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'LET DATA PLATFORM IN NUMBERS,

" Ibillion = 600+

Events Processed 1]\ | - ~ Event Types

Peaks of events pei' Second _ | - Storage (S3)

500GB < Isec

Data daily NRT Processing Time
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THE DAWN OF LETGO

CLASSICAL Bl PLATFORM
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DATA INGESTION

OUR GOAL
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DATA INGESTION

ITHE DISCOVERY
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DATA INGESTION

KAFKA CONNECT

cass"and ra ;('I/‘?jf [[*f’,lc.,m cass'andra
§€ Kafka Connect |
— Amazon Aurora
o gggazon elasticsearch
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\ln amazon
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STORAGE

BUILDING THE DATA LAKE

P
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STORAGE

BUILDING THE DATA LAKE

dMmaZon
S3

§€ katka

VWe want to store all events coming from Kafka to S3.




STORAGE

BUILDING THE DATA LAKE

§€kafka

™S

amazon
S3

APACHE

Sporl(




STORAGE

SOM

-1 IM

=S... SHIT HAPPENS

ZERO GRAVITY TOILET

PASSENGERS ARE ADVISED TO
READ INSTRUCTIONS BEFORE USE
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o Tl s
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STORAGE

DUPLICATED EVENTS

ﬁ@tgo @RicardoFanijul
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STORAGE

DUPLICATED EVENTS

AAAAAA

§3 Katka Connect
B kafka “aer

cassandr amazon
S3

)

amazon
S3

Zy Parquat
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STORAGE

(VERY) LATE EVENTS

wgo @RicardoFanijul
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STORAGE

(VERY) LATE EVENTS

33 E’““Tka

° Read batch of events from Kafka.

O e Write each event to Cassandra.

Spark.

e Write “dirty hours™ to compact topic:
§3 Kafka Connect

Key=(event_type, hour).
amaZon
S3 o Read dirty “hours” topic.

e Read all events with dirty hours.

O Store in S3
cassandra

Dirty Buckets

wgo @RicardoFanijul
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STORAGE

53 PROBLEMS

ﬁdgo @RicardoFanijul
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STORAGE

53 PROBLEMS

dMazon
S3

SOME S3 BIG DATA PROBLEMS:
|, Eventual consistency

2. Very slow renames
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STORAGE

S3 PROBLEMS:
EVENTUAL CONSISTENCY

S3GUARD
Y S3AFIeSystem
B - The Hadoop FileSystem for Amazon S3
[aF=[ala]a]n) J

Operations
DynamoDB Client 53 Client

— o - —

2 | | 2 3

WARITE READ WRITE LIST LIST

fs metadata fs metadata object data object info object data

¢ &

amazon amazon
DynamoDB S3

Write Path |

Read Path 28



STORAGE

S3 PROBLEMS:
SLOW RENAMES

ummary
Q
RDD Storage Disk Active Failed Complete Total
Blocks Memory Used Cores Tasks Tasks Tasks Task
1 uploac |l < Create foder
Active(2) £ 10/.1 K/ a0 13 A 0 I 3] — "
23.1GB
Dead(10) < 1282 KE / 1CB 80 ] 0 1436 143C
95.5 GR | Natine
Total(12) 5 2354 KB / 2CB 88 2 0 1444 1444 B empory

1186 3
yea-2017
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STORAGE

S3 PROBLEMS:
SLOW RENAMES

New Hadoop 3.1 S3A committers:

* Staging
* Partrtioned
* Magic

wgo @RicardoFanjul 33
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STREAM

REAL TIME USER SEGMENTATION

APACHE STREAM JOURNAL
§€ kafka / ) <A

User bucket’s changed

@RicardoFanijul



STREAM

REAL TIME PATTERN DETECTION

Hil Is it still available? Send CO u |d We m eet a't 7

CQIS;O @RicardoFanijul 38



STREAM

REAL TIM

PATTERN DETECTION

b < naGa - 1.
Carrier ¥ 12:09 PM
2 ﬁ"\‘] taza de ceramica blanc...

