6/10/2021

Read and Show Data

import pandas as pd
import numpy as np
from matplotlib import pyplot as plt

Read Data

module_flatten

axis_flatten

strip_flatten

to_flatten =
# t1 flatten
# t2 flatten
# t3 flatten
# t4 flatten
# t5 flatten

Transfer data from pandas file to numpy file

pd.read_csv('data/hit_bbgem 484 nocuts/module flatten.csv')
pd.read_csv('data/hit_bbgem 484 nocuts/axis_flatten.csv')
pd.read_csv('data/hit_bbgem 484 nocuts/strip_flatten.csv')

pd.read_csv('data/hit_bbgem 484 nocuts/t@_flatten.csv')

pd.read_csv('data/hit_bbgem 484 nocuts/t1 flatten.
pd.read_csv('data/hit_bbgem 484 nocuts/t2 flatten.
pd.read_csv('data/hit_bbgem 484 nocuts/t3 flatten.
pd.read_csv('data/hit_bbgem 484 nocuts/t4 flatten.
pd.read_csv('data/hit_bbgem 484 nocuts/t5 flatten.

module = (np.array(module flatten)).astype(int)
axis = (np.array(axis_flatten)).astype(int)
strip = (np.array(strip_flatten)).astype(int)
t0 = np.array(te_flatten)

# tl1 = np.array(tl_flatten)

# t2 = np.array(t2_flatten)

# t3 = np.array(t3_flatten)

# t4 = np.array(t4_flatten)

# t5 = np.array(t5_flatten)

module = module.flatten()
axis = axis.flatten()
strip = strip.flatten()
to = to.flatten()

# ti
# t2
# t3
# t4
# t5

len(module)

301743899

tl.flatten()
t2.flatten()
t3.flatten()
t4.flatten()
t5.flatten()

csv')
csv')
csv')
csv')
csv')

Find unique ID for module, axis, strip

moduleID = np.unique(module)
axisID = np.unique(axis)
stripID = np.unique(strip)

print(modulelD,
[0 12 3]

[0 1]

[ o 1

Seperate data by the Moudle, Strip and, axis

Module identifies the chamber, axis and strip uniquely identify a channel on that chamber. We need

2 ...

‘\n', axisID, '\n', stripID)

1533 1534 1535]

to specify all 3 to choose one channel.

adcsoO = {}

# adcsl = {}
# adcs2 = {}
# adcs3 = {}
# adcs4 = {}
# adcs5 = {}

https://ondemand.wahab.hpc.odu.edu/node/d1-w6420a-08/28987/lab?
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# widths

= {}

# means = {}

for i in range(len(moduleID)):
for j in range(len(stripID)):
for k in range(len(axisID)):

H R R BB RHR

index =

adcso[1i

adcs1
adcs?2
adcs3
adcs4
adcsbh
width

"modulelD :
+' stripID :
+ ' axisID :
ndex] = []
[index] = []
[index] = []
[index] = []
[index] = []
[index] = []
s[index] = []

means[index] = []

for m in range(len(module)):#
if np.mod(m, 10000000) == O:

print(m)
index = 'module
+' str
+ ' ax

Read and Show Data

' + str(moduleID[i]) \
"+ str(stripID[j])\
' + str(axisID[k])

ID : ' + str(module[m]) \
ipID : ' + str(strip[m])\
isID : ' + str(axis[m])

adcs@[index].append(to[m])

append(ti[m])
append(t2[m])
append(t3[m])
append(t4[m])
append(t5[m])

H R R R B

H R R R B

(4
10000000
20000000
30000000
40000000
50000000
60000000
70000000
80000000
90000000
100000000
110000000
120000000
130000000
140000000
150000000
160000000
170000000
180000000
190000000
200000000
210000000
220000000
230000000
240000000
250000000
260000000
270000000
280000000
290000000
300000000

adcseo_le

adcsi[index].
adcs2[index].
adcs3[index].
adcs4[index].
adcs5[index].

n =[]

(7T)

for i in range(len(moduleID)):
for j in range(0, len(stripID)):
for k in range(len(axisID)):

index =

ID :

'moduleID :
+' strip
+ ' axis

ID :

https://ondemand.wahab.hpc.odu.edu/node/d1-w6420a-08/28987/lab?

