Byzer-lang_Cifar10#8E&E R EF S 5l

XR=ZENED,

L pipKHiE

HEECifarl0 B A #IEE

S IXTE 7 T I

fEATenforflow#1T 2 TR B2k
RHRER L IUDFR 3L, MBERSR FATEHRL, A, APIZT=R

b S A

T & pipfkifiE

BT RBI TRATRATIE (ERXFaiohttpfIhk473.7.4) , FABTFEZET Byzer Driver
F1 Ray %%

Apache

pyarrow==4.0.1

ray[default]==1.8.0

aiohttp==3.7.4

pandas>=1.0.5; python_version < '3.7'
pandas>=1.2.0; python_version >= '3.7'
requests

matplotlib~=3.3.4

uuid~=1.30

pyjava
opencv-python
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AIfERAIN T RE:

Apache

conda create ——name rayl.8.0 python=3.6.13

conda activate rayl.8.0

o 0~ W N BH

pip install pyarrow==4.0.1 "ray[default]==1.9.0" aiohttp==3.7.4 "pandas>=1.0.
5" requests "matplotlib~=3.3.4" "uuid~=1.30" pyjava opencv-python



HE&ECifarl0 B R RS

SEREIASER T misql-shellii. SNRIREE S EBER Byzer Notebook LA Byzer-engine, #B
AFEBIN T AR RE G

C#

1 !plugin app remove '"mlsql-shell-3.0";
2 !plugin app add - "mlsql-shell-3.0";

ERE T LEESGE, HINMEEMRINE Lsh HiTshelldr<L T,

CSS

1 Ish wget "https://github.com/allwefantasy/spark-deep-learning-toy/releases/dow
nload/v0.01/cifar.tgz";

BT LENESTHFERG, BEHITHRE, ARENEIZRIIN5IENEMEL:

Groovy

1 I!sh mkdir -p /tmp/cifarl® /tmp/cifarlOraw;
2 I!sh tar -xf "cifar.tgz" "-C" "/tmp/cifarlOraw";
3  lcopyFromLocal /tmp/cifarlOraw /tmp/cifarlo;

LERY, NRIRERMN T <L RZ A LIEREIBIESE:

Ruby

1 !hdfs -1s /tmp/;
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Ruby

1 Tload binaryFile. /tmp/cifarl®/cifar/train/*.png" as cifarlo;

MRHRITIEFRRIUNTRE, FHEOT:

C#

1 Packet for query 1is too large (22712770 > 4194304). You can change this value

on the server by setting the max_allowed_packet' variable.

EARININT MySQL S (AT LATE MySQL 88 L1THRENSECE)

C#

1 [mysqld]
2 max_allowed_packet=200M

ZREIERINHEHR— M LRENIRIE, RBERNEEGHTE, FRUKNEEMKETHITE, A
[ETEREFEISERE

Ruby

1 run cifarl@ as TableRepartition. °~ where partitionNum="4" as newCifarlo;

2 save overwrite newCifarl® as delta. data.raw_cifarl®  where mergeSchema="true"

b

WMEAUEME FEIERENSE, ARSI TRREE:


http://download.mlsql.tech/docs/Byzer-python%E5%85%A5%E9%97%A8%E6%8C%87%E5%8D%97.pdf

SQL

1 load delta. data.raw_cifarl® as raw_cifarl@_table;

2 select count(*) from raw_cifarlo_table as output;

SITERNIZE R 5 R,

WE, BAHBIEERFZLN28* 289K/, XAEHETATR] LAF Fopen-cvk5emk |

Python
1 #%python
2 #%input=raw_cifarlO_table
3 #%output=cifarlO_resize
4 #%cache=true
5 #%schema=st(field(content,binary), field(path,string))
6 #%dataMode=data
7 #%env=source /opt/miniconda3/bin/activate rayl.8.0
8
9
10 from pyjava.api.mlsql import RayContext
11
12 ray_context = RayContext.connect(globals(),"127.0.0.1:10001")
13
14 def resize_image(row):
15 import io,cv2,numpy as np
16 new_row = {}
17 image_bin = row['"content"]
18 oriimg = cv2.imdecode(np.frombuffer(io.BytesIO(image_bin).getbuffer(),np.u
int8),1)
19 newimage = cv2.resize(oriimg, (28,28))
20 is_success, buffer = cv2.imencode(".png", newimage)
21 jo_buf = jo.BytesIO(buffer)
22 new_row['"content"]=io_buf.getvalue()
23 new_row["path"]= row["path']
24 return new_row
25

