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Continuously yield high quality
data while growing from 100 to
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100,000,000 requests [ day
~ 300 data sources
9000 GiB (compressed) raw data

(2022)

100 requests [ day
(2013)
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Revenue Manager

\

Web App

Report
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Hmmm... Data...

R

Check in date: Check out date:
08. September 2022, Thursday 09. September 2022, Friday MODIFY - DATE & HOTEL

tion de

Click Book to select the room you wish to book. Currency: | BGN v
79 +4 Double room "Standard" rates in: BGN
Rooms left: 5
BED&BREAKFAST 448;00 Rooms: BOOK
Bed & breakfast 106,20 1v 2 persons, 1 night(s)
Min stay: 1 night(s) Sales policy per person Total: 212,40 BGN
HALFBOARD 445;00 Rooms: BOOK
Halfboard 130,50 1v 2 persons, 1 night(s)
Min stay: 1 night(s) Sales policy per person Total: 261,00 BGN
Capacity: 1-3 persons
Click for info
- .
4§ +# Double room "Superior" rates in: BGN
Rooms left: 5
BED&BREAKFAST 157,00 Rooms BOOK
Bed & breakfast 141 ,30 1v 2 persons, 1 night(s)
Min stay: 1 night(s) Sales policy per person Total: 282,60 BGN
HALFBOARD 48350 Rooms: BOOK
Halfboard 165 15 1v 2 persons, 1 night(s)
s

Min stay: 1 night(s) Sales policy per person Total: 330,30 BGN

Capacity: 1-3 persons
Click for info




Data Ext

Crawler

raction...

A

Extract + Transform

Data Source

Gheck in date: Check out date:
09. September 2022, Friday

08. September 2022, Thursday

|

Capacity

Click forinfo

LS

Capacily: 1-3 persons
Click forinfo

MODIFY - DATE & HOTEL

Click Book to select the room you wish to book.

## +# Double room "Standard"
Rooms et 5

#f +# Double room "Superior"
Rooms ot 5

BED&BREAKFAST 448,00
Bed & breaklast 106,20
Minstay: 1 nighi(s) - Sales policy per person
HALFBOARD 445,00

rd 130,50
Minstay: 1 night(s) - Sales policy per person
BED&BREAKFAST 157,00
Bed & breakdast 141,30
Min stay: 1 right(s) ~Sales policy per person
HALFBOARD 183:50
Haltooard 165,15
Minstay: 1 night(s) - Sales policy per person

Rooms:

1v

Rooms:

1v

Rooms:

1y

Rooms:

v

Currency: | BGN v

rates in: BGN

2 persons, 1 ight(s)
1al: 261,00 BGN

rates in: BGN

2 persons, 1 ight(s)
Total: 282,60 BGN

2 persons, 1 ight(s)
Total: 330,30 BGN




Data Extraction...

Crawler

Extract

A

Transform

Transformer

Data Source

Gheck in date: Check out date:
08. September 2022, Thursday 09. September 2022, Friday

Click Book to select the room you wish to book.

## +# Double room "Standard"
Rooms et 5

v BED&BREAKFAST
804  breakiast
Vinsiay: | nignie) Sales poicy

HALFBOARD

Min'stay: 1 nighi(s) ~Sales policy

Capacity: 1-3 persons

Click forinfo

#f +# Double room "Superior"
Rooms ot 5

F % BED&BREAKFAST
Bed & breaidast
Min stay: 1 nigni()  Sales policy

HALFBOARD

Halfboard
- 1 night(s) ~ Sales policy

Capacily: 1-3 persons
Click forinfo

MODIFY - DATE & HOTEL

418,00
106,20

per person

445:00
130,50

per person

157,00
141,30

183,50
165,15

per person

Rooms:
v

Rooms:

1v

Rooms:

1~

Rooms:

1y

Currency: | BGN v

rates in: BGN

s, 1 night(s)
261,00 86N

rates in: BGN

2 persons,

1 ights)
Total: 282,60 BGN

2 persons, 1 ight(s)
Total: 330,30 BGN




19222#{137#0#166678
Q0#1926 7# TH#H2HH#HH#HIH#1
660788000#0

o)

Inputs

"max_persons": 2,
"is _bar": true,

"is_cancellable": true,
"price value": 212.4,

"BGN" Y

"currency":
"meal type included": 1,

"room name" :
"rate name":

