IR

import numpy as np

import pandas as pd

import cufflinks as cf
import plotly.express as px

import matplotlib.pyplot as plt
plt.rcParams['font.sans-serif'] = ['SimHei']
plt.rcParams['axes.unicode_minus'] = False

from IPython.display import HTML

from IPython.core.interactiveshell import InteractiveShell
# InteractiveShell.ast_node_interactivity = 'all’
InteractiveShell.ast_node_interactivity = 'last’

import warnings
warnings.filterwarnings('ignore")

import pylatex
import latexify

%reload_ext autoreload
%autoreload 2

# todo WEME(EE (KLl plotly)
cf.set_config file(

offline=True,

world readable=True, #

theme="pearl’, # WE 2 B A
# offline=False, # B

)

# todo AEMERELE
cf.get_config file()



{'sharing': 'public',
'theme': 'pearl’,

'co

lorscale': 'dflt’,

'offline': True,
'offline_connected': True,

'offline_url': )

'offline_show_link': True,
'offline_link_text': 'Export to plot.ly"',
'datagen_mode': 'stocks’,

'dimensions': None,

'ma

rgin': None,

'offline_config': None}

columns_name = ["Hury (o] (b 5T EI)™, "DMAL1", "DMA2"]

path = 'BL#lfffff.x1s"
data = pd.read_excel(path)
data = pd.DataFrame(data.values, columns=columns_name)
data_time = data.set_index ("4 [F] (db mL IR A]) ™)
data.head()
data_time.head()
fig = px.line(data, x=" 4 [A] (ALl E )", y=["DMAL", 'DMA2'])
# Layout = dict(
# title=r'$DMAIRIDMA2K IR I R E S ',
# yaxis=dict(showticklabels=True,domain=[0, ©0.85]), # showticklables/H K& & BREANbarf)531%, domainf k&% B yill K &
# yaxis2=dict(showline=True, showticklabels=False, linecolor="rgba(102, 102, 102, 0.8)', linewidth=2,domain=[0, ©0.85]),
# xaxis = dict(title = 'yourtitle',tickmode = 'array',tickvals = np.arange(1,16),ticktext=text)
# xaxis=dict(zeroline=False, showline=False, showticklabels=True, showgrid=True, domain=[0, 0.42]),
# xaxis2=dict(zeroline=False, showline=False, showticklabels=True, showgrid=True,domain=[0.47, 1],side="top"',dtick=25),
# legend=dict(x=0.029,y=1.038, font=dict(size=10) ), #¥% B KFIFr &K KA E
# margin=dict(l=200, r=20,t=70,b=70), # ¥ BEbars3 EHKE. K/NE&
# paper_bgcolor="rgb(248, 248, 255)', # V% B BANHHMLY &0
# plot_bgcolor="rgb(248, 248, 255)', # W& EGMME FE
# )
fig.update_layout(
title="'DMALAIDMA2K) IB% I & ',
yaxis=dict(title="BIf i &E"),
showlegend=True,
legend_title_text="",
# xaxis=dict(title="yourtitle',tickmode = 'array',tickvals = np.arange(1,16),ticktext=text)
)

fig.

show()
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In [4]: dimport pandas as pd
writer = pd.ExcelWriter('#% {8 H HAALHE 5 (0 £ 4 . x1sx")

In [5]: # X218z
InteractiveShell.ast_node_interactivity = 'all’




tmp = pd.DataFrame()
tmp_index = None
# for 1 in range(24):
for i in range(24):
for j in range(0, 60, 15):

tmp_data =
if i == 0 and j ==

tmp_index = list(tmp_data.index)
try:

tmp_data.index = list(tmp_index)
except ValueError as e:

tmp_data.index = list(tmp_index)[:-1]

tmp[f"{i}:{j}:00"]

tmp_data

# print()
# fig = px.line(data_time.between_time(f"{i}:{j}:00", f"{i}:{j}:00"))
# fig.show()

tmp[:-1].to_excel(writer, 'DMAL[K] I i ")

tmp[:-1].head()

0:0:00 0:15:00 0:30:00 0:45:00 1:0:00 1:15:00
ggj:; 48.89 37.78 34.44 3333 3333 32.22
zgj:; 52.22 43.33 42.22 4111 38.89 37.78
(2)2?14 7 5111 4333 3889 3889 3889 4444
ggj:; 48.89  46.67 40 3889  36.67 36.67
oat 533 50 4667 40 40  37.78
5 rows x 96 columns
# X228 R E
InteractiveShell.ast_node_interactivity = 'all’

tmp = pd.DataFrame()
tmp_index = None
# for 1 in range(24):

1:30:00

32.22

35.56

43.33

36.67

32.22

1:45:00

33.33

35.56

38.89

31.11

30

2:0:00

3222

31.11

38.89

31.11

32.22

2:15:00

34.44

31.11

33.33

28.89

31.11

data_time.between_time(f"{i}:{j}:00", f"{i}:{j}:00").iloc[:, O]

21:30:00 21:45:00

61.11

61.11

67.78

67.78

57.78

61.11

62.22

67.78

68.89

60

22:0:00 22:15:00 22:30:00 22:45:00

60 64.44 67.78 68.89
65.56 68.89 66.67 66.67
70 68.89 70 66.67
70 68.89 66.67 67.78
62.22 67.78 7222 73.33

