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2 "cluster": {

3 "ps": ["ps-408715a125-0:2222", "ps-408715a125-1:2222"1,
4 "worker": ["worker-408715a125-0:2222", "worker-408715a125-1:2222"],
5 "master": ["master-408715a125-0:2222"]

6

7 "task": {

8 "index": 0,

9 "type": "master",

10 .

n o},

12

13}
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tf_conf = json.loads(os.environ.get("TF_CONFIG", "{}"))

# TF_CONFIG "5V S R/ K DIBEHREZIMY B L THESD

server = tf.train.Server(
tf_conf.get("cluster", None), job_name=tf_conf["task"]["type"],
task_index=tf_conf["task"]["index"]

)
# TF_CONFIG "5 BH D D% E A Master. Worker, PS D ENNFERTHIKRIHE 3
if tf_conf["task"]["type"] == "ps":
server.join() # Parameter Server FZ DMNE % 3§ 3 /(¥
else:

# Master &EWorker M LIE % £17 ¢ %

14



=L AL APIs (1/2)

BATEXYBIEETEDD, BLNILAPI 2ED T & THEUIBRS % ZH
HELSBYSAEE TR > TCHELADHEHEANEET S

Estimator

» DEFEBOMEEIREERELTWVDS
» Horovod & DB+ ATRE

Keras

» Keras BRICOEEE OBEEE L LD T Horovod % {#F 5

15



=L AL APIs (2/2)

tf.keras

TensorFlow IZHFE L TIHRBHREEAB NS N7 Keras
FEREEEHEE T multi-node DOEEZ ITIEXT I L TLARL
» https://github.com/tensorflow/tensorflow/issues/23664
» tfkeras DET )L % Estimator ICEM T 2HENH 2D THRRIF TN Z2FEHAT 2
A RN
Horovod & ¥ siEfFFARTEEIC
» https://github.com/uber/horovod/pull/513

SSFSEMIC1E Estimator & VW tfkeras BN EFRICAR B EREMLE H B

v

v

v

v


https://github.com/tensorflow/tensorflow/issues/23664
https://github.com/uber/horovod/pull/513

Estimator + 7 — 4% {5l

O 00 N O P WwW N

» Estimator I DistributeStrategy % &4
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distribution = tf.contrib.distribute.MirroredStrategy(num_gpus=2)

run_config = tf.estimator.RunConfig(distribute=distribution)

clf = tf.estimator.DNNClassifier(
feature_columns=[tf.feature_column.numeric_column("x", shape=[4]),
hidden_units=[10, 20, 10], n_classes=3,
model_dir="/tmp/iris_model",
config=run_config

)

clf.train(...)
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tf.contrib.distribute.CollectiveAllReduceStrategy

» multi-node T multi-GPUs MERETE S All Reduce

tf.contrib.distribute.ParameterServerStrategy
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» tfestimatortrain_and_evaluate Z{# > & parameter server AN TEE N ES

1 run_config = tf.estimator.RunConfig(distribute=distribution)

2 clf = tf.estimator.DNNClassifier(

3 feature_columns=[tf.feature_column.numeric_column("x", shape=[4]),
4 hidden_units=[10, 20, 10], n_classes=3,

5 model_dir="/tmp/iris_model",

6 config=run_config

7

8

9

)

tf.estimator.train_and_evaluate(clf, ...)
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import tensorflow as tf
import horovod.tensorflow as hvd

hvd.init()
#1 70FRIC 1GPUEZEIY B TTHIRFEAAWVWEDICLTSHL

config = tf.ConfigProto()
config.gpu_options.visible_device_list = str(hvd.local_rank())

# Optimizer X HMF BB DY 2 AT wrap ¢ 3
optimizer = hvd.DistributedOptimizer(optimizer)
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TensorFlow & Horovod TF—# ifi%l + All Reduce (2/2)

# #HEI1E % master (rank 0) »S5fhd 7O+ RIC broadcast 3 % hook
hooks = [hvd.BroadcastGlobalVariablesHook(0)]

w N

4 # ETIDOREFIIE master AP hIER VL
5 model_dir = "/your/model/dir" if hvd.rank() == 0 else None

» & &I Estimator A tftrain.MonitoredTrainingSession Z{# > T
WOEBYI—REEFERW
» £179 % & XL mpirun TET
» Epoch #l, 2BXRLEAZOCRAKICSCTHAET DI NN
> Epoch B 7O RABIC KRG, FERIILHIEZHE
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Keras & Horovod T —# 51 + All Reduce (2/2)

import horovod.keras as hvd
import keras
import tensorflow as tf

hvd.init()

#1 7O0EZRIC 1G6GPU ZEY ST CHTIREARWEIICL TS
config = tf.ConfigProto()
config.gpu_options.visible_device_list = str(hvd.local_rank())
K.set_session(tf.Session(config=config))
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Keras & Horovod T —# %51 + All Reduce (1/2)

# ¥ HA{E % master A SMd F O+ X IC broadcast ¥ % callback
callbacks = [hvd.callbacks.BroadcastGlobalVariablesCallback(0)]

# master ICZ T ETIREFED callback % &0
if hvd.rank() == 0:
callbacks.append(
keras.callbacks.ModelCheckpoint('./checkpoint-{epoch}.h5")

0 N O U1 BwWw N

)

» HEIE Keras TOWDHBY DO— K%EZEWT mpirun TET
» Epoch 8, 2BXALEA 7O ARICKH L THRETZ Z &A% W
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f#2: TensorFlow Eager Mode + Horovod

» DWW eager mode ADXIR PR BAY—2 I
» https://github.com/uber/horovod/pull/670
» TensorFlow v2.0 &I eager mode A7 7 # )L MR D TEERHEREIC
RBEMNE?

25


https://github.com/uber/horovod/pull/670

BEHYIC

» SIEB &£ D EPRFEBAYNED > TWERFRDTHENEBAH D
» Reedbush LT %745 MPI A RIIRICAE>TWBDT
BT 5 < Horovod B8P Y 9 Ly
» EFIVAAREEE ST & AN BIHBEIF TensorFlow EREDREEE A
EFLFEIHENH D

26



	データ並列
	Parameter Server
	All Reduce

	モデル並列
	TensorFlowでの実装
	TensorFlowの標準機能
	Horovod


