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FdNet

GitHub Arxiv

3 riiid / ednet  Public ®Watch v 21 Yv Star 162 % Fork 40

Octotree

<> Code (©) Issues 2 i Pull requests 1 (») Actions O Wiki @ Security |~ Insights

EdNet: A Large-Scale Hierarchical Dataset in

¥ master ~ Go to file Add file ~ About %
Education
No description, website, or
G seewoo05 Update README.md .. onFeb 4,2020 V8 topics provided.
[ README.md Update README.md 2yearsago 1 Readme Youngduck Choi'?, Youngnam Lee!, Dongmin Shin', Junghyun Cho?,
Seoyon Park!, Seewoo Lee!:3, Jineon Baek!*#, Chan Bael3,
Byungsoo Kim!, and Jaewe Heo!
:= README.md Releases

o rel ehed ! Riiid! AI Research
Ed Net PRSI RRER “ 3Yade University
UC Berkeley
4 University of Michigan
Paper : https://arxiv.org/abs/1912.03072 Packages {youngduck .choi,yn.lee,dm.shin, jh.cho,seoyon.park,seewoo.lee,
jineon.baek,chan.bae,byungsoo.kim, jwheo}@riiid.co

" No packages published
Leaderboard : Link

EdNet is the dataset of all student-system interactions collected over 2 years
by Santa, a multi-platform Al tutoring service with more than 780K users in
Korea available through Android, iOS and web.

“ miniddong Dongmin S...

Contributors 2

Properties of EdNet @ seewoos seeuoo Lee

EdNet dataset contains various features of student actions such as which
learning material he have consumed, response, how much time he have spent
for solving a given question or reading through expert’'s commentary. And
EdNet have some properties which is introduced following.
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MLOps Landscape

Google Cloud =Z210f H|A[= MLOps 82

Testing and Resource

Data collection .
debugging management

Configuration Model s Serving
Data odel analysis infrastructure
verification
Process
management
Automation Feature engineering Monitoring

Metadata management

MLOps: Continuous delivery and automation pipelines in machine learning from Google Cloud Blog
https://cloud.google.com/architecture/mlops-continuous-delivery-and-automation-pipelines-in-machine-learning
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MLOps Landscape

O] M[¥0{{ A= HI0|E] FOF0| =275

Testing and Resource

Data collection .
debugging management

Configuration Model i Serving

odel analysis ‘
Data y infrastructure
verification
Process

management

Automation Feature engineering Monitoring

Metadata management

MLOps: Continuous delivery and automation pipelines in machine learning from Google Cloud Blog
https://cloud.google.com/architecture/mlops-continuous-delivery-and-automation-pipelines-in-machine-learning
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Q1 harad part5 2 U1 Q1 3 16:34.12
Q2 medium part/ 4 U1 Q2 4 16:35.20
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B2B Contents Kaplan GMAT

GMAT

Santa Realtor '