23:0:00

66.67

62.22

66.67

72.22

74.44



for i in range(24):
for j in range(0, 60, 15):

tmp_data = data_time.between_time(f"{i}:{j}:00", f"{i}:{j}:90").iloc[:, 1]

if i == 0 and j ==

tmp_index = list(tmp_data.index)

try:

tmp_data.index = list(tmp_index)

except ValueError as e:

tmp_data.index = list(tmp_index)[:-1]

tmp[f"{i}:{j}:00"] = tmp_data
# print()
# fig = px.line(data_time.between_time(f"{i}:{j}:00", f"{i}:{j}:00"))
# fig.show()

tmp[:-1].to_excel(writer, 'DMA2] I & ")

tmp[:-1].head()

0:0:00 0:15:00 0:30:00 0:45:00 1:0:00

(2,2?14 _ 3698 2983 2004 2996 3096
32314 6_ 3506 3078 3144 3299 3411
(2)2:4 , 3584 3435 3117 3344 3444
32714 L 3S67 3463 3079 3236 3282
32:4 g 3326 322 3293 316 3324

5 rows x 96 columns

DMA1, 2 BSi/kE

InteractiveShell.ast_node_interactivity =

data_time_2 5 = data_time.between_time("2:00",

data_time_2 5.T

1:15:00

32.04

35.46

3532

34.08

34.28

'all’

1:30:00

32.98

36.19

36.01

355

31.46

"5:99")

1:45:00

33.82

37.22

34.94

32.21

30.5

data_time_2 5.index = data_time_ 2 5.index.strftime("%Y-%m-%d")

data_time_2 5.T

data_time_2 5 date = data_time_2_ 5.copy()

2:0:00

34.51

33.81

32.14

31.77

31.37

2:15:00

34.27

33.38

32.94

32.38

32

21:30:00 21:45:00

31.76

3442

318

34.46

33.59

31.19

34.77

33.8

34.48

33.84

22:0:00 22:15:00

33.52

34.42

3332

33.93

3291

33.53

33.89

3243

33.02

31.98

22:30:00 22:45:00

33.18

34.08

32.66

33.29

32

34.01

344

33.46

33.59

32.11

23:0:00

34.93

32.98

33.71

34.07

33



data_time_2 5 date["date"] = data_time_2_ 5 date.index

data_time_2_ 5 date.T

Sittbad

Edk 2014- 2014- 2014- 2014- 2014- 2014-
= 04-15 04-15 04-15 04-15 04-15 04-15
I:EI) 02:00:00 02:15:00 02:30:00 02:45:00 03:00:00 03:15:00
DMA1 32.22 34.44 35.56 34.44 34.44 33.33
DMA2 34.51 34.27 33.47 34.25 34.31 34.61
2 rows x 767 columns
Iﬂé(:tggg 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014-
.5! 04-15 04-15 04-15 04-15 04-15 04-15 04-15 04-15
5 ][E1)]
DMA1 3222 3444 3556 3444 3444 3333 3556 33.33
DMA2 3451 3427 3347 3425 3431 3461 3496 3574
2 rows x 767 columns
Iﬂé(:tggg 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014-
‘5! 04-15 04-15 04-15 04-15 04-15 04-15 04-15 04-15
AdiE)
DMA1 3222 3444 3556 3444 3444 3333 3556 33.33
DMA2 3451 3427 3347 3425 3431 3461 3496 3574
date 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014-
04-15 04-15 04-15 04-15 04-15 04-15 04-15 04-15
3 rows x 767 columns
# /D R K =
InteractiveShell.ast_node_interactivity = 'all’

min_flowl =

data_leakingl =

[]

2014-
04-15
03:30:00

35.56

34.96

2014-
04-15

32.22

36.03

2014-
04-15

32.22

36.03

2014-
04-15

for date, data_date in data_time_2 5 date.groupby(by="date"'):
min_flowl.append(dict(data_date.min(9)))

2014-
04-15
03:45:00

33.33

35.74

2014-
04-15

33.33

35.77

2014-
04-15

33.33

35.77

2014-
04-15

2014- 2014- 2014- 2014-
04-15 04-15 06-12 06-12
04:00:00 04:15:00 02:45:00 03:00:00
32.22 33.33 20 20
36.03 35.77 24.55 24.47
2014- 2014- 2014- 2014- 2014- 2014-
06-12 06-12 06-12 06-12 06-12 06-12
20 20 2111 2111 18.89 20
2455 2447 2444 2448 2437 2427
2014- 2014- 2014- 2014- 2014- 2014-
06-12 06-12 06-12 06-12 06-12 06-12
20 20 2111 2111 18.89 20
2455 2447 2444 2448 2437 2427
2014- 2014- 2014- 2014- 2014- 2014-
06-12 06-12 06-12 06-12 06-12 06-12

2014-
06-12
03:15:00

21.11

24.44

2014-
06-12

24.44

24.57

2014-
06-12

24.44

24.57

2014-
06-12

2014-
06-12

03:30:00

21.11

24.48

2014-
06-12

24.44

24.67

2014-
06-12

24.44

24.67

2014-
06-12

2014-
06-12

22.22

24.63

2014-
06-12

22.22

24.63

2014-
06-12

03:45:00

2014- 2
06-12 (1]
04:0

18.89

24.37

n

2014-
06-12

21.11

24.41

2014-
06-12

21.11

24.41

2014-
06-12



min_flowl = pd.DataFrame(min_flowl).iloc[:, ©::2]
min_flow_timel = min_flowl.set_index("date")
min_flow_timel.index.name = "4 [A] (b 5i i IA] )
min_flowl.head()

min_flow_timel.head()

min_flow2 = data_leaking2 = []

for date, data_date in data_time_2 5 date.groupby(by='date"'):
min_flow2.append(dict(data_date.min(0)))

min_flow2 = pd.DataFrame(min_flow2).iloc[:, 1:]

min_flow_time2 = min_flow2.set_index("date")

min_flow_time2.index.name = "4t} i) (b HTAS 1)) !