26 ray_context.foreach(resize_image)



FERRE, FHilEE— P AMRay&ERE (127.0.0.1:10001) HEWH{RRayERLET opencv-
python . #&&, HITENX T —"resize_imageFi%, ZAEIWEFICREE, MMERIUSER
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ME, BIMSRNT—KR cifarlo_resiz MEFOHNRFINSIERES:

Apache

1

save overwrite cifarlO_resize as delta. data.cifarlOx28x28";

AT HERREBAERE T, HITEX THBIUDF arrayLasti#k:

Python
1 register ScriptUDF.  as arraylLast where
2 lang="scala"
3 and code='"''def apply(a:Seq[String])={
4 a.last
5 't
6 and udfType="udf";

AT MBERHREEXHR, &E, BHETHFIXFERNBRXHREEIXHRREE,

C#

~N~ oo 0~ WN K

select arraylLast(split(path,"/")) as fileName,content
from cifarlO_resize

as final_dataset;

save overwrite final_dataset as image. /tmp/size-28x28"
where imageColumn="content"

and fileName="f1ileName'";

{8 Tensorlfow #1771



L\, FNHERFKERZER 28" 28098&. I1E, HANNBMAXLEES, HABREF, P
BAIHEMBENERERFIBTFELE, HEREREER.

Haskell

1

2

3 load image. /tmp/size-28x28/*.png’ where implClass="1image" as cifarlo;

4 save overwrite cifarl@ as delta. dataset.cifarl®' where fileNum="4" and overwr

iteSchema="true'";

MHEERETER:

SQL

1 Tload delta. dataset.cifarlo™ as tmp_cifarlo;
2 select image.origin as path,image.data as content from tmp_cifarl® as cifarlo;

1 load delta. dataset.cifarl@®" as tmp_cifarlo;
2 select image.origin as path,image.data as content from tmp_cifarl® as cifarl0;

Kolo-lang

path content

file:/tmp/size-28x28/19433_cat.png No Suitable View....
file:/tmp/size-28x28/29920_bird.png No Suitable View....
file:/tmp/size-28x28/5265_dog.png No Suitable View....
file:/tmp/size-28x28/35904_frog.png No Suitable View....
file:/tmp/size-28x28/42369_truck.png No Suitable View....
file:/tmp/size-28x28/22171_cat.png No Suitable View....
file:/tmp/size-28x28/13936_bird.png No Suitable View....

EIER, RINEMNBZFHESE, FEEBDEREANT:



C#

-- extract catagory from path
select split(arrayLast(split(path,"/")),"_")[1] as labelName,content
from cifarle

as tmp_cifarlo;

-- mapping catagory to index (0-9)

~N~ o 0 WN K

train tmp_cifarl® as StringIndex. /tmp/labelToIndex  where {inputCol="TlabelNam
e

and outputCol="1label"

9 as final_cifarlo;

M7E, BILAFIEBTensorflowE#HTHHRIINET :

