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DETAILS LINEUPS STATISTICS COMMENTARY

Penalty shootout

.oooo 4

L. Messi, P. Dybala, L. Paredes, G. Montiel
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K. Mbappé, K. Coman, A, Tchouaméni, R. K. Muani

T @ &
e .irii.n
J.Lui' PN " J.,.',.Ii.._’lI
[ ]
s @
Number of Ratings: 67k

See all rated matches

. Sofascore ratings > .
L. Messi K. Mbappé

PENY -2

L

& |-|. - 2 Gonzalo Montiel

@

Randal Kolo Muani 3 - 2
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09:09 9

Lionel Messi

Sofascore
statistical rating

View player details

- Match Shotmap

Minutes played

Goals

Expected Goals (xG) @
Assists

Expected Assists (xA)
Shots on target

Shots off target

Shots blocked

Dribble attempts (succ.)

\.Mac Alister @ (@) L Messi

o T @
COMPARE

120
1.88

0.26

[
1
0
2(0)

e O J. Alvarez

TAILS

26

635

23
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LINEUPS STATISTICS COMMENTARY

ALL 18T 2ND ET1 ET2

Match overview

Ball possession @

Expected Goals (xG) @ 227
S
Big chances 3
e
Total shots 10
e
Goalkeeper saves 7
——————=
Corner kicks 5
e
Fouls 19
R
Passes 532
0
Tackles 26
C————
Free kicks 23
—_—
Yellow cards 3



Monthly

28+ million users

1.4 PB+ of traffic m

400+ billion requests .

1.6M req/s peak
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Full page cache
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Cache Stampede

Get item id=1 Get item id=1
-
Get item id=1 O
T
Get item id=1
=
Get item id=1 Cache
—
Get item id=1 %
>
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- Proactive caching

O —> v

Full page cache
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Know how your
users interact
with your app

(system)
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Edit View History Boc

New Window 3 N
New Private Window ¥ N
New Tab #@T |
Open File... #& 0

Open Location... dL

Close Window

12



= Sofascore

13






15

L

amazon

web services
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Varnish
F

HTTP accelerator

The cache is often the
most critical piece of
software for a web-based

business
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Request coalescing

YYVYVY
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Stateless!

mEE
mEE

Amazon Machine
Image (AMI)
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Elastic
Load Balancer

000

000
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Be stateless
where possible
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. mongo DB.

webscale



: ’ mongoDB.

= Sofascore

Replication issues

Data type errors
Difficult to analyse data
Locking

Foreign keys

21



PostgreSQL



e Open source
e Advanced SQL capabilities
e Minimal locking! (MVCC)

e Great performance!
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 p o
~ 1 million

queries /s

~ 90k

transactions / s
/ —
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Pros and Cons

e Simple Replication
[ ] e Simple configuration

e Leader election

e Stability

| e Foreign keys, consistency

e Analytical power
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Recognize the
right tool for the
job and change if
hecessary
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Microservices?
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YOURAPP
WITH 0 USERS
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Async
communication
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Queues

Produces
Message

Producer 1

—D<

Producer 2

Producer 3

I Sofascore

YVY

Message sent to
ONE consumer

-
>

Consumer 1

A 4

4 I
Queue

9 A

beanstalkd

Consumer 2

—D<

Consumer 3
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Queue everything
that is slow
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@

Elastic
Load Balancer
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Elastic
Load Balancer
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Elastic
Load Balancer
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Elastic
Load Balancer

|
Jurl-b
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- CDN

/,\ Load Balance
\ // Shard
VPOV
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ALINTHETTHINGS!



But note: cache
invalidation is hard
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Cache-Control header

Max-age: o0

s-maxage: 3500
stale-while-revalidate: 3600
stale-if-error: 86400
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MB = $$$
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L amazon

Il webservices
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F

Migrating everything
from cloud to DC
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SofaScore

Requests
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2013-01-01

2014-01-01

# CloudFlare

B senerot Wl AWS

2015-01-01

2016-01-01

2017-01-01
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B Users [ CloudFlare [l Serverioft [l AWS
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SofaScore

:: Cost and usage info

Current month costs

$1,684,974.20

Forecasted month end costs

$2,002, 283 .67 Up 446% over last month

Last month costs

$366,573.53

52



F
Lot’s of spare RAM

Cache!
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Cost of people?
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APM

= Sofascore

Type Web

Most time consuming

/sofa_web_event_list_json
/sofa_web_event_details_json
/app_api_v1_user_events
/app_api_v1_event_votes
/sofascore_mobile_mobile4_event_head2head
/sofa_web_team
/app_api_v1_player_events
/sofa_web_event_details
/sofa_web_event_details_lineups_json
/sofascore_mobile_mobile4_event_vote
/sofa_web_event_details_amp
/sofascore_mobile_mobile4_team_events

/sofascore_mobile_mobile4_event_tweets

56

5.9%

5.64%

4.65%

3.84%

3.79%

3.48%

3.05%

2.84%

2.62%

2.55%

2.45%

1.92%

1.57%



Optimizations

App performance

App server breakdown !