min_flow2.head()

min_flow_time2.head()

min_flow_time = pd.concat([min_flow_timel, min_flow_time2], axis=1)
min_flow_time.head()
min_flow_time.to_excel(writer, 'DMA1MIDMA2M /K& "

DMA1 date
0 3222 2014-04-15
1 3000 2014-04-16
2 3222 2014-04-17
3 2889 2014-04-18

4 3111 2014-04-19

DMAT1

BRI (L 5TITED)
2014-04-15 3222
2014-04-16  30.00
2014-04-17 3222
2014-04-18  28.89

2014-04-19  31.11



DMA2 date
0 3347 2014-04-15
1 3338 2014-04-16
2 3214 2014-04-17
3 3177 2014-04-18

4 3137 2014-04-19

DMA2

241tk A8 (AL SRRED)
2014-04-15 3347
2014-04-16 3338
2014-04-17 3214
2014-04-18  31.77

2014-04-19 31.37

DMA1 DMA2
ZitbA3IE) (L)
2014-04-15 3222 3347
2014-04-16 30.00 3338
2014-04-17 3222 3214
2014-04-18 2889 31.77

2014-04-19 3111 3137

DMA1, 2 RIRFRIZKE

data_timel = pd.DataFrame(data_time.iloc[:, @])
data_time2 = pd.DataFrame(data_time.iloc[:, 1])
# data_timel

# data_time2

pd.concat([data_timel, data_time2], axis=1).T



Siltbad

Bt 2014- 2014- 2014- 2014- 2014-
= 04-15 04-15 04-15 04-15 04-15
|:ET.|) 00:00:00 00:15:00 00:30:00 00:45:00 01:00:00 01
DMA1 48.89 37.78 34.44 33.33 3333
DMA2 36.98 29.88 29.04 29.96 30.96

2 rows x 5657 columns

data_time_YHD = data_time.copy()

2014-
04-15

:15:00

32.22

32.04

2014-
04-15
01:30:00

3222

32.98

data_time_YHD.index = data_time_YHD.index.strftime("%Y-%m-%d")

data_time_YHD.T

I'E'!lé(:%g 2014- 2014- 2014- 2014- 2014- 2014- 2014-
T 04-15 04-15 04-15 04-15 04-15 04-15 04-15

A1)
DMA1 4889 3778 3444 3333 3333 3222 3222
DMA2 3698 29.88 29.04 2996 30.96 3204 3298

2 rows x 5657 columns

data_time_YHD1 =
data_time_YHD2 =
# data_time_ YHD1
# data_time_YHD2

pd.DataFrame(data_time_YHD.iloc[:,
pd.DataFrame(data_time YHD.iloc[:,

pd.concat([data_time_YHD1l, data_time_YHD2], axis=1).

2014-
04-15

33.33

33.82

e])
1])

2014-
04-15

32.22

34.51

2014-
04-15
01:45:00

33.33

33.82

2014-
04-15

34.44

34.27

2014- 2014-
04-15 04-15
02:00:00 02:15:00
32.22 34.44
34.51 34.27
2014- 2014- 2014-
06-12 06-12 06-12
56.67 60 65.56
31.56 3227 3431

2014-
06-12

19:45:00

56.67

31.56

2014-
06-12

63.33

33.46

2014-
06-12

62.22

32.85

2014-
06-12

20:00:00

60

32.27

2014-
06-12

61.11

32.19

2014-
06-12
20:15:00

65.56

34.31

2014-
06-12

65.56

31.89

2014-
06-12

20:30:00

63.33

33.46

2014-
06-12

62.22

32

2014-
06-12

60

31.88

2014-
06-12

20:45:00

62.22

32.85

2014-
06-12

65.56

31.27

2(
0
21:0

(¢8]



bt
AL
Ad1E)

2014- 2014- 2014- 2014- 2014- 2014-
04-15 04-15 04-15 04-15 04-15 04-15

DMA1 4889 3778 3444 3333 3333 3222

DMA2 3698 29.88 29.04 2996 3096 32.04

2 rows x 5657 columns

data_usel = data_time_YHD1 - min_flow_timel
data_use2 = data_time_YHD2 - min_flow_time2
# data_usel
# data_use2
pd.concat([data_usel, data_use2], axis=1).T

iR
AR
A1)

2014- 2014- 2014- 2014- 2014- 2014-
04-15 04-15 04-15 04-15 04-15 04-15

DMA1 16.67 5.56 2.22 1.11 1.11 0

DMA2 351 -359 -443 -351 -251 -143

2 rows x 5657 columns

# W < o¥UiE

data_usel.index = data_timel.index
data_use2.index = data_time2.index
data_usel[data_usel < 0] = @
data_use2[data_use2 < 0] = 0

