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ZOWGEETIE, =S = EF ¥ FTF v SNT-RAWEH ZF T ImageNetT — X v b SEIE T 7 A
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HDAREMEOH DZMDOT —Z XA THRTT=DIZH 2 27 v 7T o—RRShE Lz, T—#IiX. AWS Boto3 S3
SDKZMHA LTS3 1 h =3 U T 7 7 A V& likd HPython 227 ) 7 F &M LC7 v Fu— FE&hEL
oo HBLETXANT 7 ANNT v7u—RENbE, A7 V=7 MIULEI4 L Y —RADRX 7T Eh
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HHIRIZRFF T2 X912, 77T 4 7RILMARY o—%FELE Lz, K312, ZORIEAICHRE S NZILM
RYo—&RLET,

KEDAZ U—rvay bk, RUIAENTZT—ZNT Y v RICFEEL, BESINDIAX T —F X TIRHRES
NTW5b Z L& /rJElasticsearch” = U Z /R L CWET, FEEO 7 =V EHEH LT, AT T4 L DLUBKED T
= — A TUETLIEEDT —FEHELET,

X5) StorageGRIDA 7' Y= 7 h®DElasticsearchf 7 v 7 X

K . Discover ® ™

New Save Open Share Inspect

B v n01440764| KQL

®  +Add filter
i
oM
av-pipeline* v 1,804 hits
=) _source
Q search field names
m > tags.Class_ID: n@1440764 bucket: av-pipeline key: n81448764_10829.JPEG accountId: 87997899848446180477 size: 67,829
Filter )
® @ Iiter By type md5: 80bb897e038ca91b968731da5f106418 region: us-east-1 tags.site: remote tags.source: carl _id: av-
<
Selected fields pipeline_n@1440764_10829.JPEG _type: all _index: av-pipeline _score: @
> tags.Class_ID: n@1440764 bucket: av-pipeline key: n81448764_18826.JPEG accountId: 07997899840446180477 size: 13,697
o :
& Auskabisfields md5: 00cBde95c2695b34893e656be1412664 region: us-east-1 tags.site: remote tags.source: carl _id: av-
K'\ Popular pipeline_nB14408764_10026.JPEG _type: all _index: av-pipeline _score: @
D
t _type
‘E‘u ¢ ‘buckat > tags.Class_ID: nB@1446764 bucket: av-pipeline key: n01448764_10042.JPEG accountId: 07997899048446180477 size: 6,350
ucke!
md5: 8e8978defd36899f14c8@bc8d71b9ac1 region: us-east-1 tags.site:! remote tags.source: carl _id: av-
(‘J t _id pipeline_n@1440764_10042.JPEG _type: all _index: av-pipeline _score: @

) t _index
> tags.Class_ID: n@1440764 bucket: av-pipeline key: n081448764_10048.JPEG accountId: 879978990484461808477 size: 146,489

Q? * soam md5: 9bf36a855e6a61cfb5bfa3552d6084d2 region: us-east-1 tags.site: remote tags.source: carl _id: av
t accountld pipeline_n@1448764_10040.JPEG _type: all _index: av-pipeline _score: @
o
%
t key
{g} > tags.Class_ID: n@81440764 bucket: av-pipeline key: n81448764_10827.JPEG accountId: 087997899640446188477 size: 9,673
t mdS md5: fbeff96aa578fddec2dd2f25f84be288 region: us-east-1 tags.site: remote tags.source: carl _id: av-
t region pipeline_n@1440764_10827.JPEG _type: all _index: av-pipeline _score: @
[ > tags.Class_ID: n@1440764 bucket: av-pipeline key: n@1440764_10843.JPEG accountId: 87997899840446180477 size: 68,487
@ tags.Class_ID md5: 1e2d14641e2091e222e80fe4a309a3f5 region: us-east-1 tags.site: remote tags.source: carl _id: av
pipeline_n@1440764_10843.JPEG _type: all _index: av-pipeline _score: @
t tags.site
t tags.source > tags.Class_ID: n814406764 bucket: av-pipeline key: n01448764_10848.JPEG accountId: 87997899048446188477 size: 45,206

md5: 53e6917e83453705d6d5b656337c8b9 region: us-east-1 tags.site: remote tags.source: carl _id: av-

pipeline_n@1440764_10048.JPEG _type: all _index: av-pipeline _score: @
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XI7) StorageGRIDZ 7Y =7 b ¥ 7 ft+ir
K . Discover ® ™

