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Jeff Dean at Al Frontiers: Trends and Developments in Deep Learning Research
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Expectation
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Building infrastructure

The Surprising Truth About What it Takes to Build a Machine L earning Product

Reality B Optimizing ML algorithm
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Batch

Refresh

=]

HDFS User

dustinhyun

Cuve Ticket

YOUR_CUVE_TICKET

HDFS Save Path
Juser/dustinhyun/mnist-201909191443

Configuration

1-9

2 "END": "201211292000",
3 "START": "201211291900"
4 }

[C] Overwrite Existing HDFS Directory

v SQL

SELECT raw, label, "type’

FROM korea_ai_public_dataset.mnist
where

cuve_start_time="${START}"' and
cuve_end_time="${END}’

VIS WN e

2019.9.19. 2% 2:43:00 v View HDFS 1m 13s

=]

> Configuration

v Success!

19. 9 - 114
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i AiFeatures

Sort by

Feature order v [ Reverse order  Feature search (regex enabled)

Features: int(s) float(2) string(5)

titanic-test.csv titanic-train.csv

v

and [Jpercentages
Binning | X-Axis Binning | Y-Axis Color By Label By

Scatter | X-Axis Scatter | Y-Axis

(none) - (none) v Parch v Name v (default) v (default) -

JupyterLab

C ©® %9 28 | cc3c8x2930.nfra.io

File Edit View Run Kernel Tabs Settings Help

+ * Cc % SampleMNIST.ipynb X [A MyLab.ipynb X

@ SE o+ DO M » m C Markdownv
Name - Last Modified

%
™ MyLab.ipynb 4 days ago

Python3 O

AiFeatures - Lab

(W] Sample.ipynb a month ago
® ("] SampleMNIST.i... 20 days ago ) _ N .
AiFeaturei|A AMe45t G|0|E{S C}E ZH|7} 0|0| £[0f YU&LICH of2| PySpark DataFrame 24| 2 GIO|E|S X|F CIREA2.
@ aifutil.py a month ago

UE LER| MEH2 2H0| CH2EALE 3iX 21 U= JupyterLaboilM 2E2 HOi gite 2 XH12| ME 20 Y2 ESHAIH &
Lich.

: from pyspark import SparkContext
from pyspark import SparkFiles
from pyspark.sql import Row
from pyspark.sql import SQLContext

sc = SparkContext()
sqlContext = SQLContext(sc)
sqlContext.read.csv('"')
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# AiFeatures Batch
~ !
-~ ”~ Refresh
\
-
‘ms‘f&
= MNIST refining b m

HDFS User

dustinhyun

Queue

play

. ‘.)
- - ' ’
w'ha °b’ i Configuration
1~
2 "HDFS_INPUT_DIR": "/user/davas/tutorial/mnist_data/",
3 "C3_USER": "davas",
& "HDFS_OUTPUT_DIR": "“/user/davas/tutorial/mnist_data_refined/"
J P V i
v Python Packages

—

. N N \ [ + Di Stt’ib“t&d NLP requests
i red RN

v 52‘;5303& 1%

- Download Full Package List
( /(/\ v Python Script

| pyspark import SparkContext

1
2
3 | pyspark import SparkFiles

@ 4 | pyspark.sql import Row
) . l oy gy -~ Z | pyspark.sql import SQLContext

7
8
9

| pyspark.sql.types import StructField, StructType, StringType,

™ Authenticetion HDFS g promrcomtentO s

™ Asthorization 12-ma - StructTpect
Er Co:toJ oque
M F'llte.r'ms | °
B/ S owr¢e
f T&\r gct HDFS

‘\t 4——\—_jj (Eo“t“re & Vic tjohm/'nes)

