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CerogHsa B nporpamMmme

=> CyTb System Design: 3a4eM U Kak
NPOeKTUpoBaTb NOMNyNspPHble CUCTEMBI

-> [lonynsapHble OWNO6KM Ha
cobecejoBaHUAX NO AU3aNHY CUCTEM

- KaK n3y4ynTb NpUHLMMbI
NPOEKTUPOBAHUA CUCTEM, MOATOTOBKU K
cobeceioBaHUIO U C NOJIb30W
NMPUMEHSATb NX HA NPaKTUKe
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Korga npuLiio NnMcbMo cyacTbs

Hello from Google :)

Hi Vladimir,

I’m a software engineering recruiter for core
Google Cloud products that support ~1 billion
of our users daily through planetary scale
distributed systems.

| wanted to check in and discuss positions in
our Google Cloud hub in Poland with you,
and hear about what you've been working on
recently at Sberbank.

Do you have some time over the coming
week for a quick call to discuss?

Hope you're keeping well and safe, and
looking forward to hearing from you soon :)

AWS - Career opportunities

Hi Vladimir,

Liliia from AWS here. How are you doing
right now?

| currently look after Software Engineer hiring
for AWS across Ireland (Dublin), Italy (Asti,
Cagliari), Spain (Madrid), Germany (Berlin,
Aachen, Walldorf), Poland (Gdansk), and the
UK (Cambridge). Basically, all of our teams
are hiring at the moment! During the process
you would get to know the different teams
and it's totally down to you to choose which
location you'd like to join at the end.

| wanted to keep this discussion open for
now and just quickly check if this could
actually in general be interesting for you. Just
let me know your first feedback here :)



Kak »xe xouetcs B 6urtex (Google/Amazon/Netflix/...)

D
bllnd Lessons learned: Amazon, Facebook, Microsoft, and

Google

Google - xms2p

N

After working for at least a few years in 4 huge software companies, here is the main lesson
from each experience.

Amazon: Prioritize or burn out. | learned to prioritize and say no. Each time a manager came
with more work, | would show the list of what | was doing and ask for the position of that new
item. Always made it clear where was the line of the things | could do.

Microsoft: Tech is not everything. Worked on promising projects that failed miserably in the
market, and some didn't even reach the market. Worked on other projects that | couldn't
believe were sponsored, and those made it to the short list of products/services with more
than $1bi/year revenue.

Facebook: Let the customer decide. Similar to the lesson from Microsoft, but more intense,
experimental, and data-driven. The customer may not know what they want or need, and you
Cb 3,312 Q 273 also don't know. Put the options before the customer, do A/B testing, and look at the results

without bias.

clck.ru/33vkDu



https://clck.ru/33vkDu

A Day in the Life of a Software Engineer

> ;- Kevin Naughton Jr.
= @KevinNaughtonJr

my typical day at Google:
9am - reverse a linked list

_ 1}

-

11am - count unique ways to climb a P TN W
Sta | frcase w it h d p Why everyone wants to work at FAANG (Facebook/Meta, Amazon, Apple, Netflix,

12pm - lunch

3pm - help animal escape NxM
matrix efficiently

4dpm - invert a binary tree

bpm - commute home using
Dijkstra's




Y camypas HeT oddepa, eCTb TOJIbKO cobecefoBaHUS

YBupen
NHTEPECHYIO
BaKaHCUIO

YBupen
KOJIMYeCTBO
cobecenoBaHUi

. . . . 7 o4
Google interview process and timeline € iGotanoffer

Step 1 Resume screen
Step 2 Recruiter call

Step 3 Phone screen(s)
Step 4 Onsite interviews
Step 5 Hiring committee
Step 6 Google team match

Step 7 Salary negotiation

A

~2 to 4 weeks

~2 to 4 weeks

Total:
~4 to 8 weeks
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O6uwaa noaroToBkKa

Wednesday, March 12, 2008
Get that job at Google

Preparing for the Systems
Design and Coding
Interview

TpeHnpoBKU

no anroputmam 3.0

bit.ly/3G9VIxW

clck.ru/33z8KF

clck.ru/342bpJ
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Y)Ke Hemnnoxo, HoO HY)XHO cTapaTbcs 6osbLue

‘It ain't much but it's honest work”

Solved Problems

Easy 620 Beats 100.0%

Medium 1348 Beats 100.0%

Hard 563 Beats 99.99%

11



System Design Korga Bbl BUguTe ero B nepBbin pa3s

S0Y0U WANT, ME 10 DESIGN
NETFlIK‘\

12



Kak Mbl npeactaBnsieM cebe System Design
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Ecnu Bbl BAPYr He y3HaNK, 3To 6bls1a apxutekTypa Twitter

- g Posted by Elon Musk
I Twitter Architecture 2022 BedaW by byisbytedocom

| Prediction Service
o onboarding

discov mixer : A
SLONDTY ad S service |
Web service

iPhone . .
Android \ / Home Scorer
GraphQL N ! | |

iPhone —» Federated Timeline Mixer Timeline '/ )
imeli i
web Strato Column SN Scorer ; / Feature Hydratlon

* inject ads, who-to-follow, B¥-T=Tg A

tweet/user onboarding _
content hydration, " « conversation module

visibility - cursoring | pagination
filtering - tweat deduplication
\ + served data logging

Twntter N Candldate Sources

Frontend = HTTP TLS-API

(TFE) android —» (being deprecated)

coon B s 1

\

Ca}wdidate
Fetch

Timeline
Read Path E Service Prediction Service

EarIyBlrd

Next-gen System
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Ha caMoM pene, npupaerca caenartb BOT 9TO

Design Reddit

Possible flow for auth using
lambda

/—\\.