T = np.array([to[m], ti[m], t2[m], t3[m], t4[m], t5[m]])
dis = np.max(T) - np.min(T)
mes = np.mean
widths[index].append(dis)
means[index].append(mes)

" + str(moduleID[i])\
"+ str(stripID[j])\
"+ str(axisID[k])
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Read and Show Data

adcO® = adcs@[index]
adcs@_len.append(len(adco))

# if len(adcso_len) == 9610:
# print(index)
# print(len(adco))

len(adcs@_len)

12160

get_ipython().magic('matplotlib inline")
plt.scatter(range(len(adcs@_len)), adcs@_len)
plt.xlabel('adcso ID")

plt.ylabel('length of adc@ for each chanal')
plt.show()

140000 1

120000 1

100000 1

BOOOO 4

G0000 4

40000

length of adcd for each chanal

20000 4

u_

T T T T T T T
0 2000 4000 BOOD Booon 10000 12000
adcs0 1D

max_len = np.where(np.array(adcs@_len) == 146520)
print(len(max_len))

True

Plot the data in the same channel

for i in range(len(moduleID)):
for j in range(200, 300):
for k in range(len(axisID)):

index = 'moduleID : ' + str(moduleID[i])\
+' stripID : ' + str(stripID[j])\
+ ' axisID : ' + str(axisID[k])

adco® = adcs@[index]
adcl = adcs1[index]
adc2 = adcs2[index]
adc3 = adcs3[index]
adc4 = adcs4[index]
adch5 = adcs5[index]
width = widths[index]
mean = means[index]

H R R R B RHR

print(i, j, k)
print(Llen(width))

H R

if len(adc@) == 146520:
get_ipython().magic('matplotlib inline")
print(len(adc®))

fig=plt.figure(figsize=(10,4), dpi= 100, facecolor='w', edgecolor="k")
plt.scatter(range(®, len(adc®)), adc@, color='black")

plt.xlabel('time")
plt.ylabel('acdo")

plt.title('moduleID : {}, stripID : {}, axisID :

.format(moduleID[i], stripID[j], axisID[k]), x = 0.5, y =1

plt.show()

146520

https://ondemand.wahab.hpc.odu.edu/node/d1-w6420a-08/28987/lab?
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Read and Show Data

modulelD : 1, stripID : 250, axisID : 0
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100 ~
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40000

146520
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80000
time

T
60000

T T T
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modulelD : 1, stripID : 252, axisID : 0
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200 ~

175 ~

150 -
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100 ~
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time
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modulelD : 1, stripID : 254, axisID : 0
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6/10/2021 Read and Show Data

modulelD : 1, stripID : 260, axisID : 1

175 -

150 ~

125 +

100 ~

acd0

75 A

50 +

25

T T T T T T T
0 20000 40000 60000 80000 100000 120000 140000
time

146520
modulelD : 2, stripID : 242, axisID : 0

140 ~

120

100 ~

80 4

acd0

60 1

40

20 4

T T T T T T T
0 20000 40000 60000 80000 100000 120000 140000
time

146520
modulelD : 2, stripID : 250, axisID : 0

400 ~

300 ~
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200 ~

100 ~

T T T T T T T
0 20000 40000 60000 80000 100000 120000 140000
time

146520
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6/10/2021 Read and Show Data

modulelD : 2, stripID : 251, axisID : 0

250 L
200 ~

[ ]
150 “O.Oo'.‘. °

acd0

100 ~

50 1

Y

time
146520

modulelD : 2, stripID : 252, axisID : 0

T T T T T T
0 20000 40000 60000 80000 100000 120000

T
140000

200 - ) ® L
175
150

125
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100 ~

75

50

25 1

time
146520

modulelD : 2, stripID : 254, axisID : 0

T T T T T T
0 20000 40000 60000 80000 100000 120000

T
140000
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100 ~
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201
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146520
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Read and Show Data