250 ms

200 msA

150 ms
100 ms

50 ms
O

4:20 PM 4:30 PM

1.0
APDEX

167 ms
AVERAGE

= Sofascore

4:40 PM

4:50 PM

5:00 PM
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Longer cache

1 VOLET LD MWL S

Throughput 447 rpm
1000 rpm AVERAGE
500 rpm
(@)
7:00 AM 8:00 AM 9:00 AM 10:00 AM 11:00 AM 12:00 PM
= Sofascore



Monitor everything
optimize something

—
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What if the
number of users
exceeds current

capacity?
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Dedicated + VPS
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Josip Stuhli Nov 10,2020, 10:25PM ¢ € :
to

Hi,
| hope this email finds you well.

| have been informed by other mods that you are from New Zealand. I'm interested in
seeing what kind of user experience mobile users from countries outside Europe get using
SofaScore.

Could you record your screen while using SofaScore app so | can see what kind of latency
are you getting? You can open the app, go through live matches, open details, maybe
some tabs, such as lineups and statistics. Maybe open up match list for Saturday/Sunday,
team/player info and such.

I'm hoping to use that info to speed up the loading of the data in the app itself.
Thanks,

Josip Stuhli
SofaScore CTO
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G tome »

Yes mate I'm from New Zealand but living in Australia and everything seems to be working fine

e

All Games

v Tennis

State of Origin

B RPReplay_Final1605088
002.mp4

&
oE
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350 ms

300 ms

250 ms

200 ms

150 ms

100 ms

50ms

1318

1319

13:20

= Sofascore

1321

13:22

13:23

13:24

13:25

13:26

Response time by continent

13:27 13:28 13:29 13:30 13:31 13:32 13:33

Australia

13:34

13:35

13:36

13:37

1338

13:39

13:40

1341

13:42

1343
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Shouldn’t CDN do
that?
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kubernetes
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LONGHORN

|



Real time
updates
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NATS <
Messaging

NATS is an open-source messaging system. The
NATS server is written in the Go programming
language. Client libraries to interface with the server
are available for dozens of major programming
languages. The core design principles of NATS are
performance, scalability, and ease of use. Wikipedia

Developer(s): Synadia Communications, Inc.
Initial release: 2011

License: Apache 2.0

Stable release: 2.8.2 / 4 May 2022; 6 days ago
Written in: Go

72



SofaScore
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500k+ msgs/sec
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What to do with
2 PB of data?
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ClickHouse

- OO

Apache

Superset




1.75 PB -> 46.8TB
1.4 Trillion rows

Insert:
rows_per_sec 2 .1 5 Mil
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ClientIP

203.161.33.185
185.51.61.123
192.64.113.199
223.19.209.2
46.134.139.172
2a02:8070:6482:7...
41.113.128.118
203.175.9.145
36.134.84.234

98.201.93.87

= Sofascore

count()

9382
5151
3706
2725
2643
2335
2221
1840
1591

1494

unig_methods

1

1

uniq_user_agent

1

1

unig_routes

14
3
3

31

21

40

10

43

min(EdgeStartTimes

2024-11-19 17:31:13
2024-11-19 18:10:17
2024-11-19 17:31:00
2024-11-19 17:31:08
2024-11-19 17:31:00
2024-11-19 18:26:16
2024-11-19 17:32:57
2024-11-19 17:31:11

2024-11-19 17:31:03

2024-11-19 17:38:28

77

max(EdgeStartTime:

2024-11-19 18:30:12
2024-11-19 18:27:37
2024-11-19 18:29:19
2024-11-19 18:29:32
2024-11-19 17:42:41
2024-11-19 18:29:33
2024-11-19 18:29:29
2024-11-19 18:29:25
2024-11-19 18:29:04

2024-11-19 18:29:16

_ |



- Clickhouse + Superset &

MAU YoY @ :

October 2024

28M

+12.5% compared to previous year

MAU YoY Composition e

@ANDROID @I0S @ WEB

28M
24.8M

25M

20M

15M
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October 2023 October 2024

MAU Over Time @ :
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MAU YoY Change Over Time @ :
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SofaScore > Sofascore Project

1- Sofascore - All - GA4 ~

Q Try searching "measurement ID"
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Infra cost is 0.6% of revenue
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Cache all the things!

Be stateless where possible

Know how users interact with the app

Recognize the right tool for the job and change if
necessary

Cloud should be the default, but keep your options open
Queue everything that is slow

Monitor everything - optimize something

Keep it simple for as long as you can

= Sofascore



Thank you!

https://www.linkedin.com/in/jstuhli/
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