?

N
CLIENT : - Serves media for Topics
~— cdn.com/images/hash_of_ima
ge.jpg
/Y

A
CLIENT I

W ‘ll\

CDN

REGISTER

LOG-IN

AUTH
Could redirect to client SERVICE

PUT/DELETE

Pros/Cons of 1 DB/ser

sthlecenite » PRO cleaner sepa
» PRO different DB
« Con: more infrast

on: analytics mu

auth services validates
agaisnt IDP and gives cookie
cookie sent w/ each request |

Cookie signed against key on
server so can't be tampered.

AP| GATEWAY
(Mobile/Web)

A DI

Datal

IMAGE STORAGE
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KakuMm 6biBaeT
NAN3anH CUCTeM



Tunonoruns cTapToBbIX YC/TOBUMN

Kakyto cuctemMy cTponm?

[TonynspHbIN HoBasi puya ans
CepBUC C HYNS M3BECTHOIO cepBuUca

ApXUTeKTypa
BalLlero npoekTa

17



Bce HauMHaeTcAa ¢ NpocToro Bonpoca .

-> “[laBanTe Mbl C BaMWU

3aJu3aHUM CUCTEMY..."

PASTEBIN Uber

yelp s

TikTok & \WeChat

18



Knaccunyeckue cuctembl

NETELIX

My Instant Queue

My Recommendations

New Releases Super High Me
Last's Week Top Choices

Browse Genres

Search

Sign Out

Donnie Brasco Faithless

NENALLLIX SUM PR

§® PASTEBIN

-ahotmaxl.com peido2907 Netflix 25.08.2018
B :oroit.comn king1432  Netflix  25.08,2018
I corait. con felsefe  Netflix 25.08.2018
I o2 con dogdog Netflix 25.08.2018
o i con jnitkal3 Netflix 25.08.2018
I co2it. com stevell02 Netflix 25.08.2018
_gmaxl.com cg2k9h55 Netflix 25.08.2018

B corail.com  kalimi  Netflix  25.08.2018
I - co.fr  romane  Netflix  25.08.2018
-hotmail.com

o2l con  biel28@3  Netflix  25.08.2018

B corail.con coralld3  Netflix  25.08.2018
B -too. it Capaonga2  Netflix  25.08.2018

* %
Romance &
Cigarettes

IVELLOW
ASPHALY

* % %
Yellow Asphalt

faq

¥ O 0 O # B €

Do

Home
Explore
Notifications
Messages
Bookmarks
Twitter Blue
Profile

More

Tweet

Home

For you Following

® Elon Musk replied
Genevieve Roch-Decter, CFA & @GRDecter - 23h - ¢
Elon Musk is sitting next to Fox News owner Rupert Murdoch at the
SuperBowl.

What are they talking about?

Wrong answers only.

© 7028 10 2,822 Q 56.6K ihi 17.3M S
f Elon Musk & @elonmusk - 22h
. Replying to @GRDecter

Dogecoin

QO 7260 0 8217 Q 163.3K ht 15.4Mm &

URL Shortener

http://looooooocooooooooong.url

http://short.url

llll
Kk
COMPLETE PERFECT FOR

CUSTOMIZATION
AND CONTROL

SOCIAL SHARING

Q  Search Twitter

What’s happening

NBA - 37 minutes ago
Spurs at Cavaliers

#0nePlus115G
Get yours today
B Promoted by OnePlus India

Trending in India
#PulwamaAttack
23.2K Tweets

Technology - Trending
i0S 16
4,579 Tweets

Education - Trending
#ActiveShooter

Show more
Terms of Service Privacy Policy

Accessibility Adsinfo More -
© 2023 Twitter, Inc.

clck.ru/33vi2x

19


https://clck.ru/33vi2x

bonee peakune BapnaHThbl

tRating g History level  Global Ranking  Attended
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2020 2022
Solved Problems Badges %
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( leetCode Explors

@ Descriptior

1. Two Sum

Example

Given nu

Because

retur

ms = (2, 7, 1

nuns (0]

n (e, 1l.

= Problems

+ nums

indices

Question Content

Question Picker: o

class Solutton {
public:

}

vector<ints twoSum(vector<int>& nums, int target) {

}

Code Editor

( LeetCode
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bonee peakune BapnaHThbl
® reddit

Q search

Trending today

60 Minutes
Trump ‘60 Minutes’ Interview
Draws Almost 17 Million Viewers

Pogba
Pogba translating Ole's
instructions for Cavani

Aespa
SM Entertainment to debut new
girl group aespa

@ r/reddevils and more @ r/kpop and more

@ r/television and more

Popular posts

")
M Hot  United States +  All States ~ ¥ Ne il To — R ‘@(
[
4 L r/AskReddit -a
53.8k & @25 R 42R24 8
3 :
What video game caused you the most amount of rage? e
M 32.9k Comments # Share a Save
-
4 @ 1/TooAfraidToAsk - Posted by u/officialginge 16 ho 768 &9 ™2&a6More RG]

9k
r’; As as person looking at the US from an outside perspective, why would

you vote for Trump?