"Double room \"Standard\"",
"BED\u0026BREAKFAST"

| Extract
#% + #| Double room "Standard"
Rooms left: 5
iI = ! BED&BREAKFAST|
s a I oed & breakias
——a "—'_I Sales policy
HALFBOARD
Sales policy

Click for info

\ Transform
2

rates in: BGN

800 roum
106,20 1V waii ki

S S DOTSOn Total: 212,40 BGN
145,00 Rooms:
130,50 1v

Total: 261,00 BGN

"HotelID": "3d51d3127bdde31869c40f4aflaa2B8af"”,
"RoomName": "Double room \"Standard\"",
"Adults": "2",

"Currency": "BGN",

"RateName": "BED&BREAKFAST",

"Bed & breakfast",

"106,20",

"per person",

"FromDate": "2022-09-08",
"ToDate": "2022-09-09",
"ExtractStartTimestampUTC":

"Meal":
"PricePerNight":
"PriceDescription”:

"2022-08-17 21



2013
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Temporary File Storage Proxy Data Source

(scraped documents) 2013

0 Network Storage |
( single input / timezone ) 1
N Scrapyd @ VM <
csv| o Tt Tt > Y [
Input U.cu:u:t::mﬂ
Google
Compute Engine
Temporary File Storage
(fulls backup)
e —
Giant CSV Files
(Json) ;
! Reprocess
g Kafka :
FB H H
ALLIN = 4; H
Protocol Buffers v 3

Transformer

(Python)

BigTable

11




Error Prone

/1. Manual Intensive
/1. No Overview
/1. Costly Retries

2013

12


https://emojipedia.org/face-screaming-in-fear/

2015

Integrities (v1)
An integrity is one job assignment, and links to one crawl input.

| |
Check in date: Check out date:
08. September 2022, Thursday 09. September 2022, Friday MODIFY - DATE & HOTEL

Click Book to select the room you wish to book. Currency: | BGN v

T +# Double room "Standard" rates in: BGN
Rooms left: 5
BED&BREAKFAST 448,00 Rooms BOOK
Bed & breakfast 1v 2 persons, 1 night(s)
106,20
Min stay: 1 night(s) Sales policy per person Total: 212,40 BGN
HALFBOARD 145,00 Rooms BOOK
Halfboard 130,50 1v 2 1
Min stay: 1 night(s) Sales policy per person
Capaciy: 1-3 persons
Click for info
% +# Double room "Superior" rates in: BGN
Rooms left: 5
BED&BREAKFAST 457,00 Rooms:
ast 141,30 1v
1 night(s) Sales policy per person
HALFBOARD 48350 Rooms:
Halfboard 165,15 1v
ay: 1 night(s)  Sales policy per person

Capacity: 1-3 persons
Click for info
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Integrities (v1)

Status tracking per integrity, stored in a MySQL Database:
missing — error or complete

U 4 Auto-Retry on Failure

<: L4 Overview

2015

N

14



2015

N
Grouped Integrities

VN4
<Q> = Report

V A (excel)

Revenue Manager

show ¥

Generate

Report
Integrities

Complete

15




Scheduler (v1)

Introduction of a GUI:

High level cross-VM configuration (automate)

Ability to orchestrate on a higher level

2015

N

Spider Task Timezone Batch Server Scheduled Started time Runtime Pages/min count scraped Progress Errors Exceptions Actions

CtripPrices Ctrip 10 1/1 crawler6 17/10/2016, 14:22 0 min 1hrs, 4 210 15493 2581 100% 16 3 Log
Prices 14:20 min Retry

CtripPrices Ctrip 10 1/1 crawler3 16/10/2016, 14:22 0 min 1hrs, 41 140 15532 2679 100% 13 0 Log
Prices 14:20 min Retry

16



2015

N

Revenue Manager

Web App

Scheduled Data Pipelines:

vAg vAg vAg
e it 3t

Morning

Afternoon Evening

No Fresh Data &

17



+0T8 © atkat, Hotel A Hotel B
a =] z8 %

o= 40% ?6321% ® 0
@ Thu 18/08 -- B 36% 26320 % ® 2 8,000 %
@ Fri19/08 - 2 39 26320% ® ? 8,000 %
© Sat 20/0: -= 8 a1% 6,320 % ® ¥8,000 %
- 36% 26320% ® 28,000 %
Mon 22/08 - 42% 27624 % ® 29,000 %
Tue 23/08 -- 3% 27624% ® 214,500 %
Wed 24/08 - 27624 % ® 213,500 %
Thu 25/08 -- 44% 37374% ® 213,500 %
Fri 26/08 - 43% 26847 % ® 79,000 %
Sat 27/08 - 46% 26847 % ® 29,000 %
© Sun 28/08 -- 8 38% T6847 % ® 28,000 %
Mon 29/08 - 8 40% 26321 % ® 29,000 %
Tue 30/08 - B8 39% 26321% ® 29,000 %
© Wed 31/08 -- 8 37% 6321% ® 29,000 %

