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Hadoop? Spark?
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MapReduce

Hadoop & Spark
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MapReduce

Hadoop & Spark

“In parallel computing, an embarrassingly parallel workload or problem
(also called perfectly parallel or pleasingly parallel) is one where little or
no effort is needed to separate the problem into a number of parallel
tasks.”

Wikipedia

https://en.wikipedia.org/wiki/Embarrassingly_parallel
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Spark MLIib

hide focus hide focus
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What about
TensorFlow?
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TensorFlow Graph

TensorBoard SCALARS IMAGES AUDIO GRAPHS DISTRIBUTIONS HISTOGRAMS EMBEDDINGS TEXT C * @
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Test Data

Training Data Validation Data
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Test Data

Training Data Validation Data
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Validation Data Test Data

Training Data

Model Serving

(Cpu/g pU) y
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Training Data Validation Data Test Data
I"
Model Serving €«--"" 2l request
(cpu/gpu) .



<~ caicloudZ
I

How does TensorFlow work

N C++ Core

compile




How does TensorFlow work
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Preprocess

Hive, Spark, Storm,
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Preprocess
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Preprocess Distributed Storage
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elearn

- TaaS (TensorFlow as a Service)

. FFtA&F 2016 &£ 8 BIE

- 52l Google Cloud g9 CloudML =mE A&

UEATRMETNEEFEE, HENSBRA elearr
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elearn

- TaaS (TensorFlow as a Service)

. FFtA&F 2016 &£ 8 BIE

- 52l Google Cloud g9 CloudML =mE A&

UEATRMETNEEFEE, HENSBRA elearr
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Datastore

- Abstraction of data

- Compatible with many types of distributed storage
- Decoupling computing and storage

- Bring your own storage



Datastore
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Datastore Example

"kind": "datastore",
"metadata”: {

"name”: "demo-nfs-output"
¥,

"SpeC": {
"nfs": { N FS
"server": "l il ki SR,
"path": "/damm =8e 1 "w 0001/output”

{

"kind": “datastore”,
"metadata”: {
"name": "demo-s3"
},
"SpeC" : {
“53" : {

"server": "http://10.0.20 T4 ameh" |

"access_key": "DGKKUVCZiFE. & . oimmms ",

"secret_key": "oPdB3XS3ama s mmiagxzoTt8AQzOrB+fIfDX1t",
"bucket": "tmp"
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import os
os.environ["CUDA DEVICE ORDER"]="PCI_ BUS ID"

os.environ["CUDA_VISIBLE_DEVICES"]="0"
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Processes:

GPU PID /pe  Process name

python

python 11655M1B
python 11587M1B |
python 11587M1B |
python 11587M1B
python 11587M1B |
python 11587M1B |
python 11587M1B |
python 11587M1B

