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FROM CONTENT STORAGE
TO SCALING SMART DATA







THE PAIN

DATA

need for
distributed
processing
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THE PAIN

» growth of data sets

» smart businesses need
to apply analytics to SMART DATA-
activties - ar SCALE

» doing business online
means real-time MADE easy

» {alent shortage




LILY

The Real-time Platform built for the Age of Data.

We manage, track and measure your data and users,
and do the mat(c)hmaking in-between:

» provide you with business intelligence and analytics
» harvest user profiles and learn their interests
» dynamically engage your users using quality recommendations




WHERE WOULD YOU USE LILY?

» large collections of data » large groups of users
» content repositories » @-commerce / retail
» library catalogs » news / media

» (media) asset management
» product catalogs

» ‘live’ archives

» ... If you want to use big
data, but you need easy.
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BEYOND CONTENT MANAGEMENT

* product / service - f"‘-':-




BEYOND CONTENT MANAGEMENT: DATA + ANALYTICS




LILY 2.0: SMART DATA

L SMARTER DATA DATA PROCESSING
S

X1

USAGE
METRICS

& PATTERNS
¢ RULES

¢ KEYWORDS
¢ LISTS
L 2

—_—
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ROADMAP

» now: highly-scalable data repository: store, index and search
» next: with real-time usage stats gathering and analytics

» |ater: and built-in context- and user-sensitive
recommendations

» built on top of Google BigTable / HBase / Solr

» identical, robust technology in use at Facebook, Twitter,
StumbleUpon, Yahoo!

» scales widely over distributed (cloud) infrastructure




LILY REPOSITORY MODEL

Lily repository model

INSTANCE

SCHEMA

THOUGHT

RECORD

A record has versions
if it contains fields
that belong to the
versioned or
versioned-mutable
scope

RECORD ID
* Master 1D

* Optional variant props

RECORD TYPE

* versioned, each update
causes a new version
* can reuse other record types

as "mixins”®

<&

FIELD TYPE
* Scope

- non-versionad

- versioned

- versioned-mutable
* System assigned 1D

* Namespaced name
Immutable except for the name

1

IIC TECHNOLOGIEPARK 3

FIELD TYPE ENTRY

* mandatory: boolean

VALUE TYPE

* adds multivalue and
hierarchical aspects to
primitive value type

* converts values from &
to bytes

PRIMITIVE VALUE TYPE

* e.q. string, long, date, link, ...
* converts values from & to bytes
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SAMPLE LILY SCHEMA (EXCERPT)

2 o

/* Declaration of namespace prefixes. */
"org.lilyproject.bookssample"”: "b",

"org.lilyproject.vtag":

}s
[
{

name: "b$title",

valueType: { primitive:

scope: "versioned"

}s
{

name: "b$pages”,

valueType: { primitive:

scope: "versioned"

}s
{

name: "b$language",

valueType: { primitive:

scope: "versioned"

}s
{

name: "b$authors"”,

valueType: { primitive:

scope: "versioned"

}s

THOUGHT

"vtag"

"STRING" },
"INTEGER" },
"STRING" },

"LINK", multiValue: true },

{

name: "b$name",

valueType: { primitive:

scope: "versioned"

}s
{

name: "b$bio",

valueType: { primitive:

scope: "versioned"

}s
{

name: "vtag$last”,

valueType: { primitive:

scope: "non_versioned"

}
1
[
{
name: "b$Book",
fields: [
{name:
{name:
{name:
{name:
{name:
]
}s

"STRING" },
"STRING" },
n LONGII },

"b$title", mandatory: true },
"b$pages", mandatory: false },
"b$language"”, mandatory: false },
"b$authors"”, mandatory: false },
"vtag$last"”, mandatory: false }