New Save Open Share Inspect

[B) v carland JPEG KQL

®  + Add filter
L}
n
av-pipeline* v 1,350 hits
=
80 _source
QQ search field names
> key: n81448764_10029.JPEG tags.source: carl bucket: av-pipeline accountId: 87997899848446188477 size: 67,029
Filter by type o
o @ . Yy typ md5: 88bb897e838ca91b968731da5f106418 region: us-east-1 tags.Class_ID: n@1440764 tags.site: remote _id: av-
<
Selected fields pipeline_n01440764_10029.JPEG _type: all _index: av-pipeline _score: @
> key: nB1448764_10026.JPEG tags.source: carl bucket: av-pipeline accountId: 87997899848446188477 size: 13,697
@ Available fields 5 i § A 3 N 4
< md5: 88c8de95c2695b34093e656be1412664 region: us-east-1 tags.Class_ID: nB1440764 tags.site: remote _id: av
W Popular pipeline_nB1440764_10026.JPEG _type: all _index: av-pipeline _score: 8
Dl
t _type
".?j ¢ Bk > key: nB1448764_10042.JPEG tags.source: carl bucket: av-pipeline accountId: 879978998408446188477 size: 6,350
ucket
md5: 8e0978defd36899f14ceebced71b9ac1 region: us-east-1 tags.Class_ID: n@1440764 tags.site: remote _id: av-
g t _id pipeline_n@1440764_10042.JPEG _type: all _index: av-pipeline _score: @
('P\ t _indi
? key: nB1448764_10840.JPEG tags.source: carl bucket: av-pipeline accountId: 87997899048446180477 size: 146,489
(:? ¢ e md5: 9bf36a855e6a61cfb5bfa3552d6084d2 region: us-east-1 tags.Class_ID: n01440764 tags.site: remote _id: av-
t accountld pipeline_n@1440764_10048.JPEG _type: all _index: av-pipeline _score: 8
[}
¢
t key
{& > key: n81440764_10827.JPEG tags.source: carl bucket: av-pipeline accountId: 87997899048446180477 size: 9,673
t md5 md5: fbeff96aa578fddec2dd2f25f84be288 region: us-east-1 tags.Class_ID: n@1440764 tags.site: remote _id: av-
t: ragion pipeline_n@1440764_10027.JPEG _type: all _index: av-pipeline _score:
¢ M > key: nB1448764_10043.JPEG tags.source: carl bucket: av-pipeline accountId: 87997899848446188477 size: 68,487
® tags.Class_ID md5: 1e2d14641e2091e222e80fed4a309a3f5 region: us-east-1 tags.Class_ID: n@1440764 tags.site: remote _id: av-
pipeline_nB1440764_10043.JPEG _type: all _index: av-pipeline _score: ©
t tags.site
t tags.source > key: n81448764_10848.JPEG tags.source: carl bucket: av-pipeline accountId: 87997899848446188477 size: 45,206

mdS: 53e6917e834f53705d6d5b656337c8b9 region: us-east-1 tags.Class_ID: n@1440764 tags.site: remote _id: av-
pipeline_nB1440764_10048.JPEG _type: all _index: av-pipeline _score: 8
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[XI8) StorageGRIDT—# LA 7 b D Sparky a 7 O

./run.sh

Starting pyspark container to execute wordcount.py

Searching annotation files for keywords 'pose', 'truncated', and 'difficult'

Started docker container spark-master

ELK query found 530 annotation files for class id n01484850 in bucket av-pipeline
20/06/03 18:25:48 WARN NativeCodeLoader: Unable to load native-hadoop library for your
platform... using builtin-java classes where applicable

Using Spark's default log4j profile: org/apache/spark/log4j-defaults.properties

Setting default log level to "WARN".
To adjust logging level use sc.setLogLevel (newLevel). For SparkR, use setLogLevel (newLevel) .

[Stage O: >(529 + 1) / 530]

[Stage 1: >(529 + 1) / 530]

Saving results
Results saved to bucket av-pipeline as class_id n01484850 posecount.txt
Confirming successful save of results file:
{
"hits": {
"hits": [
{
" score": 11.963264,
" type": "all",
" id": "av-pipeline class id n01484850 posecount.txt",
" source": {
"region": "us-east-1",
"bucket": "av-pipeline",
"key": "class_id n01484850 posecount.txt",
"size": 19996,
"accountId": "07997899040446180477",
"md5": "fbd95fcdb7adc4dedabd43a84bd6edble”
}I
" index": "av-pipeline"
}
]l
"total": {
"relation":
"value": 1