modulelD : 2, stripID : 254, axisID : 1

250 ~
°° e o @ . e ¢
200 A
o 150 -
=]
@
100 -
50 L] Y ] (o [ 4 '
] L ]
°
0 20000 40000 60000 80000 100000 120000 140000
time
146520
modulelD : 3, stripID : 248, axisID : 1
°
250 4
°
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l.. [ o" ® * ¢ @ ¢ o [
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=
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0- L X ) e ® o g ® ® ® ®
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time
146520
modulelD : 3, stripID : 250, axisID : 1
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Read and Show Data

modulelD : 3, stripID : 252, axisID : 1

° ¢ °
- L
250 q. ® .- ® b ] . ® o :.‘. ‘
200
S 150
@
100 A
50
s * o : - Q@ o o® @
0 20000 40000 60000 80000 100000 120000 140000
time
146520
modulelD : 3, stripID : 254, axisID : 0
. °
200 - ® o 0 o0 [Py ® ° . ° y
175 -
150 -
S 125
@
100 -
75
50 - w - e
® ' " h
25 - Al M A '..‘" eve %
0 20000 40000 60000 80000 100000 120000 140000
time
146520
modulelD : 3, stripID : 254, axisID : 1
250 . °
(] o % o o _0 oo ® ': ® Peo ®
200
o 150 -
=
@
100 -
50 s -
% .0 ., oo ¢
L L
0 20000 40000 60000 80000 100000 120000 140000

time

Using ADWIN method to Detect Change

import time
import adwin2

for i in range(len(moduleID)):
for j in range(200, 300):
for k in range(len(axisID)):

index = 'moduleID : ' + str(moduleID[i])\

https://ondemand.wahab.hpc.odu.edu/node/d1-w6420a-08/28987/lab?
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moduleID :

1

Read and Show Data
+' stripID : ' + str(stripID[j])\

+ axisID : ' + str(axisID[k])

stream = adcs@[index]
stream = np.array(stream)
if len(stream) == 146520:

print(index)

stream = np.array(stream)

stream = stream/np.abs(stream).max()
threshold = 2.0

delta = 0.001

changvalue = 2000

start = time.time()

var = 'q2'

%matplotlib inline

start = time.time()

fig = adwin2.adwin2_1d(stream, var, delta, threshold, changvalue, min_t

end = time.time()
print('time: ', end - start)

stripID : 250 axisID : ©

=== data stream

ADWIN — window length

104

0.8 4

06

data stream

0.4

02

Lo

0

20000 40000 60000 80000 100000 120000 140000

time

time: 40.78110694885254

moduleID :

1

stripID : 252 axisID : @

=== data stream

- 140000

- 120000

- 100000

- 80000

- 60000

-40000

- 20000

the length of window

ADWIN — window length

104

0.8 4

06 4

data stream

0.4 |

02

-0

0

20000

40000 60000 BOODO 100000 120000 140000
time

time: 43.97102332115173

moduleID :

1

stripID : 254 axisID : ©

https://ondemand.wahab.hpc.odu.edu/node/d1-w6420a-08/28987/lab?

- 140000

- 120000

- 100000

- 80000

- 0000

-40000

- 20000

the length of window
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6/10/2021 Read and Show Data

=== data stream

ADWIN — window length

107 L 140000

- 120000
08 =
L 100000 §
E =
i - B0000
W =
I L 50000
m =
= &
0.4 - Laoooo 2
e}

L 20000

0.2 Lo

0 20000 40000 0000 BOOOO 100000 120000 140000
time

time: 81.04446911811829
moduleID : 1 stripID : 260 axisID : 1

=== data stream

ADWIN — window length

107 140000
. L 120000 i
=
L 100000 S
£ £
TR £
B - 80000
o L 60000 5
S 04 5
Faooo0 2
=

0z 4 - 20000

L |:.

0 20000 40000 60000 BOOOO 100000 120000 140000
time

time: 42.438992977142334
moduleID : 2 stripID : 242 axisID : ©

=== data stream

ADWIN — window length
10 A
F 140000
05 | 120000
=
L 100000 3
E 5
T 0.6 - T
@ 80000
‘l; =
" =
= FeOODD =
5 0.4 - B
40000 2
=
0.2 - - 20000
- |:.

