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4 Jupyterl OO OOO0OODOOOO
00000000000tensorflow-gpud 0000000000 0000000

(tensorflow-gpu) C:\>conda install ipykernel
Solving environment: done

(tensorflow-gpu) C:\>python -m ipykernel install --user --name tensorflow-gpu --display-name "Tensorflow-GPU"
Installed kernelspec tensorflow-gpu in C:\Users\zhongli\AppData\Roaming\jupyter\kernels\tensorflow-gpu

d000000O0dTensorflow-GPUO OO OOOOOOOOJupyterd OO0 OO0DOODODOODOO
OO0O0O0OAnaconda Prompt0 OO D OO0 0OO0JupyterD D 0O O0O0O0OO0DOOO0DOODOOOOOODOO
(tensorflow-gpu) C:\anaconda3\keras\Zhong>jupyter notebook

[1 10:58:12.728 NotebookApp] The Jupyter Notebook is running at:
[1 10:58:12.729 NotebookApp] http://localhost:8889/?token=6b40f6e6749e88b80a338eec3330d06c181ead9b644...

[1 10:58:12.734 NotebookApp] Use Control-C to stop this server and shut down all kernels (twice to skip
confirmation).
[C 10:58:12.835 NotebookApp] ... ...

gogoobuibooooobobooodoboboooonon
ONewO OOOODOOOODOOOOTensorflowGPUOOOOOODOOO
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5.1000004

JupyterD 0 O OMLPDemo HSO OO OOOOODOODOOODOOD [1]
goooboooboobRunDOOO0OO0ODOOO

print('Hello World!")

Hel |l o Worl d!

5.2 Python O HealthShare O O 0O 0O 0O O [

O0RIOPythonD ODODOOO0ODOODOODOOOO0O01000A0
O0000000000OHeathsShareOOODODODODOO0D0O0OODOOODOODOODOOODOODOOD

import codecs, sys
import intersys.pythonbind3

try:
print ("Simple Python binding sample™)

port = input("Cache server port (default 56778)? ")
port = port.rstrip()
if (port ==""):
port = "56778"

url = "localhost["+port+"]:SAMPLES"
print ("Connection string: " + url)

print ("Connecting to Cache server")
conn = intersys.pythonbind3.connection( )
conn.connectnow(url, "SYSTEM", "SYS", None)
print ("Connected successfully")

print ("Creating database")
database = intersys.pythonbind3.database( conn)

print ("Opening Sample.Person instance with ID 1 with default concurrency and timeout")
person = database.openid( "Sample.Person”, "1", -1, -1)

print ("Getting the value of the Name property")
name = person.get("Name")
print ("Value: " + name)

print ("Test completed successfully™)
except intersys.pythonbind3.cacheexception( err):
print ("InterSystems Cache' exception™)
print (sys.exctype)
print (sys.excvalue)
print (sys.exctraceback)
print (str(err))
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### Import Keras modules

import keras

from keras.datasets import mnist

from keras.models import Sequential
from keras.layers import Dense, Dropout
from keras.optimizers import RMSprop

### Define key training parameter

batchsize = 128 # weights adjusted in 128 steps

numclasses = 10 # 10 classification results on the output layer
epochs =20 # run the set of samples 20 times.
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####load the data from Google public cloud
# load the MNIST sample image data, split between train and test sets
(xtrain, ytrain), (xtest, ytest) = mnist.loaddata()

gi:0bbbooggobobboogobobogoobbbboooooobbboooobbobbuoooon
O0Google0 DOODODOOYIODODDOOODDODODODODODODOODOOODOODOODODODODODOO

OOoO0ooOoOoOooDboeo0o0oddl0000000O0DOOOODOO3DCOOO0OPYythonDDOOOODOOOOODO
0000000000010 0HeathshareOOOOOQOOO0OOOOO0ODOOOOODOO

5500000000HealthsShareD 00 0000O0OO0O

HealthShare -> SAMPLESO OOOODOO ->
Sample.Person.cls0 000000000000 OOOODOOOOODOODOO

ClassMethod SetTrainGlobals(d1 As %lInteger =, d2 As %lnteger =, value As %String =", target As
%String = "") As %BigInt [ SqlProc ]