. ConnecMe ACT

SETTING m SETTING SETTING

Ivy Global SAT

sern [ ovvs

Inicie ENEM Casa Grande riia | TOEIC

SABER11

EXPORT CSV

Regions part skill eqid level dale

SETTING m PT-BR
semno | esco-
TH-TH VI-TW VI-VN ZH-TW

pronounce

d017b2f9-fe5f-4263-ae3e-d15b09b6f22a

f2f3d2ae-bc29-4f62-abce-b67680a0436d

8c55b538-ce51-4d6¢-a912-2e984e8adec

01dfc966-5¢76-4392-bf08-3b03381d3657

76a-4f2c-b863-b2d3b9bb37b7

8ab0cd5f-3

36c3325b-1a9d-4e6f-a073-61be3cbecef68

2021-08-23 02:14

2021-08-23 02:14

2021-08-23 02:14

2021-08-23 02:14

2021-08-23 02:14

2021-08-23 02:14

2021-09-03 03:06

2021-09-03 03:06

2021-09-03 03:06

2021-09-03 03:06

2021-09-03 03:06

2021-09-03 03:06

LESSON

LESSON

LESSON

LESSON

LESSON

LESSON

PUBLISHED

PUBLISHED

PUBLISHED

PUBLISHED

PUBLISHED

PUBLISHED

listening

reading

grammar

grammar

listening

listening

intro_lecture

intro_lecture

intro_lecture

intro_lecture

intro_lecture

intro_lecture
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message ContentinteractionState { message Contentldentifier {
int64 id =1; string content_id = 1;
string user_id = 2; int64 version_id = 2;
uint64 learning_session_id = 3; LanguageTag language_tag = 3;
Contentldentifier content_identifier = 4; Domain domain =4;
}
oneof state { pI’OtObUf3 i;'“:ll'i ﬂ6H
QuestionState question_state = 9; message QuestionState { CO M p ‘ X St U Ct _I'L—/lk— 9_‘ = ]
int64 id = 8;
} string question_id = 1;
bool is_completed = 2;
google.protobuf.Timestamp started_at = 12; int64 elapsed_time_ms =3;
google.protobuf.Timestamp completed_at = 13; google.protobuf.BoolValue is_correct = 4;
} message Objective {

repeated uint32 user_answer = 1;

repeated uint32 eliminated_choice_indices = 2;
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- - .
ot =X G[0]E (Content) =X =0] 0|5 G[O]|E| (Interactions)
{ CIS {
"contentld": "bdd8b79a-8137-4e9e-91df-d41e54565a4a", id = "c1347a04-92ff-4fbe-b624-1faa36aedf99"
"contentType": "QUESTION_SET", user_id ="1fc31378-3cf6-4473-b294-9ee72420b5e8"
"contentBody": { learning_session_id = "9d3847a9-93e6-4f67-87e8-68f4bb0f6217"
"questionSet": { content_identifier = Contentldentifier {
"questions": [ { content_id ="bdd8b79a-8137-4e9e-91df-d41e54565a4a"
"description": "...", version_id =233195
"explanation": "...", language_Tag = LanguageTag { language=KO, country=KR }
"objective":{ ...} domain =TOEIC
}] }
] question_state = QuestionState {
1, id = "caaaf89f-5021-4f3a-b9a9-78780ced0723"
"domain": "TOEIC", question_id = "question-1"

started at=1633689817
"tags": |

ended_at =1633691252
{
"key": "difficulty", ]
"value": { "stringValue": "hard" } }
}

1,
"versionld": 233195
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. Airflow is an open-source workflow management platform

DAG
Pull Data Flatten Validation

ETL pipeline
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ETL DAG Gf[A| o

g SRR 24| 2 HI0|E Q) Content H|O|E{ 28 E] o2& HIO|EHZ HPA|F| 1 loadSt= DAG

task_reduce_passages task_gs_passages_upload task_load_passages_into_bigquery
task_reduce_explanations task_gs_explanations_upload task_load_explanations_into_bigquery

task_embedding_questions task_gs_embedding_questions_upload
task_transform_questions task_reduce_questions

task_gs_questions_upload task_load_questions_into_bigquery
task_transform_vocabulary task_gs_vocabulary_upload task_load_vocabulary_into_bigquery
task_transform_content
task_gs_content_upload task_load_content_into_bigquery

task_transform_lesson task_gs_lesson_upload task_load_lesson_into_bigquery

task_embedding_content task_gs_embedding_content_upload load_embedding_content_into_bigquery —
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/’/ task_reduce_passages task_gs_passages_upload task_load_passages_into_bigquery
/
/
/,’ task_reduce_explanations task_gs_explanations_upload task_load_explanations_into_bigquery

/
//' task_embedding_questions task_gs_embedding_gquestions_upload
I/I task_transform_questions task_reduce_guestions {ﬁ