" "

eqr,

}l
"max score": 11.963264
}l
" shards": {
"successful": 1,
"failed": O,
"skipped": O,

"total": 1
}l
"took": 64,
"timed out": false

}

BEAE D HadoopE 5 2 i fl L TV 5 B&KEIE. NetApp Cloud Sync il L T, StorageGRID7> 5 Hadoop4y
W77 ANV AT A (HDFS) 27 7 AXIZL > T/ AR — hENAHNFSHEHFICT — 4 #BEHTE £,
T —Z% v MEAR]

FT—XT7 77 NVMBEORED AT v 7T DLI2E, TET NV ML= T ODIEDT =2y MIT—4
FEINTAHZLTY, Z2ORT YT T, FEDY—2, T, A7 V=7 b, BERARE, EF LM L—=
TOEHZEANSTE LTHRERLDOZ T 7Y L, A RER O L £,
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IOTFT—=ET777 M) TREBRAOYVI 2 b—arEETTH720IC, ImageNetT — 4 & v O & ER
X, EFT NV ML —=2 7 THERAT57DICTFLord BRI SN E L=, KB OPythonA 27 ) 7 M &L
T, Elasticsearchf > 7 v 7 RAZHIOFINETT ~NAHTFENT-T—2#BE L, S3APIZEHLTEDT —#
ERa—AAT 4L "NV F v ra—RKLE LK, BigET /) T— a UIETFCord” 7 A MVITABES L, 7
— Xy MDZ 7 EEAL T V=27 PARTIZT v a— K& E L7, X9 &, TFCordL# =z 7 1) 7
MZX-oTEAESNZT—% &y MIDIZHT DRENLRELKZ =) OFERER L THNET,

M9) F—&ky bETV=T 2T

K - Discover 0 =

New Save Open Share Inspect

[B) v tags.dataset_id ds_123 KQL C Refresh

&  +Add filter
[

av-pipeline* v 1,152 hits
=
8u _source

QU search field names
m 2 tags.dataset_id: ds_123 bucket: av-pipeline key: train-08236-of-81824 accountld: ©7997899048446180477 size: 137,189

Filter by type 0

o ® Ve md5: f@e28d3762dS6cB6dbc3aecfaSebaSa region: us-east-1 _id: av-pipeline_train-88236-of-81624 _type: all _index: av-pipeline _score: @

Selected fields

u > tags.dataset_id: ds_123 bucket: av-pipeline key: train-88447-of-81624 accountId: 87997899048446180477 size: 135,338
mdS: 0a77fc5ce3b240b49024e03cBbeb3a76 region: us-east-1 _id: av-pipeline_train-00447-of-01024 _type: all _index: av-pipeline _score: @
5 Available fields
N Popular > tags.dataset.id: ds_123 bucket: av-pipeline key: train-88377-of-81024 accountId: ©7997899048446186477 size: 102,151
o t key mdS: 181ff3965a6e56aB0f67eeda77dc3e37 region: us-east-1 _id: av-pipeline_train-@8377-of-81024 _type: all _index: av-pipeline _score: @
=
: ’>  tags.dataset.1d: ds_123 bucket: av-pipeline key: train-86287-of-81624 accountId: 87997899048446180477 size: 83,773
g t d md5: 397799dc24172504fca30bca2a6023ca region: us-east-1 _id: av-pipeline_train-@8287-of-81024 _type: all _index: av-pipeline _score: @
GS\\ #
> tags.dataset.id: ds_123 bucket: av-pipeline key: train-08891-of-81624 accountId: 87997899048446180477 size: 148,399
7} e mdS: a996778aeb3eca57fa6a6flebaef12b region: us-east-1 _id: av-pipeline_train-80@91-of-01824 _type: all _index: av-pipeline _score: @

8

tags.dataset_id: ds_123 bucket: av-pipeline key: train-88619-of-81624 accountId: 87997899048446180477 size: 59,483

o mdS: 13580c6¢1e29d46a68fb2e7e351f192 region: us-east-1 _id: av-pipeline_train-88619-of-81024 _type: all _index: av-pipeline _score: ©
t
t > tags.dataset_id: ds_123 bucket: av-pipeline key: train-88539-of-81024 accountId: ©7997899048446186477 size: 231,238
md5: S567afdec28312d626c63b685c2d58¢7e region: us-east-1 _id: av-pipeline_train-0@539-of-81024 _type: all _index: av-pipeline _score: @
¢
=