{
Set AXTrainlnput(dl, d2) = value

Set *YTrainTarget(d1) = target
return $$$0OK
}

1000000000000 000000DO000000OXTraninputD OO OOOODOODOOOODODOO
O0AYTrainTarget0 DO OO0 0O

0000000000 0005200000000000000000000PythonD000D0ODOOOODOODO
goo

resultl = person.runobjmethod("SetTrainGlobals", [0, 2, str(xtrain[0]), str(ytrain[0])])

HealthShare -> SamplesO O ~XTrainGlobal(0, 2)
00o00oooo0o200000o0ooooooooooooonoon

o0000O0bO0o0obOobo0ooooDOobooooboobodpythonD 0000 ODOOOODODOO

seUb0bbUb0ooUoobbobobboOon

JupyterD OMLPO OO ODOOODOODOOODOOODOOODODOO

00000000000 Oreshape0 00 0000D0O28x2800 0000000255000 1x
a0 0000000 ODbOObooOblobboobobobooooboon

Model.Sequentiald O Model.Summary0 OO0 0000 0O 784 x 512 x 512 X
10000O0OMLPOODOrewD 0000000 O0OO0OOCOO0OOOOOOOOO

D000 model.ftU OO ODOOOOOMmodelevaluteD OO OOOOOOOOODO

xtrain = xtrain.reshape(60000, 784)
xtest = xtest.reshape (10000, 784)
xtrain = xtrain.astype(‘float32")
xtest = xtest.astype('float32")

xtrain /= 255

xtest /= 255

print(xtrain.shape[0], 'train samples")
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print(xtest.shape[0], 'test samples’)

# convert class vectors to binary class matrices
ytrain = keras.utils.tocategorical(ytrain, numclasses)
ytest = keras.utils.tocategorical(ytest, numclasses)

model = Sequential()

model.add(Dense(512, activation="relu’, inputshape=(784,)))
model.add(Dropout(0.2))

model.add(Dense(512, activation="relu"))
model.add(Dropout(0.2))

model.add(Dense(numclasses, activation="softmax"))

model.summary()

model.compile(loss='categoricalcrossentropy’,
optimizer=RMSprop(),
metrics=['accuracy'])

history = model.fit(xtrain, ytrain,
batchsize=batchsize,
epochs=epochs,
verbose=1,
validationdata=(xtest, ytest))

score = model.evaluate(xtest, ytest, verbose=1)

print('Test loss:', score[0])
print('Test accuracy:', score[1])

Usi ng Tensor Fl ow backend.

60000 train sanples
10000 test sanples

Layer (type) Qut put Shape Param #
dense1 (Dense)  (None, 512 401920
dropout _1 (Dropout) (None, 512) 0

dense_2 (Dense) (None, 512) 262656
dropout 2 (Dropout) (None, 512) 0

dense_3 (Dense) (None, 10) 5130

Total parans: 669, 706
Tr ai nabl e parans: 669, 706
Non-trai nabl e parans: 0

Train on 60000 sanples, validate on 10000 sanpl es

Epoch 1/20

60000/ 60000 [ ==============================] - 11s 178us/step - loss: 0.2476 - acc: O
. 9243 - val _loss: 0.1057 - val _acc: 0.9672

Epoch 2/20

60000/ 60000 [ ==============================] - 6s 101lus/step - loss: 0.1023 - acc: O.

9685 - val loss: 0.0900 - val _acc: 0.9730
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Epoch 3/20

60000/ 60000 [::::::::::::::::::::::::::::::

9780 - val | oss:
Epoch 4/ 20

60000/ 60000 [::::::::::::::::::::::::::::::

9816 - val _l oss:
Epoch 5/ 20

60000/ 60000 [::::::::::::::::::::::::::::::

9844 - val | oss:
Epoch 6/ 20

60000/ 60000 [::::::::::::::::::::::::::::::

9866 - val | oss:
Epoch 7/20

60000/ 60000 [::::::::::::::::::::::::::::::

9885 - val | oss:
Epoch 8/ 20

60000/ 60000 [::::::::::::::::::::::::::::::