# data_usel

# data_use2

pd.concat([data_usel, data_use2], axis=1).T

2014-
04-15

3222

32.98

2014-
04-15

-0.49

2014-
04-15

33.33

33.82

2014-
04-15

0.35

2014-
04-15

32.22

34.51

2014-
04-15

1.04

2014-
04-15

34.44

34.27

2014-
04-15

2.22

0.8

2014-
06-12

56.67

31.56

2014-
06-12

37.78

7.29

2014-
06-12

60

32.27

2014-
06-12

41.11

8

2014-
06-12

65.56

34.31

2014-
06-12

46.67

10.04

2014-
06-12

63.33

33.46

2014-
06-12

44.44

9.19

2014-
06-12

62.22

32.85

2014-
06-12

43.33

8.58

2014-
06-12

61.11

32.19

2014-
06-12

42.22

7.92

2014-
06-12

65.56

31.89

2014-
06-12

46.67

7.62

2014-
06-12

62.22

32

2014-
06-12

43.33

7.73

2014-
06-12

60

31.88

2014-
06-12

41.11

7.61

2014-
06-12

65.56

31.27

2014-
06-12

46.67



Siltbad

N 2014- 2014-
Ig;g 04-15 04-15
p 00:00:00 00:15:00

)
DMA1 16.67 5.56
DMA2 3.51 0

2 rows x 5657 columns

data_use =

2014- 2014- 2014-
04-15 04-15 04-15
00:30:00 00:45:00 01:00:00
2.22 1.11 1.11

0 0 0

data_use.to_excel('H ' 7K &4 . x1sx")

# XIIH P H KR

tmp = pd.DataFrame()
tmp_index = None

# for 1 in range(24):
for i in range(24):

for j in range(0, 60, 15):

tmp_data =

if i == 0 and j == 0:

tmp_index
try:

tmp_data.index =

list(tmp_data.index)

list(tmp_index)

#
#
#
tmp[:-1]
tmp[:-1]

except ValueError as e:

tmp_data.index =
tmp[f"{i}:{j}:00"]
print()

list(tmp_index)[:-1]
tmp_data

2014- 2014- 2014-
04-15 04-15 04-15
01:15:00 01:30:00 01:45:00
0 0 1.11

0 0 0.35

pd.concat([data_usel, data_use2], axis=1)

2014- 2014- 2014- 2014- 2014- 2014- 2014- 2!
04-15 04-15 06-12 06-12 06-12 06-12 06-12 0
02:00:00 02:15:00 19:45:00 20:00:00 20:15:00 20:30:00 20:45:00 21:0
0 2.22 37.78 41.11 46.67 44.44 43.33 4
1.04 0.8 7.29 8 10.04 9.19 8.58
4

data_usel.between_time(f"{i}:{j}:00", f"{i}:{j}:00").iloc[:, O]

fig = px.line(data_time.between_time(f"{i}:{j}:00", f"{i}:{j}:00"))

fig.show()
.to_excel(writer,
.head()

"DMALIIH K="



0:0:00 0:15:00 0:30:00 0:45:00 1:0:00

ggj:; 16.67 5.56 222 111
(Z)gff . 2222 1333 1222 1101
ggf 7 1889  11.11 6.67 6.67
f,ﬂff; 20 1778 1111 10
zgj: ; 2222 1889 1556 8.89

5 rows x 96 columns

# XIB2H P HKE
tmp = pd.DataFrame()
tmp_index = None
# for 1 in range(24):
for i in range(24):
for j in range(o, 60, 15):

1.11

8.89

6.67

7.78

8.89

1:15:00

7.78

12.22

7.78

6.67

1:30:00

5.56

11.11

7.78

1:45:00

1.11

5.56

6.67

2.22

2:0:00

2.22

2:15:00

2.22

21:30:00 21:45:00

28.89

31.11

35.56

38.89

26.67

tmp_data = data_use2.between_time(f"{i}:{j}:00", f"{i}:{j}:90").iloc[:, @]

if i == 0 and j ==

tmp_index = list(tmp_data.index)

try:

tmp_data.index = list(tmp_index)

except ValueError as e:

tmp_data.index = list(tmp_index)[:-1]

tmp[f"{i}:{j}:00"] = tmp_data

# print()
# fig = px.line(data_time.between time(f"{i}:{j}:00", f"{i}:{j}:00"))
# fig.show()

tmp[:-1].to_excel(writer, 'DMA2KFH /" FH/KE")

tmp[:-1].head()

28.89

32.22

35.56

40

28.89

22:0:00

27.78

35.56

37.78

41.11

31.11

22:15:00 22:30:00 22:45:00

32.22

38.89

36.67

40

36.67

35.56

36.67

37.78

37.78

41.11

36.67

36.67

34.45

38.89

42.22

23:0:00

3445

32.22

34.45

43.33

43.33



0:0:00 0:15:00 0:30:00 0:45:00 1:0:00 1:15:00 1:30:00

oans 35 0 0 0
S s o o 0 o
ggj:; 37 221 0 13
o 39 286 0 059 1
zzj:; 189 0.83 1.56 023 1

5 rows x 96 columns

writer.save()
writer.close()

DMA1, 2BENRE -- 259

writer week = pd.ExcelWriter (% 2 kb B J5 O #0HE . x1sx")

df_timel = pd.read_excel( %/ H #i4b# J5 i £ . x1sx', sheet_name='DMAL % i it & ', index_col=0)