Hotel C

%10,000 % ®

8500 % ®

78000 % ®

78000 % ®

Hotel D

¥8,999 %
27,999 %
27,499 %
79,499 %
214,999 %
210,799 %

78,999 %

8,999 %

28,999 %

9,899 %

¥8,099 %

Hotel E

27,400 %
25,400 %
6,400 %
76,400 %
76,400 %
26,400 %
76,400 %
26,400 %
26,400 %

6,400 %

Updated 5 minutes ag

2016

18



Liveshops...

Live

Always active

Scale

Automatic
Resource-based
Scaling

2016

N

Inputs

Stream inputs over
Pub/Sub to crawlers
on demand.

CSV — Protobuf

19



2016

Crawler

SuperProxy

SuperProxy

A MITM HTTP(S) Proxy written in Golang.

e Designed to handle high throughputs of requests/second;

e Ability to monitor all incoming and outgoing traffic;
e Delegate to proxy providers;

Only later we also started using it for emulation of HTTP and TLS

Fingerprints.

Proxy F

20



2016

N
Internet Browsers

| am a browser.

Data

/ (XHR)

Document

/ Document

scrapinghub/splash gﬁé

Form

&

Lightweight, scriptable browser as a service with an
HTTP API

21



csv
Input

Network Storage
( single input / timezone )

e

BigTable

Y

SuperProxy

A

Pub/ Sub
Scheduler (v1) > ¢
(Python) Splash [
Pub / Sub
? (from API)
s Temporary File Storage
write missing : Retry y (scraped documents)
status e \ |\
Temporary File Storage
ROEpY 8. VM (fulls backup) Scrapy Docker
Google Workload
... trigger Compute Engine @
action BigQuery

< o .

status :

update :

Reprocess |

Isub |
y v
status [
Uit 2 PUb / Sub
Transformer

(Python)

22
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Internet Browsers

Replace Splash

e Our demands outgrew its capabilities
e Javascript > Lua
e Rendering engine easy to detect

|
L W
.-

Puppeteer

2017

N

24



Anomaly Detection

Based on historical data

e Pattern-based anomaly detection
e Allows us to keep billions of data points
Accurate at any given point
o One of many solutions to our “scale” challenges

Anomaly

L

g)it weird .}

25



Our client and data
needs were growing
exponentially

Infrastructure suffered
from Legacy Creep

Business needs were
harder to integrate
into our infrastructure

2017

26



2018

.“ OTAINSIGHT

Integrities (v2)

19214#{184#0#19246900#19231#1#2####}#1660078800#0

Sl 184 1 2 308362 19214 1 rate 19231

27



2018

Integrities (v2) :