I dont understand it, this man is on the knifes edge of running a dictatorship. Can
someone help me here?

EEE

{5 Ssignin to Reddit with Google

£

[ LOGIN

Elisa Beckett

elisa.g.beckett@gmail.com

Chief o .
NYPD Ch Elisa Becke B

elisa.beckett@ink-42.com
Chanted

e r/politics and more

r/pcmasterrace

r/halo

r/Minecraft

r/NintendoSwitch

r/2007scape

B 8.2k Comments # Share [ Save
4 () r/MechanicalKeyboards - Po by ainVinceO2 11 hours +JOIN Top Near You Outdoors Beauty
11.4k Qo 13 @, B 13 &33 Mol
¥ ePBT Skadi - Giveaway!
natRADS vt . b ADVERTISEMENT

Be listened to.

And truly

haard




HoBasa ¢uua

Hy>XHO cnpoeKTupoBaThb

R o Z n
HOBYIO u4y Ans

Vintage Pile Fur teddy
Coat brown faux fur max

~ Q. Come up with a system mara look alike Fairmoor
SYESISOULENLOLS S ARl =1 design for a new feature s o
(O6b|l.| HO nQnynngOﬁ). where users can follow pins R
or users for updates. — =
CyTb - NPUMEPHO Ta XXe camas. —/ N
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ApXuTeKTypa BalLlero TeKyl,ero npoeKTa
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KoMy Hago npoxoauTtb System Design

X [:/ Facebook l x » Amazon J X | Google ) x  GPT r

X ["‘("’Yandex

N

)

SDE IlI

‘66:
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JlecTHULA B He6O

L3/L4 - OCHOBHbIe OXMNAAaHUA:
3HaHWe anropnTMoB, YMeHNe nucaTb
KoAl

L5 - Cnoco6HOCTb NPONTH
aPXUTEKTYPHYIO CEKLINIO UrpaeT
BaX>XHYO pOJib, BMECTE CO CKUIJ1TaMWU
KOMMYHUKaL NN

L6 - OueHnBaeTCcAa Mo BO3MOXXHOCTH
NMPUHOCUTb UMMAKT U 6paTb Ha cebs
CNOXXHble 3aaa4u. [polnbin onbIT,
YpOBEeHb OTBETCTBEHHOCTU TaKXXe
ObyayT yYTEHDI

T B G Ge 6t

clck.ru/33wEDs
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The Key Mistake Nearly Everyone Makes

KnrodyeBas ownobKa
BCeX HOBUYKOB
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YT0 Mbl HApucoBanu

tlona g

NMora N
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YT0 oXXxupgan yBnageTtb UHTEpBbIOEP

Byxnoxopn c rpunemM nu MOTOPOM B MYHKT
npokarta

550000 £

CrporuHo
MockBa, octpoB CepebpsaHbin bop
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KoMMYyHuMKauua npesblille BCero

- B komnaHuax MAANG (FAANG) nHTepBbroep
He XOYeT, YTObbI Bbl Cpa3dy Havyaau
NPOEKTUPOBaTb CUCTEMY

- HTEepBbOEP OXXNAAQET, YTO Bbl BCTYMNUTE C
HUM B guanor

-> KOMMYHMKALUSA C UHTEPBbIOEPOM HE MEHEE
Ba)XHa AN1a ycrnexa, YeM YMEHUE CTPOUTb

apXUTEKTYPY M 3HAHUA NPO pacnpeneneHHble

CUNCTEMDI

One thing you should avoid is "just memorizing" the approaches of
the problems. That's far from the point. I made this mistake when I
interviewed at Facebook, and was asked to build a part of Instagram. I
had done this exercise, and so I just drew out a complicated system. I
never talked about constraints or tradeoffs with my interviewer. In fact,

I never had a two-way conversation.

A systems design interview is as much about communication with the
interviewer as it is about your systems and architecture knowledge.
This is why, while the book will help fill gaps you might have on how
large systems are built, it won't substitute you collaborating with

someone in designing a system.

clck.ru/33z8KF
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Yunmcsa 3apgaBatb BONPOCbl HA cobecenoBaHUM

Systems
Architecture
Interview

B Miniseries
8 Episode 1

clck.ru/346F5P
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Interview Overview

CTpyKTypa
cobecenoBaHus

33



Mopaenb NpoxoXXaeHna UHTepPBbLO

7-1dentifying and

resolving bottlenecks

Discuss bottlenecks and
possible solutions.

1-Requirement clarifications
Find the scope of the problem.

2-Back-of-the-envelope
estimation
HOW to Ans\Ner a Estimate the scale of the system.

6-Detailed design Sys’cem Design

Dig deeper into two or

three major components. | n‘te rview Q ue Stl 0 n?
3-System interface
definition
. . Define what APIs are
o-H 19'\-|€V€' 0(25197‘\ expected from the system.
Describe the core -
components of our system. 4-De{3mm9 the data model

Define the data/tables layout.