0 20000 40000 60000 BOOOO 100000 120000 140000
time

time: 44.146432399749756
moduleID : 2 stripID : 250 axisID : ©
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6/10/2021 Read and Show Data

=== data stream

ADWIN — window length
10 L 140000
08 - 120000
=
L 100000 3
E =
S 06 =
w - B0000
@ £
5 L 50000
m 04 =
= &
Laoooo 2
e}
0.2
L 20000
0.0 - ro
0 20000 40000 60000 80000 100000 120000 140000
time

time: 40.92474889755249
moduleID : 2 stripID : 251 axisID : ©

=== data stream

ADWIN — window length
10
L 140000
0s | L 120000 i
=
L 100000 S
= =
B 061 L B0000 =
H =
@ =
i =
3 04 o
Faooo0 2
=
0.2 + L 20000
L |:.
0.0

0 20000 40000 60000 BOOOO 100000 120000 140000
time

time: 44.09520673751831
moduleID : 2 stripID : 252 axisID : ©

=== data stream

ADWIN — window length
10
F 140000
08 F 120000 ~
=
L 100000 3
E =
T 0.6 80000+
@ 80000
‘IH =
" =
= Fe000g =
S 04 5
40000 2
o]
0.2 - - 20000
- |:.

0 20000 40000 60000 BOOOO 100000 120000 140000
time

time: 44.28263545036316
moduleID : 2 stripID : 254 axisID : ©
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6/10/2021 Read and Show Data

=== data stream

ADWIN — window length

107 L 140000
05 - L 120000 i
=
L 100000 3
=
5 06 H
i - 80000
E =
o £
i =
8 04 7
LiE)
L0000 2
o)

02 4 - 20000

L |:.

0 20000 40000 0000 BOOOO 100000 120000 140000
time

time: 73.80850505828857
moduleID : 2 stripID : 254 axisID : 1

=== data stream

ADWIN — window length
10 A
i ! ) L 140000
L 120000
0.8 1 S
-1Dﬂnnn-§
E s
Y6 - 80000 5
H =
@ s
2 L 60000
= &
041 -40000 £
l T didy L 20000
0.2 1 ! ' [
L]
" L |:.

0 20000 40000 60000 BOOOO 100000 120000 140000
time

time: 43.022321939468384
moduleID : 3 stripID : 248 axisID : 1

=== data stream

ADWIN — window length
107 | 140000
08 4 L 120000
=
L 100000 2
E 06 s
m =
g - 80000 &
w =
m 1 4 )
2 04 L 60000 ©
i o
LI}
. Fapo00 £
L 20000
0.0 4
- |:.

0 20000 40000 60000 BOOOO 100000 120000 140000
time

time: 43.59136509895325
moduleID : 3 stripID : 250 axisID : 1
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6/10/2021 Read and Show Data

=== data stream

ADWIN — window length
10
- 140000
- 120000
0.8 =
L 100000 2
E =
m
B 06 - BODDD
E =
o =
g L 60000 g
0.4 -
40000 2
e}
L 20000
0.2
L |:.

0 20000 40000 0000 BOOOO 100000 120000 140000
time

time: 42.28103756904602
moduleID : 3 stripID : 252 axisID : 1

=== data stream

ADWIN — window length
10
F 140000
08 F 120000 ~
=
L 100000 S
E =
= =
D 061 - 80000 5
H =
o £
i) - eOODD =
CET 7
Lapoon B
=
02 4 - 20000
L |:.

0 20000 40000 60000 BOOOO 100000 120000 140000
time

time: 44.326844453811646
moduleID : 3 stripID : 254 axisID : ©

=== data stream

ADWIN — window length

107 140000

L 120000
05 =
L 100000 2
E 5
m =
D06 - 80000
E =
ﬂ =
g 60000 2
04 =
Lapgoo B
=

07 ] L 20000

- |:.