Structured data
{

| | "type": "'meeting_proposal”,

El Cims, Barcelona ' "propertiesu: {

12:00 Ph; GMT+02:00 "location_name"; “Letgo HQ",
llgeoll:{

o )  'at': "41.390205",

&  Type your message he "lon": "2.154007"

}!

QWERT YU I o p "date": "1511193820350",

: "meeting_id": "23213213213"
A S DFGMH J KL N }

4 Z X CVBNM & }

123 & 0 espacio intro
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STREAM

REAL TIM

PATTERN D

~CTION

Compound Triccer COmpound
=2
Event \\ Action Event

1 / _ Action
Events sl | [ Send CA®E| | | Send
Palicies

Trigger

& Pollces— Event Event
Metrics —~ B

m e A ‘.A‘
A.Al ’,’.’

Meeting proposed + meeting accepted = emit accepted-meeting event
Meeting proposed + nothing in X time =“You have a proposal to meet”

@RicardoFanijul 40
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BATCH

GEODATA ENRICHMENT
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BATCH

GEODATA ENRICHMENT

lldatall {

“id" "105dg3272-8e5f-426f-
bca0-704e98552961",

. 2 5l A > .

Technically correct but
not very actionable

§ "attributes" {
{ "latitude" 42.3677203
b "longitude” -83.1186093 §
I
"meta”: {

“"created_at": 1522886400036

@fg@ @RicardoFanijul
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BATCH

GEODATA ENRICHMENT

VWhat we know:

(42.3677203,-83.1186093)

«City: Detroit
*Postal code: 48206
State: Michigan
*DMA: Detroit
*Country: US

ﬁetgo @RicardoFanijul 44



BATCH

GEODATA ENRICHMENT

How we do It

* Populating JTS indices from WKT polygon data SELECT geodata.dma_name
geodata.dma_number AS dma_number
*  Custom Spark SQL UDF geodata.city  AS city

geodata.state ~ AS state
geodata.zip_code AS zip code

FROM (
SELECT
geodata(longitude, latitude) AS geodata

FROM ....
)

CQIS;O @RicardoFanijul



DISCOVER
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INGEST PROCESS DISCOVER
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Data exploitation||

Storage

Orchestration
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QUERY

QUERYING DATA
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QUERY

QUERYING DATA




QUERY

QUERYING DATA

‘c\ & f o
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cassandra

amazon §g kafka

Amazon Aurora

amazon
REDSHIFT




QUERY

QUERYING DATA

@ HAWQ presto .

\( APRPACHE
. . DRILL
cloudera
S HIVE il
METASTORE -

Amazon Athena

APACHE | ' I RaEn[;azon
SparK’ SPECTRUM



QUERY

QUERYING DATA

READ TABLES EVERYWHERE

@RicardoFanijul 52



QUERY

QUERYING DATA

7 | ::l amazon
BN s3
S Cassandra
' 3 Apache '\\
APACHE NIVE Solr

Kw METASTORE
Spar @

Thrift Server

Amazon Aurora

amazon

y |l REDSHIFT
-



QUERY

QUERYING DATA

0 amazon <% D=n o
| 77 Parquet
gL oS3 4

CREATE TABLE IF NOT EXISTS
database_name.table_name
some_column STRING,

CREATE EXTERNAL TABLE IF NOT EXISTS
database_name.table_name(
some_column STRING...,

dt DATE
dt DATE )
) PARTITIONED BY (dt)
:’JAS::'(I;'I!:OO“NED BY (‘dt) USING b el
LOCATION 's3a://bucket-name/database_name/table_name'

| amazon
REDSHIFT

CREATE TABLE IF NOT EXISTS database_name.table_name

CREATE TEMPORARY VIEW table_name using com.databricks.spark.redshift

USING org.apache.spark.sgl.cassandra options (

OPTIONS ( dbtable 'schema.redshift_table _name’,

table "table name", tempdir 's3a://redshift-temp/’,

keyspace " k;yspace_name“) url 'jdbc:redshift://xxxx.redshift.amazonaws.com:5439/letgo?
user=xxx&password=xxx",
forward_spark_s3_credentials )

cassandra




QUERY

QUERYING DATA

CREATE TABLE ...
USING [parquet,json,csv...]