DesignGums.org
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System Design Interview in Action

- Scalability - It's all about data

- Availability (transfer, storage, processing)
- Performance - Use fundamental concepts

- And more... - Apply relevant tech

Functional Non-functional

requirements
CUEES)

High-level

Detailed Bottlenecks

requirements
(API)

design

design and tradeoffs

- Write down verbs - How data gets in - Listen to the interviewer
- Define input - How data gets out

parameters and - Try to drive

return values the conversation

- Make several

interations

35



[ThaH cobecepoBaHuS

5 MUHYT PyHKLUMOHabHble TpebOBaHUSA

S MUHYT HedyHKLUMOHanbHble TpeboBaHWA

10 MUHYT BbicokoypoBHeBbI au3aiH, AP

25 MWUHYT [Torpy)XeHne B KOMMNOHEHTHI,

MacLUTabnpoBaHue,

TPeENnaoP ool

iﬁ

‘«1‘

@r:m"

clck.ru/342bXu
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CurHanbl, KOTOPDbIE XO4eT yBUuaeTb MHTEepBbloep

e YMeHMe NOHATHO BblpaXaTb CBOU

naoen N oTCtanBatTb CBON TeXHNYECKNE We still have a lot of candidates to |You didn't pass this stage
interview
peLlJ eHUNA We'll get back to you in two or You didn't pass this stage
three weeks
® HaanMe HaBblKa I'IpoeKTVIpOBaHI/IFI We'll be in touch They won't be in touch
This is a fast-paced role This is a disorganized chaos
CUCTEM U T pa KTUHECKOIO OllblTa We need someone who can We don't value prioritization
multitask
® |_|OHI/IMaHl/Ie Balllero ,D,|/|3aV|Ha: CMOXET We need someone flexible You'll do a bunch of non value-add
work
JIn OH MaCLUTa6M pOBaTbCﬂi MOXXeETE JIN The previous person left for another |We PIPed the previous person
~ opportunity
Bbl €70 ynyq L MTb' TpeVI,EI,OCI)Cbe We plan to promote you within 12 |Please accept the underleveling
months

e MHoroe gpyroe

Do you have any questions? (at 30 |Can we hang up?
mins out of 45)




Owunbka. Bbi3ybpuTb rotoBble apXUTEKTYpPbI

-> 3a3ybpunBaHue roToBbIX OTBETOB
BacC He cnacer (crnacer, HO TOJ/IbKO
Ha MaaAaLInX rpengax)

KaK BbIMUCJIUTb 4YeJiOBeKa KOTOprﬁ 3abortan TEeOpUuro Cuc

= BaC M OryT CIl pOCl/ITb J1 |-O6O VI N3 AN3a ANA NpoxXoXAeHusa co6ecoB, HO HUYEro He Aenan Ha
NpaKkTUKe WamM roBopuT YTo Bee nog nda?) KakoBa LIeHHOCTb
cueHapueB, C KOTOPbIM BaM HE Takux 3HaHWIi? Cnpalmealo AN apyra

NpUXoannochb CTaJiIknuBaTbCs m © 10

-> CpenanTte akueHT Ha CUCTEMHOM
noaxoane Uian MeToae K
cobecenoBaHUKO

38



Functional Requirements

DyHKUNOHaNbHbIE
Tpe6oBaHusa (PT)

39



DyHKUMOHaNbHble TpeboBaHUA

Kakme BO3MOXXHOCTU Y
CUCTEMbI, KOTOpas OHa fgaeT
nonb3oBaTesno?

HackonbkKo oHa AomKHa 6bITb
HageXXHOW, OT3bIBYUNBOUN?

Kakue ynyweHusa gonyctumMbl?

Kakue orpaHn4eHunst JOSIHKHbI
ObITb Y CUCTEMDI?

KUBERNETES

t’ .
% y
I -~ - .
gflux HELM &9 @&V I 25
] h ~NA LINKERD =7 Qfgo
Y
-~ . - g
4 dapr {4 [B &
C N | Crossplane P v envoy
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Anroputm céopa TpeboBaHUM

BcnoMuHaeM n3BecTHble HaM
CBOUCTBA CUCTEeMbI

3anucbiBaeM UX Ha AOCKe

YTOYHAEM Yy MUHTEPBbIOEPA, KaKne 13
(YHKLMN CUCTEMBI Byaem
06Ccy)XaTb B XOle UHTEPBbLIO

CTtapaemcs, 4YTobbl TpeboBaHUS
Obl/IN NPMOPUTE3UPOBAHDI (B
nopsiike yobIBaHUS 3HAYMMOCTW)

We will fix it in the next sprint

/=0

il e it will be
asiae 1or more
critical bugs very easy

./

We are working on it
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[Tpumep: Dropbox / Google Drive

e [lonb3oBaTenb MOXET 3arpy)aTb lJaHHble B 06/1aK0

e [lonb3oBaTesib MOXET yrpaBnsATb JaHHbIMU C
Pa3/INYHbIX YCTPOUCTB

e YcTpoucTBa 6yayT CUHXPOHU3NPOBATbLCH

e [lonb3oBaTenn MOryT WWapuTb ansbl/nanku

e JlocTynbl read/write K pannam/anpekTopuam

e [lonb3oBaTenm MOryT HaCTPOUTb TapUMHbIW NJ1aH

e [logaep)xka 3arpysku 60bLInX GanioB




[Tpumep OT u API: Uber

Uber Backend Design

FR

Customer

- request rde.

