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Red for Publishers &5 Freakout
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Infrastructure (DSP) @ Freakout
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Log Analysis (DSP) & Freakout

e Hadoop Z#IH (Cloudera Distribution)
o Hive, Spark, Presto, MapReduce, etc..
e Total 2PB ~

o AWS BIEICHBITETED
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Machine Learning in FreakOut,
Inc.
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Machine Learning in FreakOut, Inc. & FreakOut

B AR ERET 2612 CTR/CVRF Al =515

CTR = Click Through Rate
CVR = Conversion Rate

FEETILIENYFTEHFL,. FRIET7ITIVS—3>NTTD

O Perl

8 G G

in-memory
kvs

— :
J e hié Spa

Bid Response

© FreakOut



CTR/CVR FRIETFILHREDHRN &) Freakout

Baseline

(0 £

© FreakOut



A IS4 BREDEREDEL & Freakout
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Amazon SageMaker &l & Freakout
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Authoring
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Model Training
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Model Hosting
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Model Training | Amazon Sag & Freakout

E(ZLLTFDADFIEETAEETILEE Job WEITTES

7 )L XLH A>T Docker Image @ ECR /¥R
AiET—25EDAAR S3 /18X
FEICHATHNA/IN—INTA=4
FPEEAETIVIEEDOH A S3 /1 X

Ll

-
E Helper code Inference code Inference code image
S3 bucket Deployment / hosting
Model artifacts on ML compute instances )
F N —
| =
( - N

L

$3 bucket

Training data Training code image

Model training
on ML compute instances

Amazon SageMaker EC2 Container Registry

https://docs.aws.amazon.com/sagemaker/latest/da/how-it-works-training.html
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Model Training | Amazon Sag & Freakout

FR2EFE7I)ILTY) X LlL Built-in T Image NAEINTILNS

- XGBoost Algorithm
Factorization Machines

- Image Classification Algorithm (ResNet)
- Sequence2Sequence

Built-in A7 L3 Y X LT THL
Docker image Z BT AHCLETHEEDEE7ILIAVA L
% SageMaker L CTEIMNT CEMNTES
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Model Training with Custom Imac & Freakout
+ Job Z submit HELITMNEITINDS

docker run image train

- T —A2EEDAAR S3 /NRIL. FILE mode DES
RO YAVl dy W1y (W

/opt/ml/input/data/channel name
©INAIN—INTGA—RE LT D/ARIZ JSON BB KX TEMI NS

/opt/ml/input/config/hyperparameters.json
r FRBFAETIVEEEX. LTO/NRRIZELE, S3IZREFEND

/opt/ml/model/
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Model Training with Custom Imac & Freakout

docker run image train TLT#E{TT 5
A A=A 7oA WAL RAICHELT:

- YU RSEINTENGR -l T — 2 D EFE LB EY
: hyperparameterjson % luigi.cfg [ZEXTE
- FE-FHEZITD luigi T—270—0DELT

- BT IL-FHiFERESIITERFSIMNDLIIZEEH
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Luigi Train, Prediction and Evaluation Workflow & Freakout

Luigi (& Spotify bR LTWAT—H7O0—FEHY—)L
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luigi.DictParameter Z{85& hyperparametersjson HY
JSON DFEFE luigi.cfe BHTRRYICHHEICE T A ATHE
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Luigi Train, Prediction and Evaluation Workflow & Freakout

https://github.com/shotarok/vw-luiqi
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https://github.com/shotarok/vw-luigi
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Docker image | Model Training with Custom Image & Freakout

Docker image [ CircleCI T build L ECR TEI¥E

—>

Push a branch

—_0 P —
Trigger build Build and \-/
push to ECR
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SageMaker B\ =A TS5 1 L RIFEIE & Freakout

