid & it £7 =3 59 5 TR

16.3 Ih&5

feA i, RET T WM AN RBEES; A AL FRCSVAISONSLHE, LA K nfe] 282
URRSGHR BB 5 AT fi Filmatplotlibde fb B L 49 KB AIE ISR datetine, BLR
e — R R A B S BUR R TR RS son R UTTa EISONAS X 8932 S LAY
| ¥t #@;ﬁpygalggfﬁu@ﬁb}?ﬁ?ﬁ%"ﬁ%ﬂ@ﬁﬁﬁﬁ, Ll B fa s Pygal EUE 41 & AR (LR A,

# T CSVAISON X YA R E , fﬁiﬁﬁﬁﬁﬁﬂﬂiﬂ%iﬁﬁgﬁﬁﬁﬁﬁﬁc KRERAELE
SREEHEAT LA LA PR 2 R g — R R T 8. ¥ A PR RO 3 3 S R R E X A B
M%;f%%,%%%gg@&mi%ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂmwﬁfoT%W%?ﬁﬁ?ﬁ?
W Ehg, 2o seprAEAT AREI AR MEREETRATWET 5, SRALIME R X L R

S o