- types of cabs, seats, pool
- Rate drivers

- Moke Paymen‘ts

- Trips History

Driver

- Reque_s‘t FO(‘ n‘o(es

- accept/deny rides

- manage tﬁps once started
- trip history

- Pod/me_nt his‘tory

Syste,m
- Efficient ma‘tching based proximi‘ty and
on driver and user Proﬁle,

- Minimise & pre,o(ic’t ETAs and ole_laufs
(Weather/Events/Roads/Volume)

Handle surge in demand

predict, surge pricing

- Maximise profit

NFR

- HA

- Strong consistent (once matched)
Scalable

Hondle both sparse & dense areas
Reliable & durable

APIs
Customer
EstimateRide (customerId, source, destination, cabT YPC’)
Response, (estimated ETA, price, number of drivers in proximi‘ty)

RequestRide (customerId, source, destination, cabType, paymentMode)
Succe,ss/?odlure_

Event
RideFound (rideId, driverld, driverDetails, ETA, price)

Driver
ReauestTrip (drverId, location, preferredDestination)

Event
RideFound (rideId, ‘tﬁpbe‘tails, pickup

AcceptRide (rideld, driverId)

Response- customer ole'tails, olropLocation
Dem/R;de (RdeId, driverId)
StartTrip (ndeld, driverId)

Event
In‘ta‘imPickuPAddeA (rideId, pickup location)

EndT rp (RdeId, driverId)
Re,sponse,- po«/me_n‘t details

U
9:41%
®
o e
« £ Francis el
% A
0ak S Homls
ng} 3 mily
(2
&
& o
O = <
& W
7 4 =)
= P
(@) Dolores )
dp) Park ug
Work E
123 Main St (i)

*Q UberX ¥

O\Q’ 8:15am gjge]elelai

Pool
SAOE 3:40am

SjoerXL
@xtra seats and luggage

W]els} Cash — $56.12

Chonece |l lber¥X
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Owwnbka. lenatb BCE

- He nbiTanTecb B X04€ MHTEPBbIO
CNPOEKTNPOBAaTb BCE PYHKLIMK
CUCTEMDI

- CpenaTb BCE y Bac TOYHO He XBaTuUT
BPEMEHM

-> BMecCTO 3TOro yToyHUTE Y
MHTEPBbIOEPA, YTO UMEHHO Bbl
cobupaeTecb peanmsoBaTb B Xoae
MHTEPBbLIO

— ‘
HE MNOMOrAET




Non-Functional Requirements

HedyHKLUNOHaNbHbIE
Tpeb6oBaHusa (HOT)



HOT

l'lO.l'lHOCT bl? Hﬁ\ OAP ry cOf

PYCCKOM A3bIKE

HencTeue NpoAOIMKUTCA NO OKOHYaHUM NepBoy YacTu u Bel, B3R8 Ha cebs
ponk BhiBwero yuyeHoro u3 Black Mesa no vumeru FNopaoH ®pumeH cHoBa
Oynete boporkbeca C npuwensUaMu Ha npotsxenun, 12 mas. Kaxagas yws
KOTOpPbIX DyAeT NpoaomKUTENIbHOCTBID OT TPeX A0 YeThbIpex 4acos, YTO
Aenaet Half-Life 2 gaxe anvHHee opurvHana. Mexay nepsow u BTOpPOM
4acTbio NPOMAET HEeKOTOpoe Bpemsi, TaKk 4To opaoH ®puMeH NonyyuT
HEeKOTOpyHo, | BripoyeMm Hebonbuylo, nepeabiwky. Ocrasue paborty
UccnepoBaTens, OH Tenepb nepexoavT B NogYMHEeHUe K 3aragovyHomy G-
Man, koTopbiv npeanoxun NlopaoHy paborarts Ha NPaBUTENLCTEO B KOHLUE
nepsou 4Yactu.B 3Ttor pas Bawum napTtHepom, a
. A S . — - TOYHee napTHepwen OyneTr BbICTynaTh
A A S —~ J R - HecpaBHeHHana Inukc BaHc, AoYb OAHOro y4YeHoro,
. ' e ' . - KOTOpbIX Korga-to Hacensan komnnekc Black Mesa.
» Bawa pabora HayHeTcs c 3arago4Horo lopoaga 17,
pacnosioxeHHoro rge-to B BocrtouyHon Egspone.
Cropa BTOprnucs npuilenbLbl...

s |

ACTION

N 4
Q.
L—L_.
®
(1
~1
<
"

XCAHP

7o

CUCTEMHBLIE TPEBOBAHUA:

601630

p WINDOWS 9x/2000/ME/XP &
Q. PENTIUM 11 400, 64 Mb RAM i :
ifo)) 16MB video card, sound card P o
' S ' T WU | o
4 | £ S A KAYECTBEHHbIV NEPEBOJ,

© 2003 Copyright ®apryc
9263




SLA/SLO

SERVICE LEVEL AGREEMENT

the agreement you make
with your clients or users

SERVICE LEVEL OBJECTIVES

the objectives your team must
hit to meet that agreement

SERVICE LEVEL INDICATORS

the real numbers on
your performance
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MeTpukn HOT

DAU/MAU ana pacuyera,

Kon-BO nonb3oBartesien yepes 5 (10) ner,
KOJ1-BO onepaLunn nonib3oBaTesieM B JE€Hb,
RPS, ceTeBO TpankK N KON-BO COeANHEHUN,
CPU,

HDD/SSD (anckoBoe NpoCcTPaHCTBO)

2K 22N 2 2 2

SSS (cToMMOCTb)