Python
1 #%python
2 #¥input=final_cifarlo
3 #%output=cifarlO_model
4  #%¥cache=true
5 #%schema=file
6 %dataMode=model
7 #%env=source /opt/miniconda3/bin/activate rayl.8.0
8
9 from functools +import reduce
10 “import os
11 -Amport ray
12  dmport numpy as np
13 from tensorflow.keras import models, layers
14 from tensorflow.keras import utils as np_utils
15 from pyjava.api.mlsql import RayContext
16 from pyjava.storage import streaming_tar
17
18
19 ray_context = RayContext.connect(globals(),"127.0.0.1:10001")
20 data_servers = ray_context.data_servers()
21 replica_num = len(data_servers)
22 print(f"total workers {replica_num}'")
23 def data_partition_creater(data_server):
24 temp_data = [item for item in RayContext.collect_from([data_server])]
25
26 train_images = np.array([np.array(list(item["content"])) for item in temp_

datal)
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train_labels

np_utils.to_categorical(np.array([item["label"] for dtem 1in

temp_datal))
train_images = train_images.reshape((len(temp_data),28%28%3))

return train_images,train_labels

def create_tf_model():

network = models.Sequential()

network.add(layers.Dense(512,activation="relu",input_shape=(28*28%3,)))

network.add (layers.Dense(10,activation="softmax"))

network.compile(optimizer="sgd",loss="categorical_crossentropy" ,metrics=[

"accuracy"])

return network

@ray.remote

class Network(object):

def

__init__(self,data_server):

self.model = create_tf_model()

# you can also save the data to local disk if the data is
# not fit in memory

self.train_images,self.train_labels = data_partition_creater(data_serv

er)
def train(self):
history = self.model.fit(self.train_images,self.train_labels,batch_siz
e=128)
return history.history
def get_weights(self):
return self.model.get_weights()
def set_weights(self, weights):
# Note that for simplicity this does not handle the optimizer state.
self.model.set_weights(weights)
def get_final_model(self):
model_path = os.path.join("/","tmp","minist_model")
self.model.save(model_path)
model_binary = [item for item in streaming_tar.build_rows_from_file(mo
del_path)]
return model_binary
def shutdown(self):
ray.actor.exit_actor ()
workers = [Network.remote(data_server) for data_server in data_servers]

ray.get([worker.train.remote() for worker 1in workers])

_weights

= ray.get([worker.get_weights.remote() for worker in workers])



bY
70 def epoch_train(weights):

71 sum_weights = reduce(lambda a,b: [(al + bl) for al,bl in zip(a,b)],weight
s)

72 averaged_weights = [layer/replica_num for layer in sum_weights]

73 ray.get([worker.set_weights.remote(averaged_weights) for worker in worker
s])

74 ray.get([worker.train.remote() for worker in workers])

75 return ray.get([worker.get_weights.remote() for worker in workers])

76

77 for epoch in range(6):

78 _weights = epoch_train(_weights)

79

80 model_binary = ray.get(workers[0].get_final_model.remote())
81 [worker.shutdown.remote() for worker 1in workers]

82 ray_context.build_result(model_binary)

BRFRIMRERayEBEERET tensorflow .

BAVFAEHEE T _LEAYPythonftid, Bk,

Makefile

1 data_servers = ray_context.data_servers()

B EEXEAE, HITATUEE—MUESENYIASIA. tbmERNIF6FE, BOMIA,
R — M UESER DN T 7, S—H#H7LGES FTEAERIRE:

CSS

1 RayContext.collect_from([data_server])

HAIE X T data_partition_createriR ¥, ZEKEFSRIREVEIET] R BVEHE LU # 1k /9tensorflowsE
INRIRET. create_tf_model ERENEEIE—MREMLE, M1EZTE class Network PR {ER,
Network@remoteZf, XEKEMIISERRFHIZPILIDIAK,



JavaScript

1 workers = [Network.remote(data_server) for data_server in data_servers]

2 ray.get([worker.train.remote() for worker in workers])

FERTREBFNE—TT, HIIFET I MNetworksEfl, XA networkSEfl& b FRayEEHIAR
EIPython#izd, BIESESLAIE, FHATERLEFINtrainAE#1T)II4. @idray.get KHITHEF, X
BEIMEETE—RBSEH

JavaScript

1 _weights = ray.get([worker.get_weights.remote() for worker in workers])

TR XMASEHIIF, FAT—RHNEESH, XEARELESITFESHBRayEM T —1
Parameter Server, XYRZEVCEBTE epoch_train BREE, &E, FITEGERLZHSBIRIREILSS]