9898 - val _l oss:
Epoch 9/ 20

60000/ 60000 [::::::::::::::::::::::::::::::

9911 - val _| oss:
Epoch 10/ 20

60000/ 60000 [::::::::::::::::::::::::::::::

9911 - val _| oss:
Epoch 11/ 20

60000/ 60000 [::::::::::::::::::::::::::::::

9922 - val | oss:
Epoch 12/20

60000/ 60000 [::::::::::::::::::::::::::::::

926 - val _| oss:
Epoch 13/20

60000/ 60000 [::::::::::::::::::::::::::::::

9935 - val | oss:
Epoch 14/ 20

60000/ 60000 [::::::::::::::::::::::::::::::

9939 - val | oss:
Epoch 15/20

60000/ 60000 [::::::::::::::::::::::::::::::

9936 - val | oss:
Epoch 16/ 20

60000/ 60000 [::::::::::::::::::::::::::::::

9944 - val _| oss:
Epoch 17/20

60000/ 60000 [::::::::::::::::::::::::::::::

9951 - val | oss:
Epoch 18/ 20

60000/ 60000 [::::::::::::::::::::::::::::::

9955 - val | oss:
Epoch 19/ 20

60000/ 60000 [::::::::::::::::::::::::::::::

9954 - val | oss:
Epoch 20/ 20

60000/ 60000 [::::::::::::::::::::::::::::::

9956 - val _l oss:

10000/ 10000 [::::::::::::::::;:::::::::::::

0.1132

Test loss: 0.11318948425535869
Test accuracy: 0.9832
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0.0178
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gbooobooboobobbobooboo bobboboobOo0obdKerasD OO0 oooooMLPOOD

Page 7 of 11



HealthShareO O DD OO OO OOPython30 00000 O0O0O0ODODOO0OOOOOODOOOOODO?20
Published on InterSystems Developer Community (https://community.intersystems.com)
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cUUUUUuuuobooooouooon

gbooobooboooooboobooobgoobobooboboobooboobbobo

10,0000 O0xtest0 D00 00D0OCOOODOCOOODODOOUOOODOOHealthsShareO O OOOOOOOOOOO
oooooobooOpPythonDOODOOO0OOODOODOOOODOOO
gbooobooobooboobooboobooboooon

gbooobooobgoobogeocbgilsobugbgz2robobboboobuoobobbooboobooboboo
gooon

6.1 000 00HealthShareO OO OO -00

goooboooboobobbobooboobOocoo0odbooboobobn1200boooobDoOonboor
sOogoooooooboon

HealthShare -> SAMPLE -> Sample.Person0 0 0000000000 O0OO0OOOODOOO

ClassMethod SetT2Globals(d1 As %lInteger = 0, d2 As %Integer = 0, d3 As %lnteger = 0, value As
%String =", target As %String = ") As %Biglint [ SqlProc ]
{

Set "XTestInput(d1, d2, d3) = value

Set NYTestTarget(d1, d2) = target

return $$$OK

}

Sample.Person.cls OO0 000000000 JupyterD 00 O0D0O0OOOOOODOOS200000000000D000
oo0o00o0o0o0obo0obobObOobDo0obo0obuoobuoboboOonbo28x28
0000000000 DbO0oDOAMXTestinputDOoooooQo

import re
n = 12 # randomly choose a sample
for i in range(0, len(xtrain[n])):
rl = person.runobjmethod("SetT2Globals", [1, n, i, re.sub('0\s0', ' 0 0", str(xtest[n][i])), str(ytest[n])])

000200000000 00HSSAMPLED DO 0O OAMTestinputD 000D 00000 O0O0ODLO0ODOOOO
gbooobooobgoo2ss0bbgnooonooonboonoo
gbooHsODOOOoOoOoboooboooooubuoobobooboooboon

6.2 HealthShareD DO 0D O0OOOO0ODOOOOO -0O00

HSODOOOODOOoOooOoooboooboooboobooobooboboooo
O000D00DO0O00OSample.PersonclsU 000000000 OOOOOOOODO

ClassMethod GetT2Globals(d1 As %lnteger = 0, d2 As %Integer = 0, d3 As %lInteger = 0) As %String [ SqlProc ]