QUERY

QUERYING DATA: BATCHES WITH SQL

1 Z

Creating the Inserting data
table

@RicardoFanijul 56



QUERY

QUERYING DATA: BATCHES WITH SQL

1 CREATE EXTERNAL TABLE IF NOT EXISTS database some_name(
user_id STRING,
column_b STRING,

Creating the )
_table USING PARQUET

PARTITIONED BY (dt STRING)
LOCATION 's3a://lexample/some_table’

";";I.":i U0 @RicardoFanjul 57



QUERY

QUERYING DATA: BATCHES WITH SQL

Z

INSERT OVERWRITE TABLE database some_name PARTITION(dt)
SELECT

: user_id,
Inserting data cciige.
FROM other table

‘ 0 @RicardoFanijul 58



QUERY

UERYING DATA: BATCHES WITH SQL

pre -COD00-I0197 Ca- L7 06-4 31 -D3d 1 182 024150 T4-:000 Mar 5, 2018 10.58 38 AM GMT+0100 6.5 MR Sandand

pet-CO201-40t07 ta-2705-42e1-b3d1-b8eo2MS0 . T74-2 000 Mar s, 2008 10:5 39 AM GMT+210C 05 MG <anderd

: pat-CON0E-4019 / ta-E 7 0G-43el-b3d 1-b8a02a01 '4-2.000 Mar 5, 2018 10:5€ 39 AM GMT+0100 1C.9 ME Standard

1 poct COXAZ A0l Zea B70S 49c1 b3dl b8:H2al%h T4 0D Mars, 2018 1058 A0 AN CGVTIO1ID0 B ME < andard

[ patoosga-dussfoat i 0u-19e1-bad1-buaszalthl r4-c 00 MAr S, 201 1056 11 AM GM 1 +0100 9.3 ME sundard

ad

pe b CO00E-JOIST bu L70G 49ul b1 b8ub2ulEuT4-v00C Mar 5, 2018 10.5€ 42 AM CMT+210C 7.5 ME S.undwrd

[% paT-00006-A97ea-n705-43e1-hxd 1 -bRe n2atsn 74-c000 MArS, 2008 1rSE a2 A GMT+01X 00 NG Srandam

p

pat-CO07-40197 ca-B705-13e1-b 2 1 08292150 . T4-2D00 WMar S, 2018 10:50 A3 AM GMT+010C Tz Ve Sianderd
g FCOD0E- 10197 - T D6-4 91 -Di3d T -08a 024150 74-:000 Mar 5 2018 10.5F 44 AM GVMT+O1D0 2.¢ MR Sandand

[ % pat-Cod0o-d0to7ea-0705-49e1-b3d1-b8eo2aiSn _74-2000 Mar S, 2008 10:5€ 45 AM GMT+0100 2.6 ME S:anderd

: pat-CONC-4019 7 ca-0 7 05-43el-b3d 1 -b8a 0201 74-2000
poct CO011 dofoFiea b70S 49c] b3dl ba:n2ai®h’ T4 tD0

pat-COLZ-JUfY s ftar B/ 0-19e1-b3d 1-bdad2af ol r1-c0

@RicardoFanijul




QUERY

UERYING DATA: BATCHES WITH SQL

Viewing 1 10 200

[ pet-00000-I0197 Ga- L 706-4 91 -h3d 1 -8 024150 T4-:000 Mar 5, 2018 10.5¢ 38 AM GMT+0100 6.5 MR Sandand

pert-CO201-40107 oa-0706-43e1-b3d1-b8co2adS0 740000 Mar S, 2008 10:5€ 39 AM GMT+O010C 05 MG Sanderd