000

z
§
¥
§ o
£
. . ....II'“H“I' IIII'I- - ..J'““ﬂll. | PR I
3 P, 00, & b p
EEEEE P ESLESEEELEESEEEELESSEEELEL IS ELELEEES 1;“\*;‘*‘& s é EREEREAEELESEEES
Eacthouss 1)
@ pionncd & ® sSchoduled @ retied @ SOone @ done. :
USEFUL LINKS
Losker
egtons
ey
Googe ot s eomce o gonge contep s e et 20T esoucs Ko coene 2Nl eI on apse ponearsnedes,
P boging  cramiers b consinarIAGK (o sper Aaman 3022 nencenz2
orain M o contig
Wsching Toos:
vt comolncho et oot o yperIDRT2A8, ouscelabels procr_AIDR220:
o o S eirone wart et i e AN sene o T3 A o e K242
Pty
Scneduer debug ol ogsaene rgt-otncgeiesdrgoiis B oy DK 2208 e sbels o KLID 2201
T e e S e s okt B o A P s Ascr e DA h e DS mimeapcs SR Tssenes 3 domariasoss mess 2452 2%S “cormans-
Sucksriver s o cramters e
Siheier
Saxnbana
INTEGRITIES DETAIL VIEW
omamaaND e SOFTDEADUNE | PRORTY 10§ THER HOTEL © »0r NTEGRTES
Source X Demand 10/0819:00 Moming 1 14271561 4166809 1 1660158000474204-1#1414271561 46
INTEGRITIES LIST VIEW
At cote 4 Persons Status 1 Links Retycounts @ RNCB  Transtormed? Fullintegrity key Pos Pt
20220828 complere (uve] [scaven| [woos| [ruus) [mansromms| [weur) o e tose e ISHTAYONAZTISSIFISZI0NISEEAE0ISE000R0 Unspectied
20220820 complete [uve| [scaaven] [1oos| [ruws| [TRansromms | o e ose W 2ISHUASORAZTISGIFIS22451934 4116505800040 Urspeciied
20220818 complete |uve| scravep| [100s| [Puus| | Tmansromms | ° false faise e 19215 H(7450414271561£19222819#4£ £ /4166015800040 Unspecited
2022081 tocs| [ruus) [Teanseomes| o ™ fase W O2ISSTAOFM2IESIIO2198A £ GEIISE000H0 Unspected
222001 100 [Taansromms o wo wso b0 2NSHTALOFMINSGIIOIS A NAIGEOISR00010 Unspeciod
20220829 complete scamseo| [10as o e fase e SHTA0SAZTISGINIS23IH1 4488 HES0SE000H0 Unspecited
2022000 scrmreo| (1008 o e fase e SATASOAITISGNFIS2Ss N 015800040 Unspecitod
20220010 scamre)| [100s o oo tase e IOISH7AYOAZTISGIFIS254410¥4 48 E0S8000K0 Unspected
2020846 scrmeo| (1068 o e fse e IOSHTAOHAZTISEISIO2208184 4 416601SE00080 Unspectied
20220811 complets [UVE] (scaapeD] (1008 weor) o e se e TOSATAOM2TECIOZISASEAIGEIISI000N0 Unspected
20220813 complote [uve| [scaaven| (1008 [weur) 0 taise. faise. e 1921574082 TISEN 17414425 9)0166015800090 Unspecited
20220907 complete [uve | [scaasen| [10s. ° e tase. true 1921547420142 7156141924214 4 4 14766015800040 Unspecited
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Integrities (v2)

Satisfy our needs for atomic writes at scale

FoundationDB

The right tool for the job.

2018
6 “

29



2018

N
Integrities (v2)

Apply lessons learned from liveshop crawlers to scheduled crawlers

k8s Protobuf

Orchestrated by Drop the CSV Inputs in favour of
scheduler (v2) Protobuf-driven Crawl Inputs

30



Integrities (v2)

Automate workload definitions

Planner

Forecast and simulate

2018

N

22000
£ 0
oo
2w |
|l sl I |1 I |l
o Ml il Ly 1 L WEEE 1 11 ol
EELLLEESEL L EEELLEESELELELFELEF LS EFEF L EELELELELEELFLSE LI FELEELE L ESEEELEE
Extact hours (UTO

Scheduler

Orchestrate workloads
and deliver crawl inputs

31



2018

N
Integrities (v2)

Migration to our new infrastructure

Test Parallel

Tests and Traffic Run both versions of Integrities
Emulators in parallel for an extended
period to compare workloads.

32



Planner

(Python)

Scheduler (v2)
(Go)

Pub / Sub

Proto
Input

InputGen
(Go)

FoundationDB

A

o

Integrities (v2)
Dashboard (Ember.js)

BigTable

Y

SuperProxy

A

A 4

Puppeteer

Temporary File Storage
(scraped documents)

<
<

Status
Updater
(Go)

>
>

Temporary File Storage

Pub / Sub
(from API)

| RN

F—C

Ser Docker (fulls backup) Scrapy Docker
i Workload @
J\ BigQuery
° :
Reprocess :

/ Sub

e

status

update

Transformer

(Python)

Pub / Sub

1

33



N
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Automate

Priority #1

Error Monitoring: Sentry

Alerting: slack + email

Incident Response: PagerDuty — OpsGenie
Tooling: Metric exports & Dashboards

35
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Be Pragmatic

Cost-Reward Balance

e Proxy?
e Browser?
e Automate?

AT WHAT COST?

N
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Present to Future Roadmap o ﬂ OTAINSIGHT

e Hire & Educate
e |mprove UX
e R&D: Anti-Fingerprint

38



careers.otainsight.com
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Give a crawler engineer scrapy
and you can extract data for a day,

teach him how to scale and you will go to space.

N

40



.“ INSIGHT

Thank You
Web Data Extraction

Powered by Zyte

M