/ task_gs_questions_upload task_load_questions_into_bigquery

/
/ task_transform_vocabulary task_gs_vocabulary_upload task_load_vocabulary_into_bigquery
task_transform_content

task_gs_content_upload task_load_content_into_bigquery

task_transform_lesson task_gs_lesson_upload task_load_lesson_into_bigquery

task_embedding_content task_gs_embedding_content_upload load_embedding_content_into_bigquery
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," task_transform_questions

—_—\

task_reduce_passages

// task_transform_question_set

task_reduce_explanations

- task_reduce_questions

/ task_transform_vocabulary
task_transform_content

task_qs_content_upload

task_gs_vocabulary_upload

task load_content_into_bigquen
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- HIO|H 0l 3=
DAG2=2} Task TS| 0= - task A% A

task_reduce_passages task_gs_passages_upload task_load_passages_into_bigquery
task_reduce_explanations task_gs_explanations_upload task_load_explanations_into_bigquery
task_embedding_questions task_gs_embedding_questions_upload
task_transform_questions task_reduce_questions
task_gs_questions_upload task_load_questions_into_bigquery
task_transform_vocabulary task_gs_vocabulary_upload task_load_vocabulary_into_bigquery

task_gs_content_upload task_load_content_into_bigquery

task_gs_lesson_upload task_load_lesson_into_bigquery

task_embedding_content task_gs_embedding_content_upload load_embedding_content_into_bigquery

task_transform_content
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TaskFlow API: @task, XComArg

<V1>

def push_function2(xkxcontext):
context['task_instance'].xcom_push(key="'pushed_value', value='xcom_push')

def pull_function(xkcontext):

value = context['ti'].xcom_pull(task_ids='push_info', key="pushed value") <\/2>
- SEA LHOIM IOl B2 SF A Ol @task
push_info = PythonOperator! =T Hoﬂ '| '|| | '|§ pusn, puI = T A | def push_function():
FasK_i0S push_ Rl , | [THEZOll, taskZt0f| 2|=-g1t= +2t80] H|O] return 'xcom_test’
python_callable=push_function, _ . Sries 8 oo -
dag=dag, E|E TS0l 85 = UA| ElLCE ’
provide_context=True, @tas _
xcom_push=True, : def pull_function(data):
) value = data
pull_info = PythonOperator ! t%¥: push_function() # type(tl) == XcomArg
task_id='pull_info’, pu Ll_’runctiun(?l)
python_callable=pull_function,
dag:‘?zg' ot task@| return /=, CI2 tasko|
rovide_context=True, "
gcom_pu;hzTrue, JHE JEI_-IL‘éFO|-j| [[H—E—Oﬂ,
) task 2|Z=d1t data 2|=d0[ T A[L|CY.

push_info >> pull_info
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TaskFlow API: @task, XComArg

Operator - Operator Operator = @task
my_taskl_result = PythonOperator!( my_taskl_result = PythonOperator(
tESK_idZ'ItaSk].", task id="task1",
python_callable=my_taskl, python_callable=my_ taski,

) )

my_task2_result = PythonOperator!(
task_id="task2", my_task2(my_taskl_result.output)

python_callable=my_task2,
op_kwargs={"a": my_taskl_result.output}

) @task - Operator

my_taskl_result = my_taskl()
t2 = PythonOperator!(
task _id="task2",
python_callable=my_task2,
my_taskl() op_kwargs={"a": my_taskl_result}
my_task2(my_taskl_result) )|

@task - @task

my_taskl_result
my_task2_result



TaskFlow API: TaskGroup

1

15l

[Ot

[Ot

with TaskGroup(group_id="task_1") as tgl:

prev_task = None
for i in range(3):
current_task = BashOperator(
task_id="echo {}".format(i),
bash_command="echo 1"
)
1t prev_task:
prev_task >> current_task
prev_task = current_task

with TaskGroup(group_id="task _2") as tg2:

prev_task = None
for i in range(3):
current_task = BashOperator(
task _id="echo {}".format(i),
bash_command="echo 2"
)
1t prev_task:
prev_task >> current_task
prev_task = current_task

