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Elastic Stack in A Day
Milano — 16 Giugno 2016

REVOLUTIONIZE THE WAY PEOPLE
GET JOBS WITH ELASTICSEARCH
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ABOUT ME

NAME

" .
@? elastic

Salvatore Vadacca

ROLE
Head of Technology @ Jobrapido

EMAIL

salvatore.vadacca@jobrapido.com

TWITTER

@totovadacca

LINKEDIN

https://it.linkedin.com/in/salvatorevadacca

COMPANY WEBSITE

www.jobrapido.com
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WHO WE ARE
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©
60+ Mio subs users (current stock)
Jobrapido is the world's leading jobsearch j

v
engine that analyses and collects all job PAGEVIEWS / CLICKS*
posts on the web, giving jobseekers all

280 Mio PVs / month & 130 Mio clicks / month

offers available, ordered for relevance
based on the search they’ve done

JOBS

/ 20+ Mio jobs at any given time
= | & 5 Vil WEBSITES IN 58 COUNTRIES
it ¥ < an Head office Milan + office in Amsterdam
Response - -
Aggregation PEOPLE
100+
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OUR ELASTIC NUMBERS (MAIN CLUSTER)
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NODES

25 data, 3 masters, 65 client

=i Marvel - Overview
QUERY ¢«  FILTERING ¢« %

CLUSTER SUMMARY

Name: ovh.elasticsearch.cluster.02 Status: Nodes: 93 Indices: 121 Shards: 283 Data: 952.50 GB CPU: 9911% Memory: 586.98 GB/1.12TB Up time: 102.1d Version: 1.7.3

DOCUMENT COUNT o @ & % x SEARCH REQUEST RATE 0 @ & + x INDEXING REQUEST RATE

AVG SEARCH RATE
20K/sec

AVG INDEX RATE
400/sec

20 of 28 nodes /o ssiected/ Last 1om

nodes

@ 83.elastic.node
192.168.0.107:9300

@ Og.elastic.node
192.168.0.119:9300

@ Oh.elastic.node
192.168.0.126:9300

@ 18.elastic.node
192.168.0.127:9300

@ 20.elastic.node
192.168.0.128:9300

@ 81.elastic.node
192.168.0.28:9300

@ 82.elastic.node
192.168.0.29:9300
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ashboard  OS CPU (

27 .5 min:230
——~ Mex 350
41 .Q mn:240

, max: 42.0

52.0 min:320

~ max: 54.0

31.0Q mn:270

WA~ Max 39.0

47 .5 mn:310

——~ max: 500

19.0 min: 120

-~ , max 23.0

he leading

JVM Mem (%)

63.3 min:480

A Max 730

60.0 min:460

—__ max 740

50.3 min:47.0

o\ Max 740

45.3 min:450

——\ max 730

64.0 min:460

_— max: 64.0

54.5 min:460

—__ max 740

54.7 min:440

—__ max 750

Disk Free Space

81.2 GB mns12c8

— mex: 82.4GB

370.2 GB mn:3702c8
— max: 370.7 GB
363.7 GB min: 363.6 GB
—— mex: 364.4 GB
3761 GB min: 374.5 GB
e A max: 378.7 GB
384.0 GB mn:ame.168
— max: 384.3 GB
194.7 GB mn 19768
[p— max: 195.3 GB

207.6 GB mn2074c8

—~— max: 208.0 GB

0ps

53.9 min:334

A Max 666

8.3 mnss

A max: 26.4

24 .2 min:179

A max: 33.0

185.8 79

N max 3726

0.5 mnsz

A max: 23.8

27 .7 mn:217

~ max: 35.8

21 .3 mner

Ay MX215

MEMORY
>1TB

DOCUMENTS
>200 M

CURRENT VERSION
1.7.3

jobrapido



OUR SEARCH PAGE . .
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o .
IObrapldo product manager Job Finden Kontakt fiir Unternehmen Registrieren