0 0
73 2.08
23 3.18
.05 2.31
.87 2.91

df_timel[ 'week'] = df_timel.index.dayofweek + 1

df_timel.head().iloc[:, -2:]

data_user_weekl = []
for week, data in df_timel.groupby(by=

'week'):

data_user_weekl.append(data.mean(0))
data_user_weekl = pd.DataFrame(data_user_weekl)

data_user_weekl.index.name = '

data_user_weekl.index = ["&H—", "EH =", "EH =", "BHN", "EHA",

data_user_weekl = data_user_weekl.iloc[:, :-1]

data_user_weekl.to_excel(writer_week,
data_user_weekl

' DMAZ P [k IS 97

2.81

3.87

3.73

0.09

)

1:45:00

0.35

3.84

2.8

0.44

2:0:00

1.04

0.43

2:15:00

0.8

0.8

0.61

0.63

21:30:00 21:45:00 22:0:00 22:15:00

1.04

2.69

2.22

llﬁ“xﬁﬂﬁ“, "H‘Ei;iﬂlil"]

1.39

1.66

2.71

247

0.05

1.04

2.16

1.54

0.06

0.51

0.29

1.25

0.61

22:30:00 22:45:00

0.7

0.52

1.52

0.63

0.54

1.02

1.32

1.82

0.74

23:0:00

1.46

1.57

2.3

1.63



23:45:00 week

2014-04-15

2014-04-16

2014-04-17

2014-04-18

2014-04-19

0:0:00

&

48.195000

49.505556

|1 35 o

43.210000

11 %5

48.471250

R

49.860000

49.443750

SHE R H R

48.888750

M & ko

55.56

52.22

57.78

61.11

57.78

0:15:00

39.722500

40.618889

35.803333

40.416250

40.833750

41.528750

39.860000

7 rows x 96 columns

2

0:30:00

34.307500

35.554444

30.617778

35.138750

34.442500

37.223750

34.723750

0:45:00

30.971250

31.727778

26.790000

31.667500

30.556250

32.222500

32.085000

1:0:00

27.917500

28.642222

24.814444

29.585000

28.197500

30.000000

29.582500

1:15:00

26.110000

27.281111

23.580000

28.887500

26.806250

27.638750

27.638750

1:30:00

24.861250

25.925556

22.468889

27.222500

25.277500

25.555000

26.250000

1:45:00

24.166250

25.432222

22.222222

26.387500

23471250

25.138750

25.555000

2:0:00

24.166250

24.073333

20.864444

25.693750

22.500000

24.166250

24443750

2:15:00

23.195000

24.197778

20.864444

25.416250

22.777500

23.610000

24.027500

df_time2 = pd.read_excel ('{% & H 43 J5 () 54l . x1sx', sheet_name='DMA2[F][F I i & ', index_col=0)
df_time2[ 'week'] = df_time2.index.dayofweek + 1

21:30:00

59.305000

58.271111

59.874444

58.750000

57.638750

56.805000

60.138750

21:45:00

60.138750

58.024444

60.245556

59.723750

59.027500

57.501250

60.972500

22:0:00

61.390000

59.506667

61.234444

61.665000

59.027500

58.333750

61.945000

22:15:00

64.860000

63.580000

63.703333

64.583750

62.777500

61.248750

64.305000

6!

6¢

6¢



df_time2.head().iloc[:, -2:]

data_user_week2 = []
for week, data in df_time2.groupby(by="week"):
data_user_week2.append(data.mean(@))
data_user_week2 = pd.DataFrame(data_user_week2)
data_user_week2.index.name = ' "
data_user_week2.index = ["EH—", "EH =", "EH=", "EHN", "EHH", "EHN", "EHH"]
data_user_week2 = data_user_week2.iloc[:, :-1]
data_user_week2.to_excel(writer week, 'DMA2) I & ")
data_user_week2

23:45:00 week

2014-04-15 35.16 2
2014-04-16 34.87 3
2014-04-17 35.93 4
2014-04-18 3541 5

2014-04-19 34.79 6



0:0:00 0:15:00 0:30:00 0:45:00 1:0:00

&

34516250 30.003750 28.086250 27.623750 27.523750

35.108889 30.434444 28.284444 27.706667 27.412222

|1 35 o

31.266667 27.231111 25275556 24.492222 24.190000

11 %5

34.470000 30.670000 28.278750 27.468750 27.446250

= & o

35.295000 30.996250 28.333750 27.068750 27.140000

33.991250 29.816250 28.391250 27.135000 27.188750

HE D H &R

34773750 30.236250 26.997500 26.778750 27.023750

m & ko

7 rows x 96 columns

DMA1, 2P H/KE -- EHX9o

df_timel = pd.read_excel('+% M H 4L 5 i £ 4f5 . x1sx', sheet_name="DMALJH /" H{7/K& ', index_col=0)

df_timel[ 'week'] = df_timel.index.dayofweek + 1
df_timel.head().iloc[:, -2:]

data_user_weekl = []

for week, data in df_timel.groupby(by="week"):
data_user_weekl.append(data.mean(0))

data_user_weekl = pd.DataFrame(data_user_weekl)

data_user_weekl.index.name = 'Z"

data_user_weekl.index = ["E#—", "EH =", "EH=", "&£

data_user_weekl = data_user_weekl.iloc[:, :-1]