<gus M 25>

start task

end_task

<ENX= M 25>

-
™

@~

task 2

echo 0 —® echo 1 —® echo 2

’-

DEVIEW
2021

end_task ]
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TaskFlow API: Custom XCom backena

TaskZH0| 0T HIO|K & =10 HRU=X| =I5t | - LoadingO| L& Z0{TICHH?

validate_data.validate_feature_body_contained = 2021-09-26, 09:00:00

/\ Task Instance Details <> Rendered Template = Log

X

XCom

Key Value

Default meta-storel| 22 S|l
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TaskFlow API: Custom XCom backena

class S3XComBackend(BaseXCom) :

PREFIX = "xcom s3://" @task
BUCKET NAME = "riiid-airflow-xcom-backend-dev" def generate_data() —> pd.DataFrame:

data = {"a": [1, 2, 3], "b": [12, 13, 14]}
@staticmethod return pd.DataFrame(dataﬂ

def serialize_value(value: Any):

if isinstance(value, pd.DataFrame):
hook = S3Hook( )

@task

def prncess_data[df: pd.DataFrame}:‘
df ["a"] = df["a"] + 2

key = "data_" + str(uuid.uuid4()) print(df.head()) DataFramel =

_ = hook. load_bytes | Hf2 s S o U E
bucket_name=S3XComBackend.BUCKET_NAME, with DAG
key=key, "using_gcs_for_xcom",
bytes_data=value.to_csv(index=False).encode(), default_args=i‘owner’: ‘airflow'},
replace=True start_date=days_ago(2),

S3 HZ = retuin 3 ' schedule_interval=None,
oL =

) as dag:
df = generate_datal()
process_datal(df)

# Append prefix to persist information that the fi
|value = S3XComBackend.PREFIX + key |

return BaseXCom.serialize value(value)
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Before & After

<Before>

pr—
task_transform_questions task_reduce_guestions
load_embedding_content_into_bigquery

task_transform_content

<After>

aggregate_invalid_ids




Before & After

<After>

validate_content 4 extract_invalid_content_ids_from_content

validate_content_body_contained extract_invalid_content_ids_from_content_body_contained

validate_explanation | extract_invalid_content_ids_from_explanation

validate_feature_body_contained extract_invalid_content_ids_from_feature_body_contained

=

aggregate_invalid_ids

validate_lesson extract_invalid_content_ids_from_lesson
extract_invalid_content_ids_from_passage

==

validate_question extract_invalid_content_ids_from_question
validate_vocabulary extract_invalid_content_ids_from_vocabulary

DEVIEW
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Before & After

<After>

P[ no_invalid_exists ]
notify_or_not
prepare_validation_result_msg

\ send_invalid_infos_to_slack

—»




High cost job £f2]

tfdv_operator = BeamRunPythonPipelineOperator/(

task _id="run_tfdv_on_dataf low",

py_file='beam_pipeline_tfdv.py',

pipeline_options={
"date _time folder": RUNNING_TIME,

"train_stats_output_path": f'"gs://tfdv/{RUNNING_TIME}/train.tfrecord",
"test_stats_output_path": f"gs://tfdv/{RUNNING_TIME}/test.tfrecord",

I

py_requirements=|

"apache-beam[gcp]==2.31.0", "tensorflow-data-validation==1.1.0",

| -

runner="Dataf lLowRunner",

dataflow_config=DataflowConfiguration|
job_name="{{task.task_id}}",
location="asia—-northeast3",

),

default_pipeline_options={

"temp_location": "gs://tfdv/dataflow_job_tmp/",
"staging_location": "gs://tfdv/dataflow_job_staging/",

I

DEVIEW
2021

TensorFlow Extended

Google Cloud Dataflow

ﬂ airﬂﬂw 8 2% 1:36
&N <riiid dataset tfdv result>

- elapsed time_in_ms: 0.877 / 0.01(threshold)

- is correct: 0.086 / 0.001(threshold)
- item id: 0.005 / 0.001(threshold)

Ht ©
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| oad data into Cloud Data Warehouse