LILY ARCHITECTURE

(DEPLOYMENT) .
ASTER NODE
A
| 1 |
HBASE HBASE HBASE
REGION NODE| |REGION NODE| [REGION NODE
1 F1 F%
CLENT [SRUDOPSI ) v NODE HDFS I‘ ——
NODE
O SECONDARY
L] NAME NODE
CLIENT —» LILY NODE HDFS HDFS HDFS
DATA NODE DATA NODE DATA NODE
blob access ’ A * A + T
CLIENT — | LILY NODE
o SOLR SOLR SOLR
15
 alabis NODE NODE NODE
nodes T + distributed query + A + T
perform query on
any node
consult available nodes : ZOOKEEPER | | ZOOKEEPER | | ZOOKEEPER
NODE NODE NODE
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perform queries CLIENT consult

available
nodes
* perform CRUD ops
* Avro serialization
* clients connect to
arbitrary node ZOOKEEPER
| BEFORE-UPDATE INTERCEPTORS | *
publish
LILY REPOSITORY available
notify [ |verify - |  POST-UPDATE ACTIONS | nodes
before & finish T
necc_»rd expireq J + bleb store & get
operation operations
push|
m y message HBASE
m HADOOP
WRITE AHEAD LOG 7| records table | y
: < schema table > HDFS
blobs table
h - MAP-REDUCE
MESSAGE QUEUE write ahead log table(s)
o message queue table(s)
m forward linkindex table
h backward linkindex table|
dat
[ s custom secondary indexes LINKINDEX
notify event
= OTHER > | HBASE INDEXING LIB.
Qg%isas oo
U
o suent ek I oiihe Jecwesn LINK EXTRACTOR
denermalized index data
e - — INDEXER
< E get records RECORD-TO-SOLR-DOC MAPPING
LLI [UPDATE DENORMALIZED DATA - INDENER CONFIS ‘ﬁ
>= S !
SOLR SHARD ROUTER
d —
=
—_— O v
d — -«
- > SOLR SHARD SCHEMAXML |

l inter-SOLR requests

for distributed queries

SOLR SHARD REPLICA
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HBASE INDEXING & ROWLOG LIBRARY

» building and querying
indexes, GAE-style

content
B T

index E

» need for sync/async
operations

» updating of secondary indexes
(e.g. link tables)

» feeding of Indexer
(= indexes Lily-content into Solr)

» not: transactions

» need for distribution and
durability




THE LILY INDEXER

: : : : : sharding towards
indexing of multiple incremental index blob content multiple SOLR

versions of a record updating

denormalization batch index building

extraction )
instances

Message Queue

consume
messages

Record A Record B Record C

——
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STATUS JUNE 2011

» Lily 1.0.1 released - developing since 04/09
» some customers - DIY retail / media / news
» e-commerce platform project

» Lily as the data (integration) tier

» first contrib: FrogPond (annotated Java <> Lily mapper)
https://bitbucket.org/calmera/frogpond




NEXT UP: USAGE STATS

» Sits in CRUD-path

» tracks users ops against
records

» from both perspectives

interactions

» arbitrary K/V properties: time,
location, ...

» automatically builds user
profiles (as records)

» tied to records ops

» Indexed access
» time dimension: trending




FROM USAGE STATS TO RECOMMENDATIONS ‘LIGHT

Il » i

» grouping of users based on

» shared properties
» shared record access
: CONNECTIONS
» grouping of records based on
» shared properties l
RECOMMENDATIONS

» shared user operations




FULL-ON RECOMMENDATIONS

» look at real-time-capable Mahout algorithms

» pre-index or -calculate as much as possible
» save as secondary indexes

» present recommendations as part of record API

» allow user to contribute ‘domain knowledge’ to
record processing pipeline

» pattern detection, keywords, ontologies, ...




TIMELINE

» Lily + usage stats 10/20M
» Lily + usage stats + light-weight analytics  12/200
» Lily + recommendations ‘light’ 3/2012
» Lily 2.0 : full-on recommendations 6/2012 )

>BERLINBUZZWORDS -




LILY ENTERPRISE

» adds tools:
» yum/deb package repo

» cluster deploy scripts
(also EC2)

» Admin Ul
» + enterprise support

OUTER I THOUGHT



DEMO (IF TIME PERMITS)

»to »content
»from »mediaType
»parts »message
»listld

»subject

»sender




WHERE?

$

www.lilyproject.org




THANK YOU !

FOR YOUR ATTENTION
FOR YOUR QUESTIONS

» stevenn@outerthought.org

% . @stevenn