1:15:00

27.557500

27.607778

24.244444

27.367500

27.328750

27.295000

27.125000

H)

Ve

1:30:00

27.397500

27.943333

24301111

27.236250

27.545000

26.947500

27.195000

E]n) "/ljl:: {

1:45:00

27.236250

27.876667

24.506667

27.196250

26.922500

26.726250

26.868750

ﬂu, uEi/H‘H,/\\AuJ

2:0:00

27.597500

27.838889

24.170000

26.993750

26.552500

26.818750

26.922500

2:15:00

27.646250

27.610000

24.022222

27.087500

26.645000

26.607500

26.808750

"EHIH"]

21:30:00

32.321250

32.364444

33.207778

33.181250

32.953750

33.723750

33.450000

21:45:00

32.850000

32.600000

33.465556

33.622500

32.913750

33.807500

33.587500

22:0:00

32.657500

32.545556

33.244444

33.088750

32.622500

33.318750

33.646250

22:15:00

32.357500

32.215556

32.750000

32.750000

32313750

32.646250

33.467500

3:

3¢

3:

3:

3:



data_user_weekl.to_excel(writer_week,

data_user_weekl

23:45:00

2014-04-15

2014-04-16

2014-04-17

2014-04-18

2014-04-19

0:0:00

&

26.527500

27.282222

|13 H

23.826667

11 &5 fm

26.248750

JER R

28.608750

27.360000

SHE R H &k

27.082500

I & ko

23.34

22.22

25.56

3222

26.67

0:15:00

18.055000

18.395556

16.420000

18.193750

19.582500

19.445000

18.053750

7 rows x 96 columns

week

0:30:00

12.640000

13.331111

11.234444

12.916250

13.191250

15.140000

12.917500

0:45:00

9.303750

9.504444

7.406667

9.445000

9.305000

10.138750

10.278750

1:0:00

6.250000

6.418889

5431111

7.362500

6.946250

7.916250

7.776250

'DMALITH K="

1:15:00

4.442500

5.057778

4.196667

6.665000

5.555000

5.555000

5.832500

1:30:00

3.193750

3.702222

3.085556

5.000000

4.026250

3.471250

4.443750

1:45:00

2.637500

3.208889

2.838889

4.165000

2.220000

3.193750

3.748750

2:0:00

2.498750

1.850000

1481111

3.471250

1.248750

2.082500

2.637500

2:15:00

1.527500

1.974444

1481111

3.193750

1.526250

1.526250

2.221250

21:30:00

37.637500

36.047778

40.491111

36.527500

36.387500

34.721250

38.332500

21:45:00

38.471250

35.801111

40.862222

37.501250

37.776250

35.417500

39.166250

22:0:00

39.722500

37.283333

41.851111

39.442500

37.776250

36.250000

40.138750

22:15:00

43.192500

41.356667

44.320000

42.361250

41.526250

39.165000

42.498750

22:30:0(

45.69500(

43.57888¢

46.296667

44.86000(

43.05500(

41.94375(

42.91625(



df_time2 = pd.read_excel('#% M H W4 ¥ 5 () % ¥ . x1sx', sheet_name='DMA2[{) ] /' Ik &', index_col=0)
df_time2[ 'week'] = df_time2.index.dayofweek + 1
df_time2.head().iloc[:, -2:]

data_user_week2 = []
for week, data in df_time2.groupby(by="week"):
data_user_week2.append(data.mean(0))
data_user_week2 = pd.DataFrame(data_user_week2)
data_user_week2.index.name = '&£ "
data_user week2.index = ["AHi—", " —r, "E=", "B, "ELE, "B, "EPH"]
data_user_week2 = data_user_week2.iloc[:, :-1]
data_user_week2.to_excel(writer_week, 'DMA2[]H ) FH/KE")
data_user_week2

23:45:00 week

2014-04-15 1.69 2
2014-04-16 1.49 3
2014-04-17 3.79 4
2014-04-18 3.64 5

2014-04-19 3.42 6



0:0:00

&

7.348750

7.822222

|1 35 o

7451111

11 %5 o

7.718750

= & o

8.891250

7.566250

SHE  H &k

8.238750

M & ko

0:15:00

3.432500

3.627778

3.773333

4.405000

4.592500

3.646250

4.432500

7 rows x 96 columns

writer_week.save()
writer_week.close()

0:30:00

1.631250

1.733333

1.790000

1.991250

2.052500

2.332500

1.323750

DMA1, 289EEEFE0E

writer dismat = pd.ExcelWriter('f#H B % [%F .x1sx")

# DMA1 data
user_DMAl1 =
user_DMA1 =

0:45:00

0.741250

0.881111

1.078889

0.788750

0.682500

0.860000

0.698750

1:0:00

0.416250

0.420000

0.596667

0.685000

0.736250

0.763750

0.613750

1:15:00

0.396250

0.480000

0.523333

0.631250

0.925000

0.870000

0.606250

1:30:00

0.308750

0.711111

0.575556

0.652500

1.142500

0.522500

0.603750

1:45:00

0.181250

0.590000

0.697778

0.537500

0.518750

0.410000

0.405000

2:0:00

0.430000

0.552222

0.354444

0.232500

0.148750

0.393750

0.330000

2:15:00

0.478750

0.323333

0.206667

0.326250

0.241250

0.182500

0.216250

21:30:00

5.930000

5.361111

9.392222

6.882500

6.725000

7.362500

7.080000

pd.read_excel ("% & H #4b ¥ J5 F) H 4 . x1sx", sheet _name='DMA1HH T H /K& ', index_col=0)

pd.concat([user_DMAl.iloc[:43,

index = list(user_DMAl.index.strftime("%Y-%m-%d"))
columns = list(user_DMA1l.columns)