Amazon S3 > riiid-content-snapshot-prod > year=2021/ Amazon S3 > riiid-content-snapshot-prod > year=2021/ » month=09/ Amazon S3 > riiid-content-snapshot-prod > year=2021/ > month=09/ > day=19/

year=2021/ month=09/ day=19/

ZH% =X . | ‘ 2M
i | A 29| 4 : y

2 (7) 27 (30) 2| (4)
I Z7= Amazon S301 MEE|0| Qi 71 AEEIRILICH Amazon S3 QIHIER] [AZ ALZsH0d BiZI0| s BE 22| &

3| = Amazon S30 XZE|0] U= 7|2 AE{E|QILICE, Amazon S§3 QHIER| [AS AR510] H3l0)| Q= BE 2
ZHH|= Amazon S30f| MEE|0f QL= 7|2 AE{E|QLICE Amazon S3 QIHIER| [AS ALE510{ HZl0f|

C S3 URI A} URL SA} M C22E Q| 4 4

C S3 URI A} URL SA} M C2RE o9l [

C S3 URI S URL SA} M CREE o

Q FFAE ZH 27

Q FFAE HH 57

Q THEALZ ZF &)

J 0|E A o35 [ 0|E A =1 7]
O [ month=04/ = = ols 4 w9 U [@ content.json json
O [ month=05/ =r O O day=01/ = O [ embedding_content.json e
0 [ month=06/ =r ] o day=02/ = [ [ embedding_question.json json
0 O month=07/ = [ O day=03/ =0 U B featurejson json
O @ month=08/ =0 ] O day=04/ =G
OJ O month=09/ = O O day=05/ =
] 3 month=10/ Zr O [ day=06/ =

OHEOICE 1 2| Content HEE 7= ¢t Content Snapshot II€0| =2
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=X 8= 22X E0| 21 MH|A 27

Ho|lE Mg HEZ|IEM Researchers

GCP Billing AB Test Metrics

Marketers




B content

SCHEMA DETAILS

200 row per page limit

LN7NALL

-ld=K3E4HFZLN7NALL

AHFZLN/NALL

JOB HISTORY

PREVIEW

reached due o duplicate values or complex

eeeeee

sssssss

2021-09-14 06:18:26.739359 UTC  structure_noun

QUERY HISTORY

SAVED QUERIES

tags.key  content Type  country
dale LESSON us
section

part

chapte

skill

dalc LESSON us

section LESSON us

iiiiii

PUBLISHED

PUBLISHED

PUBLISHED

domain contentld

TOEIC  aa38d3cd-fc51-4792-b4b4-3c229d3ae2f5 184651 2021-09-1504:32:14.452503 UTC 2021

TOEIC  0bbD1ae6-8745-4561-93ab-ef96da37aZbd 184650 2021-09-1504:32:14.430292 UTC 2021

TOEIC  2¢2393a7-3076-4009-985e-2a6d3aZc7edb 184649 2021-09-1504:32:14.580568 UTC 2021

Rows per page: 27 ~

Q QUERY

+2 SHARE O copy

versionld updateTime

1-27 of 23867

BigQuery Dataset ==
tfstate2 AAS}6H 2t

@ DELETE i, EXPORT

initial

resource "google_bigquery_dataset" "dataset_name" {

dataset id ="dataset id"
location ="US"

labels = merge(local.common_labels, {
name ="resource _name"
environment ="all"

)

access {
role ="OWNER"

special_group = "projectOwners"

J

access {
role ="READER"
special_group = "projectReaders'