Nectors

Download Full Script

= 2019.9.19. 2% 2:44:18 v View HDFS 47




3.2 Problem#1

o Facets2 H|O|EE =2

Solution

- Glo|E{=
o Co|Efo] ZK|=Ql

=TT

o A=

0|2

E 0l X1

o 100FAH O|Ate| HJO|E{= A L RIL|C
A2t o= A2 QIAIO|EES ¥ flet
M2 U 4 QUCHH B E 2 ACE
o)
HA O
MZ2 DjA2Ie BE ClO[EIS &8
g A OO|H S22 895 XIS ol &2

o Facets A

> 2
>
2

2
»
®
k
2

DEVIEW
2019

Al FEATURE

Batch

i AiFeatures

Sort by
Feature order v E] Reverse order Feature search (regex enabled)
Features: int(s) float(2) string(5)

titanic-test.csv titanic-train.csv

i AiFeatures

v

and [Jpercentages

Binning | Y-Axis
(none) -

Color By
Parch v

Label By
Name v

Scatter | X-Axis
(default) v

Scatter | Y-Axis
(default) -

Binning | X-Axis

(none) v

Legend

Colors
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u def _estimate_lines(hdfsPath, user): 2

o HDFS Of2lo|2} &47] I,_iOﬂE HTE SE U 2QS it of ressin 3 et it cantnts, <his tootes e L s

)K in bytes from the first 10000 lines and estimates line count.
SHH 2l o o ol HO L
o OFEH 2111, M= = FlIoH TN|E CHA| 8= A2 'gH]

client_hdfs = InsecureClient('http://c3.httpfs.navercorp.com:14000', user=user)

|
S O I u tl O n fileSize = client_hdfs.content(hdfsPath)['length']

. . cnt = -1 # Skip first line(column description)
. ]Il.OIO olkHd |- O-l*—l X—|X-”El_‘_1| -='O:”A |.J_, size = 0
\ — =271 — 1 / maxCnt = 10000
O 7 x E |__—| (@) — xl_*.l with client_hdfs.read(hdfsPath, encoding='utf-8', delimiter='\n') as reader:
</ I:IA E | I rea CSV S IprOWS for line in reader:
cnt += 1
size += len(line)
(time unit is a second) if ent > maxCnt:
break
return cnt
Actual Sampling Estimated Elapsed
64429 10000 63166 0.29 avgLineSize = size * 1.0 / cnt
1502935 10000 1512810 0.46

estimatedLineCount = int(fileSize / avglLineSize)

\\\\\\\\\\ return estimatedLineCount

With this, | could reduce sampling time to a half. Here's test result. N

ratio = samp™sNum * 1.0 / _estimate_lines(filepath, user)

Sampling
client_hdfs = Insecurw(lient('http://c3.httpfs.navercorp.com:14000', user=user)
FileSize LineCount LineRead Sampling one-time-sampling with client_hdfs.read(fildpgth, encoding="utf-8') as f:
178.5M 1502935 5.376 5.505 5.6 random.seed(a=2019) # Rep™sgucible sampling.
994M 8350001 28.885 30.610 31.6 data = pd.read_csv(f, sep=sep;*skiprows=lambda x: x > @ and random.random() > ratio)

5.206 41750001 - - 162.42 return data




+° DEVIEW
o’ 2019
o

3.3 Tip#1 :

Al FEATURE

o FIO|E L E20f|M PySparkS AalistH cluster modeZ =X| t&LICt Client mode QJL|CH.

o Spark E2I0|HE reduce == LEFO| U= A2 EH QUARAC H|O|E7F 2O|THA B
- Ol A ArEot= PySpark= &S HIO|E 0] Chofl ~&okl, SiH|0|E= Batch ?|5= &0l

L[
N
AL
1T
[
-I'L

o5t = X|&5H1] I5LICTH
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122 § F53h= o|YL|Ch 21X Of2ff nipConf X3 L2 @YS 2E ¥ 12 22 44 A| TESHFLICL

: # [BATCH]

import json
import requests
from aifutil import L2

# 1. 2%l ofef NLp o Cfs +&E + 2U0/0F Ef.

nlpConf = {
# Plojxc|E +&8 ZE &
'targetColumn': 'query',
# 0 &gjn} ZgiE AfH|A ofolc]
'sname': 'test',
# L2 HTTP API S
'batchSize': 1024,
# L2 84
‘'mode’: 'hanaterm’,
'tx method': 'grysgmt',
"tx opt str': '+korea +concept=kconcept'