:], user_DMAl.iloc[44:,

21D

21:45:00

6.321250

5.566667

9.650000

7.236250

6.660000

7.430000

7.160000

22:0:00

6.250000

5.258889

9.428889

6.712500

6.513750

7.043750

7.218750

22:15:00

6.062500

5.034444

8.934444

6.288750

6.266250

6.480000

7.061250

22:30:00

6.220000

5.280000

8.968889

6.268750

6.501250

6.301250

7.390000

22:45:00

6.877500

5.414444

9.463333

6.942500

6.693750

6.342500

6.413750



# DMA1 distance matrix
n, m = user_DMAl.shape

dismat = []
for i in range(n):
dis = []

for j in range(n):
d = ((user_DMAl.iloc[i, :] - user_DMAl.iloc[j, :])**2).sum()**@.5
dis.append(d)
dismat.append(dis)
pd.DataFrame(dismat, index=index, columns=index).to excel(writer dismat, 'DMAL¥ i 2404 ")

# DMA2 data

user_DMA2 = pd.read_excel("#% 18 H Hi4b 3 J5 i ¥4 . x1sx", sheet_name='DMA2f{ F )" /K &', index_col=0)
user_DMA2 = pd.concat([user_ DMA2.iloc[:43, :], user_DMA2.iloc[44:, :]])

index = list(user_DMA2.index.strftime("%Y-%m-%d"))

columns = list(user_DMA2.columns)

# DMA2 distance matrix
n, m = user_DMA2.shape

dismat = []
for i in range(n):
dis = []

for j in range(n):
d = ((user_DMA2.iloc[i, :] - user_DMA2.iloc[j, :])**2).sum()**0.5
dis.append(d)
dismat.append(dis)
pd.DataFrame(dismat, index=index, columns=index).to excel(writer dismat, 'DMA2[ i %04 ")

writer_dismat.save()
writer_dismat.close()

QEIRELE-[A]RR2

DMA1, 2iR/KEhtL

InteractiveShell.ast_node_interactivity = 'all’
# InteractiveShell.ast _node_interactivity = 'last’

path = './+Z I8 H WAL 25 5 B4 - x1sx'
sheet = 'DMALRYWER It &
DMA1_flow = pd.read_excel(path, sheet_name=sheet, index_col=0)



DMA1_flow.head()

path = './#% M8 H W42 5 12 ds . x1sx”

sheet = 'DMA2JH)BEIN I &

DMA2_flow = pd.read_excel(path, sheet_name=sheet, index_col=0)
DMA2_flow.head()

path = './#% @ H 4P 5 195 HE . x1sx"

sheet = 'DMALFIDMA2/f] i /K &

DMA12 flow = pd.read_excel(path, sheet_name=sheet, index_col=0)
DMA12_flow.T

0:0:00 0:15:00 0:30:00 0:45:00 1:0:00 1:15:00 1:30:00 1:45:00 2:0:00 2:15:00 .. 21:30:00 21:45:00 22:0:00 22:15:00 22:30:00 22:45:00 23:0:00

(2)2:1:'5- 48.89 37.78 3444 3333 3333 32.22 32.22 3333 3222 3444 .. 61.11 61.11 60.00 64.44 67.78 68.89 66.67
2014-
04-16 52.22 43.33 42.22 4111 38.89 37.78 35.56 3556  31.11 3111 .. 61.11 62.22 65.56 68.89 66.67 66.67 62.22
2014-
04-17 51.11 43.33 38.89 38.89 38.89 44.44 43.33 38.89 38.89 3333 .. 67.78 67.78 70.00 68.89 70.00 66.67 66.67
2014-
04-18 48.89 46.67 40.00 3889 36.67 36.67 36.67 3111 3111 28.89 . 67.78 68.89 70.00 68.89 66.67 67.78 72.22
(2)2]:9- 53.33 50.00 46.67 40.00 40.00 37.78 32.22 3000 3222 3111 .. 57.78 60.00 62.22 67.78 7222 73.33 74.44

5 rows x 96 columns

0:0:00 0:15:00 0:30:00 0:45:00 1:0:00 1:15:00 1:30:00 1:45:00 2:0:00 2:15:00 ... 21:30:00 21:45:00 22:0:00 22:15:00 22:30:00 22:45:00 23:0:00

2014-

04-15 36.98 29.88 29.04 2996  30.96 32.04 32.98 33.82 3451 3427 .. 31.76 31.19 33.52 33.53 33.18 34.01 34.93
2014-
04-16 35.06 30.78 31.44 3299 3411 35.46 36.19 37.22  33.81 3338 .. 34.42 34.77 34.42 33.89 34.08 34.40 32.98
2014-
04-17 35.84 34.35 31.17 3344 3444 3532 36.01 3494 3214 3294 .. 31.80 33.80 3332 3243 32.66 33.46 33.71
2014-
04-18 35.67 34.63 30.79 3236  32.82 34.08 35.50 3221 3177 3238 .. 34.46 34.48 33.93 33.02 33.29 33.59 34.07
2014-
04-19 33.26 32.20 3293 3160 3324 34.28 31.46 3050 31.37 3200 .. 33.59 33.84 3291 31.98 32.00 32.11 33.00