0 20000 40000 60000 BOOOO 100000 120000 140000
time

time: 44.73107624053955
moduleID : 3 stripID : 254 axisID : 1
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Read and Show Data

=== data stream

ADWIN — window length

10 L 140000

- 120000
0.8 -
=
L 100000 §
E S
© 06 - - 80000
E L 60000 &
S 04 g
Laoooo 2
e}

0.2 - 20000

Lo

0 20000 40000 0000 BOOOO 100000 120000 140000
time

time: 72.27458047866821

Using Multiscale method to detect change

import MultiscalelModify
import imp
imp.reload(MultiscalelModify)

<module 'MultiscalelModify' from '/home/rfang002/Ronglong/INDRA_ASTRA/MultiscalelModify.
py ">

for i in range(len(moduleID)):
for j in range(200, 300):
for k in range(len(axisID)):

index = 'moduleID : ' + str(moduleID[i])\
+' stripID : ' + str(stripID[j])\
+ ' axisID : ' + str(axisID[k])

stream = adcs@[index]

if len(stream) == 146520:
print(index)
stream = np.array(stream)

k =7
I = 2000

var = 'sudden'

threshold = 2.5

Data = []

Index = []

Data.append(stream)
Index.append(np.arange(@, len(stream), 1))
%matplotlib inline

start = time.time()

changeIndex = MultiscalelModify.mulDetect(N, k, I, Ex, Data, Index, thr
end = time.time()

print('time: ', end - start)

moduleID : 1 stripID : 250 axisID : ©

3k 3k 3k 3k >k >k >k %k >k >k 5k 3k 5k 5k 3k 5k 3k 3k >k >k %k %k %k >k >k >k 3k 5k 3k 3k 3k 3k 3k >k %k %k %k %k % >k >k 5k >k %k %k

change detect level : @

. L L
175
150 .
125 v * o .,
L ] & L ]
£ 100 21 ge@ oL o %% o3 ¢
= = o Qe 0,
75 E1 %® o . e ®n .
0 *ef, ! J..‘ Jaef .t‘. s
] [T L
o“ *e o.% *®® %,
pL 2 ™
L ]
0.0 02 04 06 08 10 0 20 40 6 80 100 120
time time

time: 8.222799301147461
moduleID : 1 stripID : 252 axisID : ©
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Read and Show Data

Sk >k 3k 3k >k sk 3k 3k sk >k ok sk >k ok sk >k ok sk >k ok sk >k sk sk sk sk 3k ok sk >k sk Sk >k ok sk >k ok sk ok ok kok sk kok

change detect level : ©
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time time
time: 7.961869478225708
moduleID : 1 stripID : 254 axisID : ©@
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change detect level : ©
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time time
time: 7.81164288520813
moduleID : 1 stripID : 260 axisID : 1
sk 3k sk sk 5k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk sk sk
change detect level : ©
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time time
time: 8.196210861206055
moduleID : 2 stripID : 242 axisID : ©
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change detect level : ©
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the change happens between
time: 8.217814445495605
moduleID : 2 stripID : 250 axisID : ©

3k 3k 3k 3k >k 3k >k %k >k >k 5k 3k 3k 3k 3k 3k 3k 3k 3k >k %k %k %k >k 5k 5k 3k 3k 3k 3k 3k 3k 3k 3k >k %k %k %k >k 5k 5k 3k %k %k 3k

change detect level : ©

(137648, 138792)
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Read and Show Data

.
400 4
300 1
A
8 200
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I:I L T T T T T T
0.0 0.2 0.4 06 0.8 10
time
time: 8.136353015899658

moduleID : 2 stripID : 251 axisID : ©

3k 3k 3k 3k >k >k >k %k >k >k 5k 3k 5k 5k 3k 5k 3k 3k 3k >k %k %k %k >k >k 5k 3k 5k 3k 3k 3k 3k 3k >k %k %k %k xk % >k >k >k 5k %k %k

change detect level : @
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g
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time
time: 46.35052990913391

moduleID : 2 stripID : 252 axisID : ©

3k 3k 3k 3k >k >k >k %k >k >k 5k 3k 5k 5k 3k 5k 3k 3k 3k >k %k %k %k >k >k >k 3k 5k 5k 3k 3k 3k 3k >k %k %k %k %k >k >k >k 5k 5k %k %k
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Read and Show Data
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