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featurel3 std = []
featurels_std = []
Folder_ Path1)
files.sort( da x:int(x[:-4]))
sfor filename in files:
df = pd.read_csv(Folder |
feature13_std.append(df[
feature15_std.append(df|
feature13_std = np.array(featur
feature1s_std = np.array(feature1s
featurel3 std[np.isnan(featurel.
featurel5_std[np.isnan(featurel! )] =0
featurel3 std = featurel3 std/np.max(featurel3 std)
featurel5_std = featurel5_std/np.max(featurels_std)
feature fil = feature13 std+featurei1s std

for val in np.where(np.array(feature_fil)»e.6)[@]:
if pre_result.loc[val, 'score']>@.2:
| add _1.append(val)
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Algorithm 1 Rroot cause location for time slice file

Input: Time slice file data

Output: Root cause of data
1: Multi_RC = simultaneous_multiple_root_causes(data)
2: if Multi_RC then

3 for each row in data do

4 feature_engineering(row)

5 RC _classification()

6 end for

7 ensemble _classification_result()
8. else

9:  feature_engineering(data)
10:  RC_classification()
11: end if
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15 | feature20_n, ID of 8 receiving directions; Continuous non-

n=01,...,7 negative integer 0-

Direction is represented by n 31, arranged as 4*8

matrix:
24,25,26,27,28,29,30,31
16,17,18,19,20,21,22,23
8,9,10,11,12,13,14,15

01,234,567
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Feature_edge:
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count(test)
pdge ist - [e,1,6,7,8,9,14,15,16,17,22,23,24,25,30,31]
feature edge = []
for i in range(len(test)):

current_direction = [m for m in test.iloc[i].tolist() if m in edge list]
feature_edge.append(len(current_direction))

test| 'feature edge'] = feature_edge

return test.feature edge
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def distance count(test):
feature distance = []
for i in range(len(test)):
coordinate = []
for m in (test.iloc[i].tolist()):
| coordinate.append((m-8*(m//8), m//8))
distance = @

for a in coordinate:

for b in coordinate:
| distance = distance + ((a[e]-b[e])**2 + (a[1]-b[1])**2)**@.5
feature distance.append(distance)
test[ 'feature distance'] = feature distance
return test.feature distance
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def z_score(test):
.index.tolist()
est.columns.tolist()

],columns[j]]=(test.loc[rows[i],columns[j]] - tongji.loc[ 'mean’,columns[j]])/tongji.loc[ std’,columns[j]]
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it len(m)>=30:
m =m.iloc[:3@,:]
m = m[feature list]
for column in (m.columns[m.isnull().sum() > ©]).tolist():
mean_val = m[column].mean()
‘ m[column].fillna(mean val, inplace=True)
column in (m.columns[m.isnull().sum() > ©]).tolist():
if column in look up column:
val = look up[look up.index==1][column]
m[column].fillna(val[i], inplace=True
m.to_csv('D:/2022 ATops/feature engineering/e12e 30rows/{}.csv'.format(1))

if len(m)< 30:

m = m[feature list]

add = m.mean().to frame().T

for t in range(3@-len(m)):

| m = m.append(add)

for column in m.columns[m.isnull().sum() > @].tolist():
mean_val = m[column].mean()
m[column].fillna(mean val, inplace=True)

for column in (m.columns[m.isnull().sum() > @]).tolist():
if column in look up column:
‘ val = look up[look up.index==1][column]
m[column].fillna(val[i], inplace=True)
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rt Input
0 n.keras import regularizers

pool nutput =[]
kernel sizes = [3, 4, 5]
main_input = Input(shape=(X_train.shape[1],30), dtype='float64")
0 seq = attention 3d block(main_input, X train.shape[1])
for kernel size in kernel sizes:

ilters=32, kernel size=kernel size, padding="same®', strides=1)(0 seq)

'n:lD(pool size=2)(c)

pool output append(p)
x_flatten = concatenate(pool output)
x_flatten = Drﬂpaut(e.d)(x_flatten)
nse(2,activation ='softmax',kernel_regularizer=regularizers.11(@.01))(x_flatten)
odel(lnputs main 1nput outputs=y)
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def attention 3d block(inputs, time steps):

input dim = int(inputs.shape[2])

1), name='dim_reduction')(a)

probs = Permute((2, 1), name='attention_ vec')(a)
print(a probs.shape, inputs.shape)
output_attention mul = Multiply()([inputs, a_probs])
return output attention mul
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