LREGERGLRGERGEGRGEGEGE
ovior oo oo ool
CRGEGCEGEGEGEGEGEGE
N NNNNNNNNI
AN OO OO

B ALECPUE BRI [ ~~

2 BA— 1 GPURtF i~

LERINER, HALEHE

FTEHK




[root@wg-bdi-vision-1 jun.jiang®2]# nvidia-smi
Mon Jun 5 16:12:43 2017

| NVIDIA-SMI 375.66 Driver Version: 375.66 |
| + + +
| GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap]| Memory-Usage | GPU-Util Compute M. |
| @ TITAN X (Pascal) Off | 0000:04:00.0 off | N/A |
| 23% 31C P@  56W / 250W | @MiB / 12189MiB | 0% Default |
| 1 TITAN X (Pascal) Off | 0000:05:00.0 off | N/A |
| 23% 35C PO 59W / 250w | @MiB / 12189MiB | 0% Default | [root@wg-bdi-vision-1 jun.jiang@2]# dt ssh b2ebd5eaaefe
+ + + + Enter container 'b2ebd5eaaefe', using /bin/bash
| 2 TITAN X (Pascal) Off | 0000:06:00.0 off | N/A | root@gpu-pod: /notebooks# nvidia-smi
| 23%  34C PO 57W / 250W | @MiB / 12189MiB | 0% Default | Mon Jun 5 ©8:13:18 2017
| 3 TITAN X (Pascal) Off | 0000:07:00.0 off | N/A | | NVIDIA-SMI 375.66 Driver Version: 375.66 |
| 23% 36C PO 59W / 250W | @MiB / 12189MiB | 0% Default | | + + +
- - - = | GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
| 4 TITAN X (Pascal) Off | 0000:08:00.0 off | N/A | | Fan Temp Perf Pwr:Usage/Cap| Memory-Usage | GPU-Util Compute M. |
+ + + + | @ TITAN X (Pascal) Off | 0000:0D:00.0 Off | N/A |
| 5 TITAN X (Pascal) Off | 0000:0B:00.0 off | N/A | | ©% 36C Po 53W / 250w | @MiB / 12189MiB | 0% Default |
| 23%  35C PO 56W / 250w | @MiB / 12189MiB | 0% Default | + + + +
| 6 TITAN X (Pascal) Off | 0eee:0C:00.0 off | N/A | - +
| 23% 35C PO 57W / 250w | @MiB / 12189MiB | 0% Default | | Processes: GPU Memory |
+ + + + | GPU PID Type Process name Usage |
| 7 TITAN X (Pascal) 0ff | 0000:0D:00.0 off | N/A | | |
| 23% 36C Po 57W / 250W | @MiB / 12189MiB | 0% Default | | No running processes found |
| 8 TITAN X (Pascal)  Off | @000:0E:00.0  Off | N/A | - -
| 23% 39C P@  57W / 250W | @MiB / 12189MiB | 0% Default |
| 9 TITAN X (Pascal) Off | 0000:0F:00.0 off | N/A |
| 23% 37C P®@  57W / 250W | @MiB / 12189MiB | 0% Default |

Processes: GPU Memory

GPU PID Type Process name Usage

No running processes found
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GPU with Docker

GPU ATF{EHBHR

https:.//www.tensorflow.org/tutorials/using_gpu

GPU Docker images

https://hub.docker.com/r/nvidia/cuda/

nvidia-docker f~=WAJ0N
CUDA_SO, NVIDIA_SO, DEVICES, ...


https://www.tensorflow.org/tutorials/using_gpu
https://hub.docker.com/r/nvidia/cuda/
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GPU with Kubernetes

--feature-gates="Accelerators=true”

spec:
containers:

name: gpu-container-1

resources:
limits:
alpha.kubernetes.io/nvidia-gpu: 2 # reguesting 2 GPUs

Kubernetes 2 218 GPU %&4F, B container

zarpex, eledrn sE=73Tw
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TensorFlow B9 E—™ &
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- paper FIEE| & AR model, 1AZT

1.7 billion parameters, utilizing 81 machines, delivering a 12x speedup.

- BERVIRR:

FEREGIRA, BEXNEENZRFS model ZFRAMZE, MHEAXF mobile
BIPARMIRR SN AE, BRZHR.

https://research.google.com/pubs/pub40565.html



T2

with tf.device("/cpu:0"):
W = tf.Variable(...)
b tf.Variable(...)
with tf.device("/gpu:0"):
output = tf.matmul(input, W) + b
loss = f(output)

/job:worker/task:0/

cpu: gpu:0

» ‘l
.

TensorFlow Ecosystem: Integrating TensorFlow with Your Infrastructure — Derek Murray, Jonathan Hseu



with tf.device("/cpu:0"):

W = tf.Variable(...)

b = tf.Variable(...)
with tf.device("/gpu:0"):

output = tf.matmul(input, W) + b
loss = f(output)

/job:worker/task:0/

Cpu:@ gpu:0

&

L

/job:worker/task:0/

Distributed TensorFlow

with tf.device("/job:ps/task:0/cpu:o"):
W = tf.Variable(...)

b = tf.Variable(...)

with tf.device("/job:worker/task:0/gpuzo"):
output = tf.matmul(input, W) + b

loss = f(output)

b:ps/task:0/

/jo
: 0 " gpu: o

.