‘: pat-CO00E-J019 / oa-0 7 0G-49el-b3d1-b8502:001 "4-2 000 Mar 5, 2018 10:5€ 39 AM GV T+01D0 1C.5 MB Standard
M port 00002 097 oa 708 4901 hadl basn2alvh: 74 2000 Mar 8, 2018 1058 40 AN CGMT 0100 8¢ ME e andard
[ patooga-dutssfoak do-19el-bad1-btaozafuol F-c0 MAr S, 2D1E 1058 11 AM GM 1 +01 9.3 ME swnderd

pec - CO00E-JOIST7 va L7084 9ul b1 b8ub2ulEuT4-v00C Mar S, 2018 10.5€ 42 AM CMT+210C T.EME S.andwrd

|3 paT-0000e-d9 7 ea-n705-4301-hxd 1 -baa n2atsn’ 7a-2000 MArS, 20080 1rSE a2 A GMT+01X 000G Srandam

J

1 pat-CON07-401S 7 ea-B705-13e1-b 2 1 08202150 L T4-2D00 WMar S, 2018 10:5€ A3 AM GMT+01D0 T2 MB Sianderd
g FCOD0E- 0197 - LT D6-4 91 -hi3d T -08: 024150 74-:000 Mar § 2018 10.5F 44 AM GMT+O1D0 2.¢ MR Sandad

[3 pat-Cod0o-40t97ea-0705-49e1-b3d1-b8co2aiSo74-02000 Mar S, 2018 10:58:45 AM GMT+O100 9.€ B Standerd

L pat-Cod10-4019 7 ca-0705-49el-b3d 1 -b8a 02101 74-0.000 Mar S, 2018 10:58 46 AM GV T+01D0 B.7 ME Standad
M poct con1l dofo7iea b708 4901 b3dl ba8oH2al®h: 74 D00 Mar 5, 2018 10058 47 AM GV T 10100 22 ME Sandord
% pat-CouLZ-Juty sfitart d - 19e1-bad 1 -bbadzafuol r1-cDXU Mar 3, 2018 10:58 18 AN GV | +010 12.9 Mb sandard

—

200 files because default value of

“spark.sqgl.shuftle.partition”




QUERY

QUERYING DATA: BATCHES WITH
SQL

INSERT OVERWRITE TABLE database some_name PARTITION(dt)
SELECT
user_id,

column_b,
dt

FROM other table

( —

@RicardoFanijul 61



QUERY

QUERYING DATA: BATCHES WITH SQL

CLUSTERED BY (dt, user_id, column_Db):
Multiple files

DISTRIBUTE BY (dt):
. Only one file not Sorted

DISTRIBUTE BY (dt) SORT BY (user_id, column_b):
Only one file sorted by user_id, column_b.
Good for joins using this properties.

"ﬁ"‘r""fj...-","}.'rf'?}f.'jifl' @RicardoFanijul 62



QUERY

QUERYING DATA: BATCHES WITH SQL

INSERT OVERWRITE TABLE database.some_name

PARTITION(dt)

SELECT

user_id,

column_b,

dt

FROM other table

DISTRIBUTE BY (dt) SORT BY (user_id)

‘ d, @RicardoFanjul 63



QUERY

QUERYING DATA: BATCHES WITH SQL

Lastmodified Size Storage class

[ pat-0ud2e-cs6sl red-dbob-Achf-a3dy-L1a r2Eu2fes0.cou Mar L, 2028 22:35:38 FM GMIT+01W ZoGE Standard

@RicardoFanijul
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Orchestration
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DATA EXPLOITATION

OUR ANALY TICAL STACK

@RicardoFanijul 66



DATA EXPLOITATION

OUR ANALY TICAL STACK

b +Ub|eGU @
bime :1 amazon
N

- \\ e |l 8
Superset Dy <
: 3 \ APACHE i

| P —»> S p Q rK | cassandra
Thrift Server i % ¢
- g IVE

METASTORE

Jupyter amazon

y ’@A oy //‘7 || I REDSHIFT
Zébp?alin Spark. A




DATA EXPLOITATION

DATA SCIENTISTS TEAM!