{
Set value = "XTestlnput(dl, d2, d3)

return value

}
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JupyterD 0 OO0 0OOOODBOODOOOOODOODOOOCOODOOOPYthonDOODODOOOHealthShareD 00O O
oooobo0obooboboboo1x2000boobobooboooo

import re, ast
sample ="
for i in range(0, len(xtrain[n])):
sample += person.runobjmethod("GetT2Globals", [1, n, i])
#convert it to numpy ndarray
asl = np.array(ast.literaleval(re.sub(\s+', ',', re.sub('0\]', '0', re.sub('\[ ', ", re.sub("\|\[', ' ', sample))))))
Samplel? = asl.reshape(1, 28, 28)
print(Sample12)

e300 biduoouobobooboboog

OO000Jdupyterd 00O OOOSamplel20 000000000 DOCO0OOOOO0ODOOOOODOOOOO
model.predictd model.predictclasses0 0000000000

Samplel2 = Samplel2.reshape(1, 784)

Samplel2f = Samplel2.astype('float32')/255 # normalise it to float between [0, 1]
Result12f = model.predict(Sample12f) #test the 1x784 sample, the result is a 1d matrix
print(Result12f)

Result12 = model.predictclasses(Sample12f) #test the sample, the result is a clasified lable.
print(Result12)

[[2.5672970e-27 1.1168821e-25 1.3736557e-20 6.2964843e-17 7.0107062e-09 6.2905544e-17
1.5294099e-28 7.8019199e-17 3.5748028e-16 1.0000000e+00]]

[9]

goooboooboobobDbooosOUbOOblOoObOOobOOo0obOobObOobDOoOobOoobOooboubOon
oo obooboobooog

obooooobgz28x280 00000000000 bOO00OoOob0oOoOoooDOoboOooonog

c4l 00U ogoooboobooooogn

ooooboooboobopbooeooboobobboobooboobobDboboooboob

Samplel2 = Samplel2.reshape(28, 28) #reshape to 2D array values
Sample1290 = np.rot90(Sample12) #rotate in 90 degree
print(Sample1290)

0ooo0ooooooooooon

Sample12901 = Sample1290.reshape(1, 784)
Sample1290f = Sample12901.astype(‘float32")/255
Result1290f = model.predict(Sample1290f)
print(Result1290f)

Result1290 = model.predictclasses(Sample1290f)
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print(Result1290)

[[2.9022769e-

05 1.2192334e-20 1.7143857

e-07 3.0004558e- 11 2.4583075e-11 6. 2443775e- 01
2.5749558e- 05 3. 7550735e-01 2.0722151e- 08 5.5368415e- 10] ]

[5]

gboooboogosgoboobooobooboooss0booooboobooboobon
gbooobooboobooboobo oboboobooboosbobooboobobooboobooo

gboooboobgoosouuboooooboobooboooobooobooboobo

[[3.3131425e-11 3.0135434e-27 8.7524540e-23 7.1371946e-24 2.4029167e-13 4.2327470e-09
1. 0000000e+00 1.7086377e-18 1.3129146e-18 2.8595145e-22]]

[ 6]
gooobooboobedb0OO0bO0O0obO Dbobouobuoobeboobooboon

googbogzronoonoooboobon

oooobooobo0obobobobDooboob40bbOobbOoOoDbO

[[1.6130849e-06 3.0311636e-
14 2.1490927e-03 2. 7108688e-03 9. 9499077e-01
1.4130991e-04 6.2298268e-06 8.6649310e-09 2.9320630e-12 1.5710594e-07]]

[4]

es5U000000OUonobooODbOOd

OOO0oO0OPythonDOOOOOOOOPNGODOOOOOOODOOOODOOOOODOOOODOOOODO
gbooobgooobooboo

00000000 Google Vision APIO O O Amazon Rekognitiond O O O O O Microsoft Computer Vision
APIDOO0O0O0ODOCO0OODOOO0OOOOOUODOOOO

goooboAwsSOooboOoooobogoesooobooobooboboboobooboobobbooooobooo
gooon

1. Google Vision APIO O O :

2. AWS RekognitionI 00 O :

3. Microsoft Computer Vision [0 O :
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