Usability

Compatibility

Reliability

Portability

Scalability

Maintainability

48



Ownbka. He yTOYHUTDb AeTanu

= PewWwnTb, YTO Mbl CTPOUM Xannoan
Ha MUJIMOHbI / MUNNnapabl
nosnb3oBaTeneun

= YTOYHUTb, CKOJIbKO HO3€pOoB b6yaeT y
cepBuca - Hago M HaM AN3anHUTb
cHa4dasia MVP a noToM CKeEUNUTb

- Hy)eH nu atan oyeHkn HOT, nnu
Mbl 6ByaeM cpasy pucoBaTb
BbICOKOYPOBHEBbLIV AN3aUH
CUCTEMbDI?

clck.ru/33vkDu
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https://clck.ru/33vkDu

Kak nonyuntb HOT

~ Metric

—> Requests/sec (read, write)

- 1 million users
- Receives 72 msg/day
- Sends 36 msg/day

Assumptions

" 72 million reads/day
_~ 833 req/second

/36 million writes/day

~ 416 req/second

(L) WhatsApp

Calculation
e  REQ/SEC )
WRITES |  ( STORAGE |

/

(| BANDWIDTH )

l

/
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Yucna, KkoTopble TpebyeTcsl 3HaATb

clck.ru/348i4k

Operation name

L1 cache reference

Branch mispredict

L2 cache reference

Mutex lock/unlock

Main memory reference

Compress 1K bytes with Zippy

Send 2K bytes over 1 Gbps network

Read 1 MB sequentially from memory

Round trip within the same datacenter

Disk seek

Read 1 MB sequentially from the network

Read 1 MB sequentially from disk

Send packet CA (California) ->Netherlands->CA

Time

0.5 ns

5ns

7 ns

100 ns

100 ns

10,000 ns = 10 s

20,000 ns = 20 us

250,000 ns = 250 ps

500,000 ns =500 us

10,000,000 ns =10 ms

10,000,000 ns =10 ms

30,000,000 ns =30 ms

150,000,000 ns = 150 ms

y BOT Mbl 1
pobpanucb ao
LN AYPKMK, crie3ai

NopoXau, Kakas &

elLe Aypka, Tbl
YyTO cCMeewbeca?

A Tbl Kyaa Ha N1IOLLEeBOM
eiuHOopore paccyuTbiBan?


https://clck.ru/348i4k

XpaHeHue AaHHbIX

= Hy)>XHO AymMmaTb He TOJ1IbKO Mpo 3ajauu
CUCTEMbI, HO U NMPO X BbIMNOJIHEHUE Ha
hardware

- EcTb N B cuctemMe nN3o0bpaKeHns?
Buaoeo?

-> CKOJ1IbKO MecTa noAa AaHHble HaM
notpebyetcs? Kakoro poga
XpaHunnuuia?

HaM A4 BbINOJIHEHUA?

» 12k+ concurrent [gH
video broadcasts '

» 400k+ concurrent i
video streams

e 170k hours

broadcasted daily [l

« 21.6 PB streamed )
daily

CKONIbKO CepBepoOB 1 CTOpaaXXa HY>XHO

J TN
» ‘\‘

' Y

N\ "7ea
WA,

2Glialbaley:
P——




[lpumep pacyeToB

DAU: 100 MMnnnoHOB nosib3oBaTenien
Requests per second (RPS): 10K/s

XpaHeHue aaHHbIX (Storage) (B AeHb):
~400 GB

XpaHeHue gaHHbIX (Storage) (10 neT):
~1.4 PB ana 3arpy>eHHbIX COOOLLEHUN U
MeTagaHHbIX

Tpaduk (Bandwidth): ~10 MB/s

WhatsAdpp or Facebook Messenger

FR

- one-on-one conversations between users

- ack & read receipts should be exchanged

- different types of media can be shared

- suppor't for push notifications when user is o‘P‘Pl?ne_
- Pe,rsis‘te_n‘t or transient S‘tof‘age

- Ba\ckups on cloud drives

- Gwoup conversations?

NFR

- real time chatting experience

- Supef low lo:te_ncy for e)(clr\o\nging mQSSoxges

- High consistency

- AinlaBilfty is desired but can be sligh‘tly co.npromzsed
- hne_o\rlc/ sco\la\’ole_ for mi“ion&/ki“?ons of users

Scale constraints/. Qo\pac?‘ty

- 500M users. Se_nding 40 messages o(odly
- 20B wmessages daily

- 100 bytes per message

Stor“age_

- 20+L23+100 => 2TB/day
-2+ 5« 365 =>365PBin5 years

? € ngr‘ess/ Egre,ss/ Connections
- 20 « [21/24«60+«60 ™~ 25 MBPS for both.
- 500M active connections

- & media Nes do&lt/

- 200 KB per medio

-2« 200 « [3] « 2 « 500 « Lé6] => 4 « L14]
~ 400 TB of media S‘torage

clck.ru/33vkDu
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Ownbka. HeKoppeKTHbIN UIN MeaNeHHbIU pacyeT

—> OTan Hy>XeH He AN TOro, YTobbl MOKa3aTh,
KakKoM Bbl ruraya B MaTemMaTuke

-> Hayuutecb genaTtb pacyeT 6bICTPO -
Hanpumep, 6bICTPO BO3BOAUTb B CTEMNEHb
(cMm. Google SRE Book)

> PacyeT NoKaXkeT, rae eCctb orpaHn4yeHums
(boundary) B Bawewn cucteme (no CPU,
cTopagxy, RAM...)

