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Big Data at Twitter

e Data

e hundreds of data sources

¢ tens Of

D

53S data processed per day

e thrift / protobuf/ TSV / JSON
e HDFS / HBase / Vertica / Mysal




Big Data at Twitter

e Applications
e hundreds of engineers / data scientists / PMs
e tens of thousands of production jobs per day
e Pig / Scalding / Summingbird / Java ...




Iwitter Analytics Pipeline
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Beyond Hadoop

e \Maki

Oon

<l

_|

Ng use of big data Is more than storing it

DFES and writing M/R jobs

e correct and complete data
e consistent semantics across applications
e veriflable results
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ETL Pipeline

o [raditional ETL pipeline is only one part of the
full analytics pipeline

e controlled by a central team
o well defined schema management
e Analytics pipeline
e Multi-DC, heterogeneous data systems
e Mmulti-team participation
e Mmulti-platform applications
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Growing Pains

e Data / application catalog
e Data evolution

e Data provenance

e Data discovery
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Simple Questions Become Hard

e How to read the data stored on HDFS?
e \Vhat are the fields”?

¢ \Vhat does each field mean?

e \V\ho generates this data”




Case: a Delayed Report

JS, Ruby Report (Daily Actives)

Mysql agg_daily_actives

T
i
EEEE

Rasvelg,

a user actives
Java 99_ -

R

agg_user_login | user_info_agg \

login_analysis ‘ user_info_agg \
user_login_raw ‘ user info DB \

Oink, Pig login_clean

HDFS | /logs/web_login \ /logs/mobile_login
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More On-

call Issues

e Root cause detection
e Alert prioritization
e Job / data ownership

® Ripple e
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Dependency Graph

agg_daily_actives

agg_user_actives

agg_user_login

login_analysis user_info_agg

‘ user info DB \

Team: Analytics

Code locaton: git://xyz
Job log: http://joblog/xyz
Oncall: joe@twitter.com

login_clean

| /logs/web_login | ‘ /logs/mobile_login \
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Case: Tale of Two Teams

e [eam A needs to change the semantics of a field.

e [eam A searches the repo and notifies the users.

e Changes are synchronized and deployed.

e [eam

3 finds their metric drops 10% (only two

weeks later) because they use another repo.
e [otally fictional.
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Deploying Data Changes

® [ime consuming and error prone
e \\Ve do not want to do the following:

loadRange(start, end)
R1 = load (start, 2012/12/31)

from location A with field X
convert field X in R1

to new value Y
R3 = load (2013/01/01, end)
from location B with field Y
union R2, R3

R2

X
Il
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Data Access Layer (DAL)

e A universal data access layer with metadata
service to provide:

® schema management
e storage abstraction

e data provenance

® Usage auditing

15
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DAL Architecture

metadata
repository
3. metadata 2. m.e'fadata request,
audit info
6. metadata update DAL

4. data location

schema,
storage Ul access
5. job submission
1. data access request
Job
Client EagleEye
— —

Simple idea:

fopen ("input.txt","r") => dalOpen ("input.txt","r
fopen ("output.txt","w") => dalOpen ("output.txt","

L
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HCatalog Integration

DAL Hive
Database Metastore
3. job metadata 2. HDFS datasource
audit info metadata
6. metadata update HCatalog
Hadoop ———-—-— DAL

4. data location
schema,
storage

Ul access

5. job submission

1. data access request

Job
Client EagleEye
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Analytics Pipeline with DAL
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Main Components

e Data and application metadata repository

e Metadata and dependency management A
e Framework-specific adaptors

e GUI / CLI exploratory tools
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DAL Database

¢ [rst class entities
e gpplications
® Obs
® dJata sources
¢ data partitions
e Entity properties, dependencies
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Thritt AP

°

RU

D operations for first class entities

e Auditing functions
vold addDependency (Application app,

DataSource dataSource,

DependencyType dependencyType)

e Property functions

vold setAppProperty (Application app,

Yy
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string propertyName,

string propertyValue)
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A PiIg Example

set application name ‘user analysis?‘;
set user name ‘feng?';

users load = load ‘dal://cluster.logs.users
using dal loader();
users = filter user load by
date >= '20130501"' and date < ‘201306011
active = get active users (users);

store active into ‘dal://cluster.feng.result®
using dal storer (date = '20130601%Y)
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INside the dal storer

-— store active into ‘dal://cluster.feng.result®
using dal storer (date = '20130601"Y)

app = dal.createApp (“user analysis™, “feng");
ds = dal.createDataSource (“cluster.feng.resulth);

dal.addDependency (app, ds, WRITE);

store active 1nto ‘feng.result®
using HCatStorer (date = '20130601%Y)

4 N

Wednesday, October 30, 13



Dependency Grap
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Dependency Graph with Latency
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Data Exploration

W EagleEye Home Apps  Data
user_types

processed @ aw-hcat

Details Schema Graph

Description Dependency Graph
The user type for all users logged in during previous 28 days.

LR PONT 0 TGNy

LASY EDITED A OAY AGO GY FENG PEING
R v e P I A TR e Bl iya Deetly St diy e Types

|nf° R R e I P

« orw el rgn_Soraly ouly

Owner: hadoop

\
Frequency: daily
URL heat//heat processed.user_types mm“

——

oink user_audits_analysis:twenty_eight_day

Properties

Koy Value

Consumers

oink user_analysis:dally
hats_path  hdfs//hadoop-dw-nn.twitter.com/processed/usans/yyyy/mm/dd/user_types

oink login_analysis:daily
StoreFunc  omg.apache.pig.bulltin. PigStorage

oink chant_analysis daily
owner

onk email_analysis daily
Schema oink complex_analysis:caily

date_id - chararray
user_id - long

Ok tweet_analysis.daly

days - jong oink follow.daly
=ar tvohn - chammay
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Data Evolution

e Schema change

e Semantics change

¢ [Feld deprecation

e Storage change

e New data type replacing old
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Example: Field Deprecation

e An optional field converter in the serde layer

// when initializing
String converterName = tbl.getProperty("dal.objectconverter");
1f (converterName != null) {
Class<?> converterClass = job.getClassByName (converterName) ;
converter = (ObjectConverter) converterClass.newlnstance() ;

}

// when deserializing
return (converter == null) ?result:converter.convert (result):;
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Challenges

e Migrate existing applications

® SUp

e Nua

a

ffe

oort different frameworks
nces caused by interactions between

rent frameworks

o Multi-cluster management
* [0oling
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Questions?

Feng Peng - @feng
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