}

# AFS §0f L2 AHE PIlED,
L2API = L2(nlpConf)

# 2 OlEjM H2 NLP Z2S +H3I=F B+ request bulkE ZEEICY.
rdd analyzed = df.rdd.mapPartitions(L2API.request bulk)
df analyzed = rdd analyzed.toDF(["q", "analyzed"])
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> / model -
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\\ Meta*data .- -E e CPU / GPU
< t Post-process E = (dockerized)
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k Scalable Web Server Cluster s

k Production

Staging ——— e ——
\ Dev -—J "_

| Deploy |¢--

/ ‘ Instant Container '.

for deployment

—_— —— -.' -

&

— -

i

User

Logic

AiServing
Library (py, c++)

-

API

Q:' TensorFlow yTorch/Caffe ﬂ> ‘ e e
Servmg S

ervmg
l‘ . A
\ ”
*\“/ C3 Hadoop Yarn Cluster —
AN
! ‘\ (
HDFS models |

. s vtnae "

Push

r

T_Resource conﬁa.‘

Model path
Config.

4

For ML Enaine

Model Serving

Repo path & access key

Config

J)

App Name
aisuite-demo-1-20190919-1
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Al SERVING

a
>

C3 Username

dustinhyun

Backend Type

(®) Tensorflow

Tensorflow Model Path

O caffe2

Juser/dustinhyun/mnist-{% now %}-trained

APS Serving

a
>

0SS SSH Address

git@oss.navercorp.com:dustinhyun/mnistapp.git

APS Json Config Path

aps-ige-py/app/config.json

APS Json Config
1~ §
2 "inferenceType": "tfs",
3 "c3InstanceName": "aisuite-demo-1-20190919-1",
4 "c3UserName": "dustinhyun"
5 }
Private Key

b3B1lbnNzaClrZXktdjEAAAAABGSvbmUAAAAEbMIUZQAAAAAAAAAB)
NhAAAAAWEAAQAAAQEA1CgW1Hb5HU+MhKOBZaKv1lp6EhID9y1n3XI!

h+GtSrCgBanWwuOEH4ZaYXsXf/vI9HDAgiLKe4Inpztag9QauluXi
N/ZYeHHRDkaGsz10vascKE8TnJV1vquBRIUn5yb29CZ4HY00U

1
2
3
4  8M5DJEKOZaFUdRgSsou5SuaKB1lD1KbL1X@2cLpwbxUcLf3+77VR+!
5
6
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st AiSuite

Deview Al Pipeline »

Pipelines

Build Pipeline Run Pipeline

Transfer

A month volume test#4

MNIST2
MNIST3
Refining
Training
C3DL Training
Serving

Model Serving

Draggable

% AiSuite Pipelines

MyMNIST

Build Pipeline Run Pipeline
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@ Enabled

MNIST3

59s

MNIST refining

m 47s

C3DL Training

7m 44s

Model Serving

5m 41s

Aps Serving

5m 23s

%2t AiSuite

Big Data & Al Platform

Overview
Status Waiting
Schedule 25 18 * * TUE
LastRun 2019 98 259 2% 1:53
Next Run 20194 108 12 2% 6:25
Run History
2019\ 98 259
S ozos v
2019\ 98 259
¥4 oxmq021 v
2019\ 98 24
13 ozgag x
2019 98 249!
2 oz7m v
[E |
- 2019\ 98 24% v

2% 6:38

Run Pipeline Now
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Solution

o => NN BEEE= ZAH[O[H2[0[H E|3 U=,

o => B2AZI 22| = CeleryE AFREHQY AirFlowS M= X|= BEA S ROLEM|Q M)

o =>HAH(FE/BE)= 1's BH|O|E SHH F.

o =>CeleryLt 24t 7 GHO|E=oF B [ KR4 7|& ZEHEO|A] ARZX} AFHO| At2ta H7FX]
H
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