-> Ha atane HLD Bbl pellaeTe, KakuMu
cpeacTBaMu Bbl bygeTe MacluTabupoBaTth
HangeHHoe y3koe mecTo (bottleneck)

54


https://sre.google/workbook/non-abstract-design/

Kak yTouyHAaATb HOT

Users

Who will user the system?

How the system will be used?

Scale (read, write)

How many read queries
per second?

How much data is queried
per request?

How many video views are
processed per second?

Can there be spikes in traffic?

Performance

What is expected write-to-read
data delay?

What is expected p99 latency
for read queries?

Cost

Should the design minimize the
cost of development?

Should the design minimize the
cost of maintenance?

_—mmm-s8 rm-m e - a_- e ereee----mmmmsmsmsme— -

IDXyHUop

Muaan

CeHbop
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Ha 3TOM 3Tane onbiTHbIN UHTEPBbIOEP
y)>Xe caenan nepeble BbIBOAb!

56



High Level Design

BbICOKOYpPOBHEBbIU
nn3aunH




OT NpoCTOro K CNOXXHOMY

=> CpaenauvTe cTaHAapPTHbIM NPOCTOWU
NnN3anH CUCTEMbI

=> 3aTeM 9BOJIFOLUMOHUPYUTE ero

T a

i > g > SERVICE

N / N /




He 6biBaeT naeanbHbIX apXUTEKTYp

NETFLIX

RESPONSE

L —
—_ — Netty

L()

REQUEST

OPEN CONNECT

Queue

concurrent
Transcoder async workers

l

a

—

mySQL
Chaos TUS Biling info
Monkey
CASSANDRA = -
Outbond <
filter —p EV Cache |
Critical
Micro
Services
_ Micro Services
Endpoint Hystrix
filter >
L—p» Service
Client ———>
Micro
Services =
Inbond
filter
ZULU
N @ CHUKWA ————— B — EMR
New Video $3 Amazon EMR a managed
validatation Hadoop framework
transcoding
Elastic
> search
—p  KAFKA - ( (((l)))) » KAFKA
Message
Router Events Data spark

Apache Samza

EVENT PROCESSING / AGG / Monitor
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Two Ex-Google System Design Experts Compete:
Who will design the better system?

BRUNO
ALBUQUERQUE

DESIGN

EXPERTS

https://youtu.be/ZiOpPkiFemE https://youtu.be/PU_sgwZvme6s
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https://youtu.be/Zi0pPkiFemE
https://youtu.be/PU_sgwZvm6s

Onpepenute y3kue Mecta u tpengoddbl

= rpycTHOo o
HEMHOXKEUKO > craTh y
) ATB ANt cebnn | bllIe N

3-X HOUM N »

PaTh OT : R / i

lOChbiNna BeChb

 AVIOLIUNA fleHE
~

61



HroaHcbl HLD

Capacity . .
Estimation HTTP Web

Methods Sockets

Logging
. Rate Limiting

@

\.J Filtering and \‘J Server-Sent

Pooling .

Events

\_/I Resiliency \.J

Roadmap HLD

Paging and\. Logging

Filtering

gv:""'""

.,ﬁ;’ X

r" &ﬁ'.‘
&y

clck.ru/348iNH
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Owmnbka. OueHKa xpaHunuuia AaHHbIX

- [1bABON KPOETCH B AeTansaX, KoTopble
TPeObyloTCA Ha BbICOKUE rPenbl B
MANGA (FAANG)

> [lOMHUTE, YTO BaM AOCTYMHO TOJIbKO
~85% obbemMa gucka

= 3a rof BbIXxoAAT U3 cTpos 3-5% ANCKOB

-> Mo)eT 6bITb OrpaHNYeHmne Ha Makc.
pa3smMep amcka gna b/l

- He 3abyabTe YMHOXUTb NOyyYnBLIEECS OB CY HEEHUE
YMUCJI0 Ha PaKTOp penanKauun | MaTu

MUHY TOYER

HICTeHU U] KOMU Kl



Components

KOMIMOHEeHTbl CUCTeMbl
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buébnmnoreka KOMNOHEHTOB

Domain Name Load Rate Limiter
System Balancers =H

“

Distributed
Logging
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SQL vs NoSQL

Relational Database Management

Systems (RDBMS) Key-Value

?

Graph

g
P AT R S
Z o v 2
V]
b {
y —
—gh
195 e
/
/ {
Online Analytical Processing (OLAP) Cube Document

Column store
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JleTann3sauunsa cxembl AaHHbIX

Pr'\mons Ke\s =

Fore’\gt\ Kc‘ﬂ

Tweet
»Tweet LD

User

UserFollow

*UserD ¢

UserID
Content

Createlime

Favorite

N owme
Ewail
Last Logjin
CreateTime

UserID
Follow]D

TweetlD

UserlD
CreateTime
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Owwnbka. “Xouy u éyay”

-> He 3agymblBaTbCsl Ha[, CBOUMMU
Bbi6bopamu

- byabTe rotoBbl K BONpocaM “3avyem?”
n “noyemy?”. Novyemy React, a He

Angular? Noyemy GET, a He POST? crowr 200 py6
- 1 2 '
[Toyemy Beb-cokeThl, a He long polling® Vi
-> [lpeacTaBbTe, YTO Bbl O6CYXAaeTe CTAPOMOZIHO. | CTUNIBHO U MOZIHO
HOBYIO (PUYy C YieHamMu Ballew AERY I AEBYLIKA

KOMaHAbl, N OHU 3a4alOT BOTPOCHI.