gesponsert von monster.ch

Ort Diese Jobs per E-Mail
Product Manager
- ger erhalten
> Zurich Lugano )
SEh Adecco Risorse Umane SA e Detail ansehen » Tragen Sie Thre E-Mail-Adresse ein
> Basel und Sie erhalten alle neuen Jobs fiir:
L contve gesponsert von ictjobs.ch ) ) ) ) Product Manager
Product Manager/in B2B im Bereich Computi...
> Luzern
V Jegenstorf )
Firmenname nicht vorhanden e Detail ansehen > E-Mail-Adresse eingeben
Ahnliche Jobs gesponsert von monster.ch Wenn Sie auf Aktivieren klicken, erklaren
Qg!!Q anage i ura Sie, dass Sie die AGB und den Datenschutz
Pr t Manager Life Insurance zur Kenntnis genommen haben und diesen
> Sales Director Q ziirich zustimmen.
> Gastronomie Koch Credit Suisse AG » Detail ansehen »
> Einkauf Aktivieren
> Einkaufer gesponsert von monster.ch
> Kaufménnische Sachbearbeiterin Product Manager Innovation
> Marketing Assistant ? Heerbrugg
> Marketing Leica Geosystems AG e Detail ansehen » B X
.
New Job Vacancies

gesponsert von monster.ch

Aktuelle Suche Product Marketing Manager in Dubai
V Cheseaux-Sur-Lausanne

Nagravision SA e Detail ansehen » Top Dubai companies are hiring

> Product M Job:
roduct Manager Jobs today for new positions.

gesponsert von ictjobs.ch

Product Manager m/w

9 Schwerzenbach Apply Free!
Studerus AG e Detail ansehen » e3de

gesponsert von monster.ch
Product Manager - Marketing

¢ Lugano
Manpower ¢ Detail ansehen »

t von ger de
Product Manager PVS - Switzerland - Perma...
9 Ziirich

XING e Detail ansehen >

gesponsert von experteer.ch
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MOBILE APP &
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eseco yodafone IT &  15:22

vodafone IT &  15:22

GEY IT =
B ¢ product manager / london

vodafone IT ¥  15:22

My searches

My favourite jobs

sponsored - www.dice.com oduct manager / london (10

Product Manager * Nov 2015

© London a / london [ 1
Explore Group » view details = oduct Manager

london (City Of London)
RS Recruitment » view details =

sponsored - www.jobbio.com

Product Manager * Jfov 015 - s fcbbio.com

. - oduct Manager
¥ U Ireland @ London |
London

e INdia MarketInvoice « view details = ketInvoice « yiew details =

2015 - .dice. .
0N italy sponsored - www.monster.co.uk :/V > \:le z'"" * v. 2.1.0 | helene.chaperon@jo...
il Mexico

Product Manager * {ondon (city of London)

- lore Group « view details = View Terms and Conditions
© London

,,,,,,, INTELLIGENT PEOPLE L... » view details =

Singapore

Tell a friend

sponsored - www.monster.co.uk

Logout
Product Manager * °
Sign In © London (City Of London)

GPRS Recruitment » view details = 1 ® I @ \ ® * @

® ‘
S|GN IN SIGN up SPonsored-www.JObbloic;n;[ * Q ® * @ MY JOBS MENU
CNT SELECTION © London MY SEARCHES

QAR O * @

7\ |
K N

J
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WHERE WE ARE
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THE NEED FOR A NEW SEARCH ENGINE : .
% elastic

* Result sorting limited to CPC and publish date
* Debug and troubleshooting nearly impossible
* Exact match was the only option

* Slow reindex time (up to 10 days)

* Custom and inaccurate language analysis

* No high availability

* Hard to scale

S SEACOT
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MULTI-LANGUAGE SUPPORT

@ elastic
1
ITALIAN SWEDISH F\lj T
— = POLISH - =
O 3 RUSSIAN P
I 5
E T - PORTUGUESE
DANISH ) ROMANIAN
ENGLISH =
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JOB INDICES .
% elastic

* One index per country
* Two aliases with filter (organic vs. sponsored jobs)
* Each indeximplements country and language-specific analysers

* A country may support more than one language
* e.g., Canada, Switzerland, etc.

US.JOBRAPIDO.COM

IT.JOBRAPIDO.COM ® DE.JOBRAPIDO.COM

uuuuu

UK.JOBRAPIDO.COM
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THE ANATOMY OF AN ANALYZER a .
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e Strip HTML

* Tokenization

* Lowercase

* Stopwords
1. _german_, french, english_, ... (built-in)
2. Language-specific (file)
3. Country-specific (file)
* Stemming
1. light_german, light_french, english, ... (built-in)
2. Language-specific exceptions (file)
3. Country-specific exceptions (file)
* Language-specificfilters (e.g., elision, possessive)
* Synonyms

* Shingles

the leading oper

jobrapido



MULTI-LANGUAGE PROPERTIES
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FILTER