AR L7 L9512, Zhoo7 e X3 B—0RiE I3EROS T CRETHAREERH Y 5, WTIhol;
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L MBIUSUTT =2 ABICTY — A 7 L7120, BEIUEL TR T+ —v V ADEW ) — T —% %
BELILYTEET, £, 20OV 70 —DEDORRTYH, 77— %Write Once Read Many (WORM)
Ny MIBEITEET, ZOBEICKY, 77— X ITHH~DOERDO T2 DICTAREDEANTREIND . T—
ABHIBRENET, ZiuL, WEBBICAEDANBAREICR D7D TT, StorageGRIDTIE, RLZ Y » KNT
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MEETT, THOEMIZHIGT 72012, NetAppTiE, NA XT3 —< 2 A ML —=V ZIFIZRD2DOD
A7V a—a rERELTVET,

e NetApp ONTAPAIY 77 LY AT —%F 7 F % :

e NVIDIA DGX SuperPOD7 — %7 7 F ¥ & NetApp EF6004—/V' 7 7 v+ =27 L A 3 L TIBM Spectrum
Scale7 7 A WV AT A

EDNRT =<V AA R L=V LA YRERH SN TOW IR RL, T—X A7 V=2 A NTOT—

ZULA TN Ne—=0 77 7 AZ BB S E T, ¥10i%, NetApp Cloud Sync7s £ ™Data Mover,
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HTTP cache

StorageGRID data lake L Naws3s 3
Data center site

4 Cloud Sync
L 0 ; Yy

ONTAP Al EF600 w/ Spectrum Scale
(DGX SuperP0OD)

ZDAVT—H R T T4 PO N == T 72— AR T T 500, T—HFFal—ra AT v 7T
BESNEZT—4 % v NIDDOT —# %Elasticsearch{ > 7 v 7 AICBELE Lz, DT —XZONTAP Al k
L= T TARRIE Y v — RERE L, 0%, 7—% &y MIxfLCTensorFlow h L—=2 27"
I TIMNETEINE LS, KI11E, Vo 7AD R l—=2 Pt AR 2R LT0ET, ENFSEY =
—AEFEHALTChL == T —HERNT LT, T—HBE T o A MOT—% 777 N U H—N

TR LN E, b= T I TRAIZ DA NRT =< AR 2a— LT 7 v A& L, 5—4t&

V=Y —AE L TEET,

X11) EF/NV hL—=2F DB

root@gpull:/# python3 download train.py
Identified 1152 objects in ds_ 123, downloading to NFS mount point /mnt/av-pipeline/ds 123

Executing Tensorflow training job on 4 GPU

== TensorFlow ==

NVIDIA Release 20.01-tfl (build 9338186)
TensorFlow Version 1.15.0

Container image Copyright (c) 2019, NVIDIA CORPORATION. All rights reserved.
Copyright 2017-2019 The TensorFlow Authors. All rights reserved.

Various files include modifications (c) NVIDIA CORPORATION. All rights reserved.
NVIDIA modifications are covered by the license terms that apply to the underlying project or
file.

NOTE: MOFED driver for multi-node communication was not detected.
Multi-node communication performance may be reduced.

Clean Cache !!!
mpirun -allow-run-as-root -np 1 -H localhost:1 bash -c 'sync; echo 1 > /proc/sys/vm/drop caches'

mpirun -allow-run-as-root -np 4 -H localhost:4 -bind-to none -map-by slot -x NCCL DEBUG=INFO -x
LD LIBRARY PATH -x PATH python /netapp/ten
sorflow/benchmarks 190205/scripts/tf cnn benchmarks/tf cnn benchmarks.py --model=resnet50 --
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batch size=256 --device=gpu --force gpu compat ible=True --num intra threads=1 --

num_inter threads=48 --variable update=horovod --batch group size=20 --num batches=500 --
nodistortions - -num_gpus=1 --data_ format=NCHW --use fpl6=True --use tf layers=False --
data name=imagenet --use datasets=True --datasets parallel interlea ve cycle length=10 --
datasets sloppy parallel interleave=False --data dir=/mnt/av-pipeline/ds 123/ --num mounts=1 --
mount_prefix=/mnt/moun t_%d --datasets_prefetch buffer size=2000 --

datasets_use prefetch=True --datasets num private threads=4 --horovod device=gpu > /tmp/202006

05 105318 tensorflow horovod rdma resnet50 gpu 4 256 b500 imagenet nodistort fpl6 rl0 ml nockpt.t
xt 2>&1

Total images/sec = 4272.3825
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