J

access {
role ="WRITER"
special_group = "projectWriters"
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Content 4|O|E
L
"contentId": "bdd8b79a-8137-4e9e-91df-d41e54565a4a", oneof state {
"contentType": "QUESTION SET", , ,
"contentBody": | QuestionSetState question set state = §;
"questionSet": ({ QuestionState question state = 9;
"questions": [ {
- o LessonSetState lesson set state = 10;
"description": "...", — —
"explanation": "...", LessonState lesson state = 11;
o robjective®: { ... ) VocaState voca state = 14;
N }
Y
"domain": "TOEIC",
e o o E - -
"tags": [ prOtObUfB ia‘nl_g j‘Hl_l'C)"O:I EjCDI *‘i%lO‘ __rLAC_Dl
B {_ —t —' L e
"key": "difficulty", O‘E c|)_|OH g_, ];[DAHQ‘ tl-E"l_ gO‘OH"l-
"value": { "stringValue": "hard" } | = o
i = O L \
| BAUE PIor H[O[E] HX|L|O{HO| FO|E 1
1
i "versionId": 233195
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"id": "xxx", Field name Type Mode
samzR il e v tags RECORD  REPEATED
"states": |
{ tag_key STRING MULLABLE
T A T w states RECORD REPEATED
e et load(auto_detect=True)
objective™:{ ...} w objective RECORD NULLABLE
|3
] choices MTEGER REPEATED
”tagS": [ |d ":_I_F“""]H H -_ILL-':".E_E
{"tag_key": "tag_value" } content_id STRING MULLAELE
id STRING NULLABLE

JSON R Z OHSH HztE BigQuery AJ|OF2 Xt HE
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Record column
{ Field name Type Mode
"tags": {
"chapter_list": ["detail", "work", "subject"] —) W 1305 RECORD MULLAELE
} .
| chapter_list STRING REPEATED
{
Field name Type Mode
w states RECORD REPEATED
tion":"questionl_description" }] ¥ question RECORD NULLABLE
description STRING NULLAEBLE
— id STRING NULLABLE
‘question”{ v questionSet RECORD  NULLABLE
"id":"questionl",
"description":"questionl_description" ¥ questions RECORD REFEATED
description STRING NMULLABLE
oneof state {
] QuestionSetState questionSet =8 id STRING NULLABLE
J QuestionState question =9

J
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Record column G| A
choiceTranslations
w objective RECORD NULLABLE
rrtV2BlockElementsJson
w choiceTranslations RECORD REPEATED
rrtV2BlockElementsJson STRING NULLABLE
andAnswers
w andAnswers RECORD NULLABLE
value INTEGER REPEATED
w choices RECORD REPEATED
choices
rrtV2BlockElementsJson STRING NULLABLE

rrtV2BlockElementsJson

Question.objective Riiide| HEF A2|0F A& Of|A
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WITH T AS (
SELECT q.id AS item_id, SUBSTRING(qg.pack_type, 11, 12) AS part, exp.correct_answer, d.locale
FROM " riiid-research.content_repo_prd.questions AS g
LEFT JOIN "riiid-research.content_repo_prd.explanations ™ AS exp
ON g.id=exp.question_id
LEFT OUTER JOIN riiid-research.content_repo_prd.explanations™ ASt_exp
ON exp.question_id=t_exp.question_id AND exp.updated_at <t_exp.updated_at
LEFT JOIN "riiid-research.content_repo_prd.labels™ AS label
ON g_label.label_id=label.id
WHERE t_exp.question_id IS NULL
GROUP BY
g.id, g.pack_type, g.pack_id, g.locale,
g.created_at, g.updated_at, exp.correct_answer
)
SELECT item_id, part, ARRAY_TO_STRING(ARRAY(SELECT CAST(x AS STRING) FROM UNNEST(label ids) AS x ORDER BY x), ';') AS tags,
correct_answer, locale

412)2|2 C|0|Ef A Tf0| ZatolS Sof D sk Bl0|Ef 2 ofjA

- L




get_question_and_features_from_bq = BigQuerylnsertJobOperator(
task_id="get_question_and_features_from_bq",
configuration={
"query": {
"query":
get_query("get_question_and_features_from_bqg.sql"),
"uselLegacySql": :
"destinationTable": {
"projectld": "project-name",

— "datasetld": GCP_RESEARCH_DATASET,
"tableld": "questions",

),
"writeDisposition": "WRITE_TRUNCATE",
"allowLargeResults": :