SageMaker Z{F O ETNEMIZA T SA U FREED A EEIC

1. RSl T —52%HmH L HDFS EICRTFT S
42T HDFS EDT—4%% S3 IZRET S
Notebook instance Z 35 LT Job & submit
Notebook instance THaRZMHEELLELERT S

> 0N
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1, G- ST —S% ML HDFS =@z @ Freakout

T—REDBMCHMEEHOEMIECREE - RSFIE
ZEHAEH. TAHMEFEFIUTOLIICHELTES:

Phase 1: HiveQL Phase 2: naive 7% Spark App Phase 3: ;A1 U 7= Spark App
e 2014 Spring ~ e 2017 Spring ~ e 2018 Spring ~

E-J7 B 2 2 i Z2E S

Efficiency "-" Efficiency S Efficiency o

Testablility i Testablility & Testablility =)

Maintainablility & Maintainablility =~ & Maintainablility & (& ZIC &)
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HIZ{E> Hive

T DL \
\

9 %

= =JUL =
=2DE

T—RIHLTITS
T4IA—DETE

“HEZ0Vv=- YAML iS5

3

H 9% Application ZFHE

sample_type: imp-click
logs_tables:
ad:
last_hour: “2017-10-15T12:00:00”
duration_hour: 24
conditions:
“billing_type = 1”
“is_application = 1”

atures:
- ad_id
- hour
- spot_id

rdmove_anormaly_cvr_cpns: true
performance_indicator_type: ‘cpa’
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2. 7> 7L HDFS EDT—4% S3 ICREFET S & Freakout

hadoop distcp ZFIALTHEHLI=T—%% S3 LIZHH

&

@H@%ﬁ —>
% hadoop distcp
© )
N

-5l T —2E. BID/ARIZELT job % submit 3B
FMNF N train/test Channel EL TIEETEALDIZT S
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3. Notebook instance Z3I5 _E [T job Z submit & Freakout

import boto3
import sagemaker as sage

sess = sage.Session()

train/test
Channel MI§E

input config = [{
‘ChannelName': 'train’,
**sage.session.s3_input(f's3://{bucket}/sagemaker test/train/').config
}, {'ChannelName': ‘test’,
**sage.session.s3 input(f's3://{bucket}/sagemaker test/test/').config

}]

sess.train(image

input_mode
input config
role

job_name
output_config
resource_config
hyperparameters
stop_condition)

N N e e
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4. Notebook instance TRt LLLET S

{f{: FreakOut

In [0]): sess.logs_for_ job('test-sagemaker-fout-fm-201804271647-mlc518xlarge-71', wai
z co welre crnoognoereat
2xt (path=/tmg test.txt, /tmp/work/train.txt)
* 3
sagemaker.Session.log_for_job ‘
I This progress looks :) because there were no failed tasks or missing externa
. N - =
z JOb @ I 1T€EE EE\ I HE Luigi Execution Summary

== Job é;ﬁpiété’
Billable seconds: 513

In [7): import tarfile

S3 IZRFEFEL-ELHmGEEAE

MSFLLERZEITS

def print_result(localpath):
tar = tarfile.open(localpath, "r:gz")
for member in tar.getmembers():
if member.name != 'result.txt':
continue
with tar.extractfile(member) as f:
print("".join(map(lambda s: s.decode("utf-8"), f.readlines())))

s3client = sess.boto_session.client("s3")
job_name = 'test-sagemaker-fout-fm-201804271647-mlc518xlarge-71'
s3path = s3path_tmpl.format(job_name)

localpath = '/tmp/{}.tar.gz'.format(job_name)
s3client.download_file(bucket, s3path, localpath)
print(job_name)

print_result localpath

test-sagemaker-fout-fm-201804271647-mlc518xlarge~71

the average negative log likelihood on all samples is: 0.12495198084074835

the average negative log likelihood on positive samples is: 2.7922946693139945
the average negative log likelihood on negative samples is: 0.03807588903755077
the auPR is: 0.14016833419421373

the auROC is: 0.7573931517071275



A 754 REED B AP 1 C*‘; FreakOut

GRS —FIZEBNAIN—I\TA—FDERFEILEITIT=8
DA 754 1RAE

import sagemaker
import numpy as np

sess = sagemaker.session.Session(boto session=boto session)

test cases = |
(a, b) for a in np.arange(0.0, 1.0, 0.1) for b in np.arange(0.0, 1.0, 0.1)
]

for ftrla, ftrlb in test_cases:
this_job_name = f'{job name}-a{ftrla}-b{ftrlb}'.replace(".", "")
sess.train image