lot @RicardoFanjul 68



SEE THEM
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DATA EXPLOITATION

DATA SCIENTISTS SINS




DATA EXPLOITATION

DATA SCIENTISTS SINS

Hadoop  averview  Datanodes

Browse Directory

fusernhiverwarchousc! dbaump user

Permission Owner Group

“NY-I--r-- acmn e

1.0 MR

Snapshnt

Icicr

[on

Last Modified

Wed Mar 14 12:55 55 +0100

P8

Tuz Mar 13 17:34:13 #0104
2018

Wed Mar 14 11:15 23 +010C
2018

Tuz Mar 13 20:2C:3C +0100
7018

T M 13 18:16:14 10104
2018

& har 13 225510 +0100

sS1rmip Proress

unltins ~

Replication

3

Block
Size

128 MB

128 MB

@RicardoFanijul

N0-2143:14[d-A(=~-432¢-8=00-c04a86=4201l-

colId.snappy.parcaet

part-0J000-4desc2ol-aZlc-£/ /4-a6 /4-354k0 80D

c0).shappy.paraJet

beb3C5e i@

Too many
small files!



DATA EXPLOITATION

DATA SCIENTISTS SINS

Huge Query!
/2




DATA EXPLOITATION

DATA SCIENTISTS SINS

WholeEtageCodegen WholeS eCodesgm
(196 m 28.Lm, 320 m) 65Lh{196m, 280w, 326 m!

Sort Sort

sor. time total (min. med, max): sort time 1ctal (min. med. max):
CAmM@0s5 13Rs 3745) 145m (135, 26s 2095

neAk memomy LalAl (e, med, mAx; Ak ey olal (min, imed  inax)
AT9CGR(?O0GR, 70GR 2.1 GF’.j o C GR (517(‘. MR, 5120 MR 512 0 MR)
snil size tatal ‘min, med, max): =pil =ir= tata (min, mard, max) '
21 TR(104GR 1014 GR, 11.° GR) ODRONDR ODR 0.DR)

SortMergeJoin
nambzr of vulpu. 1ows: 35,625 136,833

WholeSlag=C en
ANA7h (194 m, 288 m 31.5m)

Project

Exchange

dara lze wtal (min, mad, naxz
13.6 TB (61.6 GB. 70.1 GE, 723 G3)

Too much
shuffle!

@RicardoFanijul
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ORCHESTRATION

AIRFLOW
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ORCHESTRATION

AIRFLOW

ﬁV' Airflow  DAGs DaaProfingy  Browsev  Adminv  Docsv  Aboutw

(O pac)
O prozcsz enc
(O submit_spars
C “eresh_:able_user_skwii_distritution
C nse_irto_user_skwd_disirbution

C dertle dril= sy _sSkwel _ilisinih den

CI 13 =l _clala s
Cl puin s Sl

O eliesh_Llalde use _vsils_cunversadicns_prebabililies

CI Ins2r_irio_usar_visits_conversstons_probabliiizs

(O crae_tzbke_usar \isits_conversations_probatities

OCFEEOE_(‘I&IAZBSE

() ratrecn_tatla_user_ckvad_conversacion_counis
(Cunzert_ntc_user_skwid_convarsaton_counis
() create_tabe_user_ckwid_convarsston_counis
°crc.:uc databasc
(D)rofresn toble recenty astive uscrs
(Dinzert into recznly actve Jscrs
l:) create_rable_recently_active_uzers
Ocrcmc_:ic.tnbasc
(O refresn_teble_prod.xcts
O( reale_lalve_jnirinels
IL)(:Ir'nlr‘_ e SHN_vieews_jueahie ds_coyuninis
o s slarnl
OL'wale_lJnlan-.r:
(O renesn_taciz_user_skwid_vist:_counts
Cl Insern_inwc_user_skwd_ust_counts
(O crea_tabe_user_skwld_vist_counts
O create_databass