J

b

. | N
Airflow BigQueryOperator 5 XCom= =2 | ocation=BIGQUERY_LOCATION,

H|O|E IO Zetel 19
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BigQuery M 2 O|H™

H2lSH= Featured]| CH-S 0| K ASICL,
- Feature £ X = MH|A Q| J|=laf MAH|O| L2 S~A| 2 BASIHTY

EX) —,—XﬂDMﬂ ot MH|AOG| EIHE 7|5 =71 ZHEIX AIH {23
- auto detect schemaE AFEStH AJ|0OF HZAY| L2 AIX|L|| 2517t S0 =LF.

o[ K2 ERY M Hot= TIO|HE 2tE =+ RUL.
f

- LEPQI CHE H|O|E {|0{5t2A= 321 T|0[E 2+50i H[O[E] AIX|L|{G{0fAH 2780| ER
Gtal, X% THA| TrO| Z2fRl0] Fail & =+~ UL

: Bnguervo\ 4% 2= O[0|EE HXlot, 2| XX[2t 2| Sof & U0 & 752
2= QU= 51 0| 2|7} 6H :'E\EH Bnguery scan= A3 B0 Li2r Workers #35

oz SICISIO 2 2 IR 252 M| 250
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Use case: Dataset processing

query & job upload dataset
@ GCS
I prOCGSS -
l
|
' NFS

@ H|OJE IO Zef@l +148

DataFlow



GCS

NFS

Train on GPU

€

Compute Engine
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Upload the Model

t&eh OIO|EAlZ S9F Model Training & Upload
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DEVIEW

OHE| MY vs 22 AHY

=2 AEE (Clustering)

-G GO0 I1C|E2|E[7 H|n™ 2 B2 At

- He|S 2ot o el Oy HlE= d=ot 01|=5f7| 01 =.
- 191 O]2| 70| Ciet HE0| Jts.




bg cp \
sample_dataset.sample_table \
sample_dataset.sample_table_copy

Hﬂi\\\ CREATE TABLE sample_dataset.sample_table
PARTITION BY DATE(partition_column)

AS SELECT * FROM sample_dataset.sample_table_copy;

E‘”O‘% %AC-Dl O‘” X|'O|7|' —;I'_C—XH_Cl)_l'X‘DI_l' DROP TABLE sample_dataset.sample_table_copy
F 40~60% B
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Bnguery BI””Ig RepOrt -
= gecp_billing_export_v1
O This is a partitioned table. Learn more
= Google Cloud Platform Q
SCHEMA DETAILS PREVIEW
= Billing Billing export Embotics Main Billing ¥
B Overview BIGQUERY EXPORT FILE EXPORT Table schema
tis Budgets & alerts —_ -
EDIT SETTINGS DISABLE BIGQUERY EXPORT — = Filter Enter property name or value
(®  Transactions
Field name Type Mode Policy Tags ﬂ Description
- Billing export: & Enabled
1,
& Billing export billing_account._id STRING NULLABLE
. BigQuery export sends your billing data to a BigQuery dataset Learn more about
=~  Payment settings GRHE SR ! ¢ SR b service RECORD MULLABLE
BigQuery
B Payment method b sku RECORD NULLABLE
Project name Embotics Project X
il Reports Dataset name usage_stari_time TIMESTAMP NULLAELE
usage_end_time TIMESTAMP NULLAELE
b project RECORD NULLABLE
b labels RECORD REPEATED
G C P BI ‘ | I N g R e p 0 rt — b system_labels RECORD REPEATED
b location RECORD MULLAELE

B I g Q u ‘e ry D ata Set O E expo rt export_time TIMESTAMP MNULLAELE

cost FLOAT MULLAELE
currency STRING NULLAELE
rlrrency conversinn rate FIl MAT KNI ARIF

https://cloud.google.com/billing/docs/how-to/reports



O gcp_billing

® Tree View ®@ Graph View [ Calendar View ® Task Duration = Task Tries Y. Landing Times