STANDARD HTML STRIP STANDARD STANDARD, LOWERCASE, GERMAN STOPWORDS

CHAR FILTER TOKENIZER

GERMAN

POSSESSIVE, LOWERCASE, ENGLISH STOPWORDS,
ENGLISH STEMMER

ELISION, LOWERCASE, FRENCH STOPWORDS,
FRENCH STEMMER

ELISION, LOWERCASE, ITALIAN STOPWORDS,
ITALIAN STEMMER

LOWERCASE, GERMAN STOPWORDS, GERMAN
STEMMER, SHINGLE

ENGLISH HTML STRIP STANDARD

FRENCH HTML STRIP STANDARD

ITALIAN HTML STRIP STANDARD

SHINGLE HTML STRIP STANDARD

g SEACOIT
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MULTI-LANGUAGE PROPERTIES : .
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ke
iltered":
"query”: {
"bool": { . . . . .
"must”: { Application-side configurations
"multi_match": { . .
"q.uery":"productmanager", allOW usS tO deﬁne SeaI’Ch fleldS
Mot s /german and their individual boost
"body.standard”3”,
"body.english”2”, <
::body.frer?ch:1,”’,
ot We constantly run A/B-test to
"type": “most_fields" improve matching rate and tune
operator”: "AND”
. relevance
3
b
“filter': { ... }
h
}

g SEACOITI
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By Title
ABCDEFGHIJK

By Region
England

Channel Islands
East Anglia
Midlands

North East England
North West England
South East England
South West England
Yorkshire And The Humber
Northern Ireland
Antrim

Armagh

County Down
County Tyrone
Derry

Fermanagh

LMNOPQRSTUVWXYZ

Scotland

Argyll And Bute
Central Scotland
Eilean Siar
Highland

North East Scotland
Northern Isles
Southern Scotland

Wales, United Kingdom

Blaenau Gwent
Bridgend, Wales
Caerphilly
Cardiff
Carmarthenshire
Ceredigion
Conwy

Denbighshire
Flintshire
Gwynedd

Isle Of Anglesey
Merthyr Tydfil
Monmouthshire
Neath Port Talbot
Newport, Wales
Pembrokeshire
Powys

Rhondda Cynon Taff
Swansea

Torfaen

Vale Of Glamorgan
Wrexham

By Category

Accounting
Administrative
Agriculture / Environmental
Arts / Fashion

Banking / Finance
Building Trades / Labour
Computer

Construction / Facilities
Consultancy

Customer Service
Education / Care

Energy

Engineering

Graduate

Healthcare

Human Resources

SITEMAPS: PERCOLATORS AND AGGREGATIONS

Insurance

It

Legal

Management

Materials / Manufacturing
Nonprofit Sector
Publishing / Media
Recruitment

Restaurant / Catering
Retail

Sales

Secretarial / Administration
Telecommunications
Transportation / Logistics
Travel / Tourism

Web / Marketing

@ elastic

SEACOITI
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SITEMAP BY JOB TITLES a .
% elastic

* Industry is an information you cannot easily find in structured
documents

* Only few websites explicitly show job titles and industry

* What if we build a taxonomy of job titles/industry represented by
gueries?

* That would allow enriching documents at index time by means of
percolators

=) SEACO jobrapido



JOURNEY OF A JOB DOCUMENT a

4

elastic

SITEMAP WEBSITE

CRAWLER CRAWL R CRAWLED JOB ENRICHED JOB
4 DOCUMENT DOCUMENT

.PERCOLATOR

ELASTICSEARCH

@ SEACOITI
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PERCOLATOR EXAMPLE : .
% ¢ elastic

"query”: {
"filtered": {
ot :
L Percolator is a standard query
A (multi match in search fields)
"headline.sta,ndard“ 1",
"body”1",
:body. standard” 1 "1,”
company_name °
o o <: Jobtitle and sector are attached
| operator’ AN to the query and indexed
}}} together with the document
"i‘il}er": { (neSted )
bool": {
-
3
}

"jobtitle": "Account Director”,
"sector”: "Sales"

3

., SEACOIT
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PROS AND CONS
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* Live document enrichment (+)
* Job classification based on keywords (+)
* Aggregate by industry and sub-aggregate by location (+)

* Slower reindextime (-)
 Reindex all 10x slower

* Aggregations are heavy (-)
e Cachingrequired
* Inaccuratesince the populationis dynamic