cp

U

TensorFlow Ecosystem: Integrating TensorFlow with Your Infrastructure — Derek Murray, Jonathan Hseu
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Between-graph replication

with tf.device('"/job:ps/task:0/cpu:0"): with tf.device("/job:ps/task:0/cpu:0"):

W = tf.Variable(...) W = tf.Variable(...)

b = tf.Variable(...) b = tf.Variable(...)

with tf.device("/job:worker/task:0/gpu:0"): with tf.device("/job:worker/task:1/gpu:0"):
output = tf.matmul(input, W) + b output = tf.matmul(input, W) + b
loss = f(output) loss = f(output)

/job:worker/task:0/ /job:ps/task:0/ /job:worker/task:1/

A — S - Ul

gpu:o gpu: o \ cpu:9

-
-~

TensorFlow Ecosystem: Integrating TensorFlow with Your Infrastructure — Derek Murray, Jonathan Hseu
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= lea rn Clusters Datastores Search

Cluster List -

NAME MASTER PARAMETER SERVER WORKER INPUT QUTPUT

showl app:demeo standard lofl standard 100f10 standard demo-nfs-output | ACTION~ j‘» +
GEEEEE 0

wooparadog-cluster app:demo standard lofl standard 3of3 standard wooparadog (N:nou.) +




New Cluster <~ caicloud f:-_f

NAMEo XA = IMAGE e {789 Docker image

my-demo| docker.elenet.me/jun.jiang02/tf-demo:20170602_182807-gpL

INPUT input iI& Datastore BI8=, OUTPU output i# Datastore ==,
oJLAAIE, RO R EScAyIREREL IR,

demo-output

Input will hbe mounted at /elearn/input Output will hbe mounted at /elearn/output

comnvo (@) BRI SELEEN
python -m trainer.task --train_data_paths /demo/data/train.tfr.gz --eval_data_paths /demo/data/eval.tfr.gz --output_path /elearn/out

When running the image, this command will be appended after "bash -¢"

v @) mEsE

PYTHONPATH=/demo

Multiple envs are divided by "|" e.g. PYTHONPATH=/demo | DATA_DIR=/elearn/output
MASTER PARAMETER SERVER WORKER

Middle + 1 GPU Middle + 1 GPU Middle + 1 GPU

1

ANERIE parameter server & worker B9E =
&#higA 0, ME “BHR" .

CANCEL CREATE CLUSTER




TensorFlow (GPU/CPU) cluster benchmar
Total: 3 GPUs
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INFO:tensorflow:global_step/sec: 5.3238
INFO:tensorflow:global_step/sec: 5.3238
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Framework GitHub Star Count

TensorFlow ——

7 TensorFlow = B¥]i&

GNER1L elearn X1FHEE deep learning 128, KBS 7,
REF driver Firl AT, BRBASEXFEH,

2013 2014 2015 2016
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RE & 1% Kubernetes B45 B IHEEM 4R HEBE D

Deployment, Job, StatefulSet, ConfigMap, Nginx Ingress, ...

gNER1L elearn &TFHETE Cloud, X85 7T, REE interface 1218,
SRIEE driver FIRILA T, {BEE 5% Kubernetes 2R B Y= N,
Fff A elearn cloud interfaces BYi%iTEE@INEER .

¥




1E Kubernetes Zpl OS
PRE /BIEEERLA Job o\ T &

LE 40| ZR 52 RS R post run, {RfZ modelVersion, XLE{FEEZE Kubernetes Job,

N— ) —

ENTE elearn server £i1B17,
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I'm ;I3% / ohmystack
@E T A

WEFNE (REEEE)

dt (docker-tool) | | | i |
e R IEE: dt ssh

gotool

E18 Golang FF & ¥ 15 GOPATH AYFl 23



https://github.com/ohmystack
http://weibo.com/jiangjun1990
http://ohmystack.com/
https://github.com/ohmystack/docker-tool
https://github.com/ohmystack/gotool