D 2021-10-07T01:00:012 Runs 25 v | Run scheduled  2021-10-07T01:00:00+00:00 ~ | Layc

SlackAPIPostCperator  _PythonDecoratedOperator

billing_info_from_bigquery send metrics

Airflow DAGE 5S¢t
Billing report monitoring LjO| X 29l

day_cost:
month_cost:
year_cost:

avg_day_cost:

forecast_annual cost:

airflow o 28 10000

2021-10-09
Billing info
day_cost:
month_cost:
year_cost:

avg_day_cost:

forecast_annual _cost:

airflow S F 10:00

2021-10-10

Billing info

day_cost:
month_cost:
year_cost:

avg_day_cost:

forecast_annual cost:

10HIY EQY ~
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X0 AHO|E = I OLt 7| {2 = MY A|A-0| 2HEe o= USTH?

C|O|E| HENVF HFE [ Side-effect FHE & & USIP2.

=+ W2 O] 2A9| H[EH HIO|HE 2251l A0 AHE 7Hs L7

-

HIO|H ff|ofoteA 2F0| HIES 24 = UE?
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HEIXTL EO|0|E = [ OfCt 2| H 22 A A|ARI0]| Hhdeh = USHH?
J5otCt. => Airflow Scheduling & Triggers, Smart sensors

Cl|OfE] FEH} HHE [ Side-effect =5 & == USIH?.

t=oftCt => Airflow2 TaskFlow API

= B2 OlO[E A9 HIHY G[O|E{& E 25t A510|| AL 7S Et?
sorCt. => BigQuery auto detect schema

HIO|H R0fotRA 2H0 HIE= 24 = USH7

1&solLt. => Partitioning & Clustering, GCP Billing Report Monitoring
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DEIEJr BOIOIE = W A0 15| EFFotX]?

L

- Answer is Airflow schedule job

Airflow DAG 1’42 &9l Daily, Weekly H|O|E| IL}O| X219
H|O|E H1HY| Lo Smart sensorg SoliA| 2 X0t fO\EE Ol 40| It

ro
— |
O>—
®
g
olr
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H|O|B] HEN?t HIE! [T Side-effect &=H0| &71s0tLY.
- Answer is Airflow2 TaskFlow API

Airflow 2 TaskFlow ATHO|Al= DAG /40| Taske| S E0| 2 H|O|EHL| S E= 9
O|Ste}
[[[2fA] Task = €2 2| G|O|E FENZF HH G2 2 QISH Ot CH= Task=0| G

SH2 S R| YT CiSE 4 YLk
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T = HIO|H 2A9| HI'SY B|0|E S O1FH| 2|7

- Answer is schema auto-detecting of BigQuery

- BigQuery= YO 2 H|0|HE H2t5HX|2H H|0|HE 2=}
A3|0HS THAISHD J0f SHs AZ|0HS 24|38 4 QUL

- LS Complex struct Z& EfQS X617 | IN20]| EX6H 22X HEE Hatst
0112 O 2 ALEGHY| LOIC}

F\F
H
0x
=
2
-
N
O
=
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HO|H R0ot2A R0 H|E= 24 &= YSH7

- BigQuery= 7| 280 E HFf @=X(0[7| ZE0] At&St 2HE H|E
- Table partitioning & clusterings Edlf 22= £|&3t & &+ QULY.
- GCP Billing ReportE £l H|2 T L|E{Z Oio| 2ol 1S 1o
- L2 B2 AM0| HRohHO[EM2 Slot H|2FS 11 RIGHXY.

— I_
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Appsflyer

— B

D
&
DataFlow Google DataStudio

o

AWS S3 Redash

> y
by

Database CloaCDC BigQuery Airflow

4

gl

Firebase

Google Analytics

Database Data source Data warehouse Data workflow Data destination & proceesor Report
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2 =M= ofl ZoliLi7t) A2 0|2t T

n https://riiid.com/ko/career
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