%,

PythonfREBHITTRR G, RIS HFEIRUBREMNAETSGHAR:

78 _weights = epoch_train(_weights)

79

80 model_binary = ray.get(workers[0].get_final_model.remote())
81 [worker.shutdown.remote() for worker in workers]

82 ray_context.build_result(model_binary)

CVE

files

keras_metadata.pb

saved_model.pb
variables/variables.data-00000-0f-00001

variables/variables.index

0E, BIERERERSIEREE:

JavaScript

1 save overwrite cifarl@_model as delta. ai_model.cifar_model ;
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BITET BRI HUDFREIRE N 2 R EE,
BT, MHEEE:

SQL

1 Tload delta. ai_model.cifar_model  as cifar_model;

#E, FASREDEMAUDFREL:



Python

1 !python conf "rayAddress=127.0.0.1:10001";

2 lIpython conf "schema=file";

3 !python env "PYTHON_ENV=source /opt/miniconda3/bin/activate rayl.8.0";
4 !python conf "dataMode=model";

5 Ipython conf "runIn=driver";

6

7 register Ray. cifar_model’ as model_predict where

8 maxConcurrency="2"

9 and debugMode="true"

10 and registerCode="""

11

12 “mport ray

13 “dmport numpy as np

14 from pyjava.api.mlsql import RayContext

15 from pyjava.udf import UDFMaster,UDFWorker ,UDFBuilder,UDFBuildInFunc
16

17 ray_context = RayContext.connect(globals(), context.conf["rayAddress"])
18

19 def predict_func(model,v):

20 train_images = np.array([v])

21 train_images = train_images.reshape((1,28%28%3))

22 predictions = model.predict(train_images)

23 return {"value":[[float(np.argmax(item)) for item in predictions]]}
24

25 UDFBuilder.build(ray_context,UDFBuildInFunc.init_tf,predict_func)

26

27 '''" and

28 predictCode="""

29

30 import ray

31 from pyjava.api.mlsqgl import RayContext

32 from pyjava.udf import UDFMaster,UDFWorker ,UDFBuilder,UDFBuildInFunc
33

34 ray_context = RayContext.connect(globals(), context.conf["rayAddress"])
35 UDFBuilder.apply(ray_context)

36

37 '

38

registerCode #73, 7B EIHANRBIRE— TN RERENA], ZRBRRAAILTERNSTEK, —
MRER, —IEHIE. AFERNMERELESHNNEE, $RAWEpredictCodelllT2 21
WRAH, ERIZEMETLAT L



HPEFEIENZE,
Python

1 maxConcurrency="2"

ESRECE TIERALE. ITIEEMEER, HEAPIRSEHRRERE. IREBRETETR, B
FRLUEMZ XT3 TR RIS ENH X8,

MAERNVERN T —MREO model_predict * IR LAXSE /#1772 EF0N T o

AIZEEIEMNFZEbinary B U AR S HFHA, FRURNFTEE—TRBTHXTEF, P
AR LI — A byteArrayToUnsignedIntArray K%K,

Python
1 register ScriptUDF. ~ as byteArrayToUnsignedIntArray
2 where lang='"scala"
3 and code=""''def apply(a:Array[Byte])={
4 a.map(_ & OxFF).map(_.toDouble).toArray
5 }'"!
6 and udfType="udf";

WMIE, AJLAEFN Y

SQL

1 select model_predict(array(byteArrayToUnsignedIntArray(content))) from final_c
ifarl® limit 10 as output;

RIBEERINT



[ g N O e I
1 select model_predict(array(byteArrayToUnsignedIntArray(content))) from final_cifarl@ limit 10 as output;

Kolo-lang

model_predict(array(UDF(content)))
[[511
[[51]

[[s11

B EEXANRG, @i EEByzer-lang, HIMXFE D EMpythonfCis, AR NE ZEY
HIEME, L2, TRE, 2/BRE, BEREBESFENAIRpipeline, SQLFMPythonZ [B)Fc441
%, #FBEFXILSQLEZEPYthon#ELM T 5N, X EENEBIEFEERAH,