, input mode

INAIN—INTA—A , input_config

— it LB

{**hypergarameters, "ftrla': ftrla, 'ftrlb': ftrlb}
stop_condition

r
r
r
r
r
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A IS4 AREE D B2 @ Freakout

A |

RYEZERL-T 2RI 47714

def get input config(x):
return [{

Rl

'ChannelName': 'train',
**sage.session.s3_input(f'{s3 base}/{exp name}/{x}/train').config
}, {'ChannelName': 'test',

**sage.session.s3_input(f'{s3_base}/{exp name}/{x}/test').config

H

def get output config(x):
return | 'S30OutputPath': f"{s3_base}/{exp_name}/{x}/out/"

with User-Agent

condition = 'w-ua'

input_conf = get_input config(condition)

SHEpHE Sonl = (et oitprt Cantdg (SauciE lon)
##{ﬂ%%ﬁlji}ﬁbf: utpu g utpu ig(c iti

for i in range(n_trials):
job_name = f"{job_exp name}-{condition}-t{i:02}"
sess.train(image, input mode, input conf, role, job_name, output conf,

—_— —
T—R2Ix LT
JOb % Smelt ?—é resource_config, hyperparameters(n_features), stop_condition)

without User-Agent

condition = 'wo-ua'

input_conf = get_input config(condition)
output_conf = get output_ config(condition)

for i in range(n_trials):
job_name = f"{job exp name}-{condition}-t{i:02}"
sess.train(image, input mode, input conf, role, job_name, output conf,
resource_config, hyperparameters(n_features - 1), stop_condition)



A 54 BREED R EHI3 @ Freakout
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sess = sagemaker.session.Session(boto_session=boto_session)

test_cases =
('ml.c5.2xlarge', '7"),
('ml.c5.4xlarge', '15'}),
('ml.c5.9xlarge', '35'),
('ml.c5.18xlarge’, '71')

for instance_type, thread_num in test_cases:
this_job_name = "{}-{}~{}".format(job_name, instance_type, thread num).replace(".", "")
print(this_job_name)
. o sess.train(image
= 7y>947 input_mode
>3 input_config
A Y
" ALvYk% role
s this_job_name
7"— (TJ:%L/"CL\% output_config
~— = o) v . 5 .
{**resource_config, 'InstanceType’': instance_type}
 {**hyperparameters, 'thnum': thread_num}
, stop_condition)

INFO:sagemaker:Creating training-job with name: test-sagemaker-fout-fm-201804271647-mlc52xlarge~7
test-sagemaker-fout-fm-201804271647-mlc52xlarge~7

INFO:sagemaker:Creating training-job with name: test-sagemaker-fout-fm-201804271647-mlc54xlarge~15
INFO:sagemaker:Creating training-job with name: test-sagemaker-fout-fm-201804271647-mlc59xlarge-35

test-sagemaker-fout-fm-201804271647-mlc54xlarge~15
test-sagemaker-fout-fm-201804271647-mlc59xlarge~35

INFO:sagemaker:Creating training-job with name: test-sagemaker-fout-fm-201804271647-mlc518xlarge-71

test-sagemaker-fout-fm-201804271647~-mlc518xlarge~71
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As-is Production Architecture | Future Work & Freakout
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To-be Production Architecture | Future Work & Freakout
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FreakOut

Give People Work That Requires A Person.