5 rows x 96 columns



bt

B 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014-

H§ﬁ§§ 04-15 04-16 04-17 04-18 04-19 04-20 04-21 04-22 04-23 04-24 ™~ 06-03 06-04 06-05 06-06 06-07 06-08 06-09 06-10 06-11 06-12
DMA1 3222 3000 3222 2889 3111 3333 3111 3222 2889 2889 .. 1778 1778 1667 20.00 2000 1778 1778 1889 17.78 18.89
DMA2 3347 3338 3214 3177 3137 3451 3559 3249 3230 3509 .. 2428 2427 2414 2421 2446 2414 2411 2417 2423 2427

2 rows x 59 columns

writer_leaking precent = pd.ExcelWriter('iJF/K& & k.x1sx")

# InteractiveShell.ast _node_interactivity = ‘'all’
InteractiveShell.ast_node_interactivity = 'last’

# DMAI1 JRi/KE 5 EE

index = 1list(DMA1_flow.index)

columns = 1list(DMA1_flow.columns)

deltal = DMA12_ flow.iloc[:-1, ©].values.reshape(-1, 1) / DMA1l_flow.values
deltal = pd.DataFrame(deltal, index=index, columns=columns).fillna(®@)
deltal.replace(np.inf, @, inplace=True)
deltal.to_excel(writer leaking precent, 'DMALJW/K== FLb")

# DMA2 JRi/KE 5 EE

index = 1list(DMA2_flow.index)

columns = list(DMA2_flow.columns)

delta2 = DMA12_ flow.iloc[:-1, ©].values.reshape(-1, 1) / DMA2_flow.values

delta2 = pd.DataFrame(delta2, index=index, columns=columns).fillna(®@)

delta2.replace(np.inf, 0, inplace=True)

delta2.to_excel(writer_leaking precent, 'DMA2JF/KE& SLL")

# RERSA -1k o WEL, NAYE, FHAHBIEL Nvan 8F inf Hmlla] (FHASEPANMAGEE, EHKE 7F2IES, X EEATHEE)

[l

I

# InteractiveShell.ast_node_interactivity = 'all’
InteractiveShell.ast_node_interactivity = 'last'’

# DMA1 JRi/K & 5 LRI E
deltal_avg = pd.DataFrame(deltal.mean(1)).T
deltal_avg

# DMA2 /K& o5 Lk 3 1E
delta2_avg = pd.DataFrame(delta2.mean(1)).T



delta2_avg

delta_avg = pd.concat([deltal_avg, delta2_avg], ignore_index=True)
delta_avg.rename({@: "DMA1", 1: "DMA2"}, inplace=True)

delta_avg = delta_avg.T

delta_avg.to_excel(writer_leaking precent, 'DMALFIDMA2J 7K & /i Eb 44 1H ")

writer_leaking precent.save()
writer_leaking precent.close()

delta_avg.T

2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014- 2014-
04-15 04-16 04-17 04-18 04-19 04-20 04-21 04-22 04-23 04-24

DMA1 0.685302 0.625730 0.655978 0.596069 0.637407 0.663768 0.665214 0.661711 0.647750 0.638458

DMA2 0.940355 0.867177 0.937448 0.849442 0.919896 0.970531 0.891716 0.939145 0.845115 0.837366

2 rows x 58 columns

DMA1, DMA2RYR/KEFRKE S

path_leaking = './4% [ H W4t 225 1 Zdis . x1sx!
path_leaking_precent = './J/K#& 5 .x1sx"
sheet_leaking = 'DMALFIDMA2 IR 7K & "
sheet_leaking_precent = 'DMA1FIDMA2iR /K & 5 Lb i) ¥4 18

data_leaking = pd.read_excel(path_leaking, sheet_name=sheet_leaking, index_col=0).iloc[:-1,

:]

2014-
06-02

0.502560

0.729062

2014-
06-03

0.469319

0.582821

data_leaking_precent = pd.read_excel(path_leaking precent, sheet_name=sheet_leaking_precent, index_col=90)

data_leaking_precent.index = list(data_leaking.index)
data_leaking.shape, data_leaking precent.shape

((58, 2), (58, 2))

writer_question2 = pd.ExcelWriter('[d 2% #E . x1sx")

InteractiveShell.ast_node_interactivity = 'all’
# InteractiveShell.ast_node_interactivity = 'last’

2014-
06-04

0.465482

0.594049

2014-
06-05

0.437515

0.561922

2014-
06-06

0.501165

0.676238

2
0

0.5M

0.67!



# question2 DMA1

DMA1_g2 = pd.concat([data_leaking.iloc[:, @], data_leaking precent.iloc[:, ©]], axis=1, ignore_index=True)
DMA1_g2.columns = ["JR/K&E", "JR/KE HEH"]

DMA1_g2.to_excel(writer_question2, 'DMA1")

# question2 DMA2

DMA2_g2 = pd.concat([data_leaking.iloc[:, 1], data_leaking precent.iloc[:, 1]], axis=1, ignore_index=True)
DMA2_g2.columns = ["JR/K&E", "RAKE "]

DMA2_g2.to_excel(writer_question2, 'DMA2')

writer_question2.save()
writer_question2.close()