@RicardoFanijul
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ORCHESTRATION

AIRFLOW

ﬁv‘ Airflow  DAGs  DataProfiling  Browse~  Adminv  Docsv  Aboutv

create_table_user_skwid_distribution = HiveOperatorLetgo(
task id='create table user skwid distribution’,

's3_location': path.join(location, 'user_skwid_distribution')

insert_into_recently_active_users = HiveOperatorlLetgo(
task_id='insert_into_recently_active_users’',
dag e N oS T e - = P R = -
sql4"personalization/insert_into_recently active_i

= i Caidichyi el it U - el e TS g <

‘current_ts': "{{ ts_nodash }}",
'lookback': lookback

@RicardoFanijul
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'M SORRY RICARDO. I'M
AFRAID | CAN'T DO THAT.



MOVING TO STATELESS CLUSTER

PLATFORM LIMITATIONS

cloudera MANAGER

Home

Status  All Health lssoes - Sonfigeralion 7 All Recenl Cormmands

y BIPRO HADOOP Y |~ Charts

Cluster CPU

|
" N

1.V ,
'

|
mM/W\A’vV‘J\’\‘W-'ArM’MNMM’u’v J—V.W“uw o ‘u‘J\Nv'v‘v“u\fN\'

Cluster Network IC
Cloudera Management Service
E".I':’-Jt!era , i | H ' ,r
Ak Nk kA el Vo ks A A AN A

~s 4 1M /s
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MOVING TO STATELESS CLUSTER

PLANNING THE SOLUTION

(@] Ne-1¢e [ 2ETRI ] 81



MOVING TO STATELESS CLUSTER

PLANNING THE SOLUTION

amaZzon
S3

ﬁetgo @RicardoFanjul
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MOVING TO STATELESS CLUSTER

PLANNING THE SOLUTION

Cloudbreak
Eetgo @RicardoFanijul
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MOVING TO STATELESS CLUSTER

A LONG AND WINDING PROCESS




MOVING TO STATELESS CLUSTER

A LONG AN

B O E

[

&
=

O o

2

DATA

Sotbware (.F‘.',IP‘.']'

Data Scrum Bo...

Eoord

Backlog
Active sprints

Reports

Issues ard Filters
Pages
Compongnls
Accilem

Project settings

D WIN

DING PROCESS

71Issues in this epic

& DATA-331

) DATA 520

@ DATA-385

) DATA-19

@ DATA 431

& DATA-53

& DATA-23

& DATAA4C

& DATAHSC

& DAIA 455

& DATAAE

Resezrch Hive mskastore
deployment opliors

Test node labels configuraticnin
HDP3 rluster

Crecle DNSs [or Hadoop
comporents

Crezte a|AMrole For production
anviroment

Migrate Kafka affsets from HOFS

ros3

Execule Spark Stigaming Jobin
DEV enviionment

HDF 3.C /Hadoop 3.0

Adc sparkyeir.dichive for spark-
defaulls.conlin puppel manifest

Spark job history anc logs are not
working properly

Configure inhound rules for
Security groupsin DLV
environment

Rur some Alrflow/STSJob In DEV

DONE

DONE

DONE

@RicardoFanijul

Development

Creake branch

Agile

View on Board
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MOVING TO STATELESS CLUSTER

NEW CAPABILITIES OF THE
PLATFORM
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MOVING TO STATELESS CLUSTER

NEW CAPABILITIES OF THE
PLATFORM
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JUPITER AND BEYOND
THE INFINITE




JUPITER AND BEYOND THE INFINITE

SOMETHING WONDERFUL WILL
HAPPEN

@RicardoFanijul
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"The only way to discover the limits of the possible
is to go beyond them into the impossible.”
~ARTHUR C. CLARKE

@RicardoFanijul 21



THE FUTURE...?

DO YOU WAN OIN US7?
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