* Try to be consistent with your queries
e e.g., percolatorsdo not support min_score, whereas queries do

&, SEACOM
) the 1eaing open source archicects jobrapido



WHAT’S NEXT
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* Sitemaps change frequently
* Job import and lifecycle cause link churn

* Sitemaps are heavy
* Tons of jobtitleand locations

* Google periodically crawls sitemaps

* Google allows pushing sitemap changes
* We do not want to push unstable changes

=, SEACOM

) e jobrapido



SITEMAP CHANGES

elastic

MEMORY

ELASTICSEARCH DAY N CHANGES

WEEKLY ALIAS

AGGREGATE

@ INDEX PUSH
> CHANGES SITEMAP >

S SEACOITI
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LOCATIONS

SCOTLAND ENGLAND NORTHERN IRELAND

NORTH WEST ENGLAND SOUTH EAST ENGLAND SOUTH WEST ENGLAND

NORTH EAST ENGLAND

KENT

BERKSHIRE SURREY

NORTH EAST LONDON NORTH LONDON WEST LONDON SOUTH EAST LONDON

LONDON (BROMLEY)

LONDON (GREENWICH) LONDON (LEWISHAM) LONDON (SOUTHWARK)

LONDON (CHARLTON) LONDON (WOOLWICH) LONDON (ELTHAM) LONDON (MAZE HILL)

/UNITED KINGDOM/ENGLAND/SOUTH EAST ENGLAND/LONDON/SOUTH EAST LONDON/LONDON (GREENWICH)/LONDON (WOOLWICH)
/UNITED KINGDOM/ENGLAND/SOUTH EAST ENGLAND/LONDON/SOUTH EAST LONDON/LONDON (GREENWICH)/LONDON (CHARLTON)

@ SEACOITI
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LOCATION MAPPING

v

elastic

LOCATION LOCATION

LONDON

/UNITED KINGDOM/ENGLAND/SOUTH EAST ENGLAND/LONDON

CANONICAL NAME

CANONICAL PATH
GEO COORDINATES POINT (-0.130714000141, 51.498555)

LOCATION DEPTH

|

ORGANIC PATH /UNITED KINGDOM/ENGLAND/SOUTH EAST ENGLAND/LONDON

SEARCH PATH

/LONDON

LONDRES, LONDRA, GREATER LONDON, SE1 1PP, EC2A 4JU, ...

SPECIAL PATH
SYNONYMS

WEAK SYNONYMS

@ SEACOITI
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LOCATION SEARCH AND INDEXING

SYNONYMS

=+

WEAK SYNONYMS

".‘,o elastic

SEARCH PATH

+

GEO COORDINATES

SEARCH

SEARCH

INDEX

CRAWLED
LOCATION

PATH HIERARCHY
ANALYZER

CANONICAL PATH

+

GEO COORDINATES

LOCATIONS

CRAWLED
TEXT

LOCATION DOMAIN (e.g., LONDON) PATH DOMAIN (e.g., /UNITED KINGDOM/ENGLAND/SOUTH EAST ENGLAND/LONDON)

g SEACOITI
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LOCATION SEARCH
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"or": {
"filters": [
{
“terms”: {
"location”: [
"/hartsville, sc”,
"/united states/southern united states/south atlantic/south carolina/darlington county, sc/hartsville, sc”
1
"_cache": false
3
} We search locations by path and
‘geo_shape”:{ coordinates

geo_coordinates”: {
"indexed_shape”: {
"id": "443498",
"type": "location”,
"index": "us_geo_shapes”

path gen,oordingtes Caching is performed only on the
b <,i or filter (sub-filters always depend
b e s on it and we may avoid caching)
} 3
Cache.key': “443498" Cache keys allow saving memory
h

S SEACOITI
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CONCLUSIONS

a .
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* Jobrapido covers 58 countries and 18 languages

* Percolations and aggregations allow for document enrichment and dynamic
sitemap creation

* Pipeline aggregations ease push of significant sitemap changes to Google
* Path hierarchies to cleverly represent location structure

* Index and search like a pro ©
* Documentation: https://www.elastic.co/guide/index.htm]
* Training:thanks Luca and Karel ©
* Book: Elasticsearch— The Definitive Guide

e Support:Jobrapidoisa proud platinum customer (production and developmentadvice) —
thanks Antonio ©

¢ SEACOM
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THANK YOU

jobrapido

http://corporate.jobrapido.com
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