-> 3anor ycrnexa. T0, HaCKOJIbKO XOpoLlo
Bbl YMeE€ETE CJlyLlaTb, PaCKpblBATb
CBOW MbICJIN, apPpryMeHTUNpoOBaATb




Scaling

MaclwTtabupoBaHue
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Knio4yeBble XapaKTepUCTUKM

70



banaHcupoBKa Harpy3sku

i .‘ ,‘{ e ,.)}"f:?h B
A “,‘,";\Pd" B
S L

{2

sILVERRDD

e U S ea—
Sl e

_———— e

AS ALL THINGS SHOULD BE

:
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banaHcupoBKa Harpy3sku

User

User

Internet

0

0

: — Server
0

0

§

i Server
| Load

: ’ Balancer _<

: Server
0

§

: N

: Server
§

i

————————————————————————

ﬂ

lryexponent.com

/load-balancers
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https://www.tryexponent.com/courses/fundamentals-system-design/load-balancers
https://www.tryexponent.com/courses/fundamentals-system-design/load-balancers

KawinpoBaHue

. 1) Fetch data from Cache
—

2) Return the data to the server

<

—_—nm  — b

4) Persists the data from DB in Cache

Application
Server

Database
Server

/3



CAP-Teopema

Availability

SQL Server,
Postgres,
Oracle,
MySQL...

Consistency MongoDB

HBase,
BigTable...

Cassandra,
SimpleDB,

Dynamo...

Partition tolerance

AP

Dynamo Cassandra
Voldemort SimpleDB
Tokyo Cabinet Couch DB
KAl Riak

CA

RDBMSs Aster Data
(MySQL, Greenplum
Postgres, etc.) Vertica

CP
BigTable MongoDB Berkeley DB
Hypertable Terrastore MemcacheDB
S InterviewBit Hbase Scalaris Redis
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DNS

Always has been
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[lone3Hble npuembl

KalnpoBaHue
LlapanpoBaHue
Pennunkauyus
NMHpekcunpoBaHue
Consistent Hashing

S0 I

clck.ru/34897x
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http://highscalability.com/blog/2023/2/22/consistent-hashing-algorithm.html
https://clck.ru/34897x

CDN

OcHOBHOM cepBep

S

il

[Tonb3oBaTenu

[Tonb3oBarenu

habr.com/463915
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https://habr.com/ru/company/selectel/blog/463915/

Ownbka. basssopabl

- KMcnonb3oBaTb B ANM3aNHe
TEXHOJIOTMU U KOMMOHEHTbI, NPOo
KOTOpble Bbl C/blLlanu, HO
yTBepXXaaTb, YTO Bbl C HUMW
paboTanwu

.o l#
@!'h;;"' {]

clck.ru/345fE7

Avoid naming names

I highly encourage you to avoid naming specific technologies and just stay with
the most generic abstraction possible. Instead of saying “I would cache things in
Redis”, just say that you would use an in-memory datastore. Use a NoSQL
database in place of “I would use MongoDB”.

The moment you put a name out there your interviewers are going to start
asking questions about that specific technology and why you’ve made that
specific choice. Restrain yourself from mentioning technologies you are not too
familiar with. For this kind of situation, I always say something like:

Disclaimer, I've never worked with this technology but I read that
${BUZZWORD) is generally used to solve this kind of problem.

— — Pablo

You should at least know the very basics of ${BUZZWORD} technology and why
people recommend it for solving this problem. Don’t just talk for the sake of
talking. In general, we prefer to work with someone who admits when they don’t
know something instead of bullshiting their way out of a situation.

Not knowing is fine, dishonesty is not. This interview can bring up a wide variety
of topics and no one is expected to be an expert in all of those. It’s more about
how you would tackle the unknowns and your thought process for that. Identify
single points of failure and bottlenecks. Be mindful of trade-offs and explicitly
mention them to your interviewer.
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https://clck.ru/345fE7

Interview Preparation

KaK noaArotToBUTbCA K
cobecenoBaHuUIO




Knaccuyeckum noagxon

2

O'REILLY’

Designing
Data-Intensive &
“IMPOCTO NPOYMTAIN KHMXKKY C KabaHUYMKOM” Applications AR

THE BIG IDEAS BEHIND RELIABLE, SCALABLE . _‘C
AND MAINTAINABLE SYSTEMS O T O o 4 3 ACC l ATA
S AR A

AHOHUMHbIN MHTEPBBLIOEP U JOOPOXKEATE b

Martin Kleppmann




Knaccuyeckum noagxon

Live discussions with Patreon Distributed Systems lecture Talks by Martin Kleppmann
supporters series

Designing
Data-Intensive
Applications

MocMmoTpeTb BECb NIEHNUCT
MocMoTpeTb BeCb MNIEUIUCT MocMoTpeTb BeCb NIEUNUCT

youtube.com/@kleppmann




Kypc-nereHga. Grokking the System Design Interview

Grokking the System Design Interview

Learn how to prepare for system design interviews and practice common system design

interview questions.

A Level: None (O Study Time: 9h  [E] Lessons: 37

® 213 479 (Students)

Course Overview

System design questions have become a standard part of the software engineering interview
process. Performance in these interviews reflects upon your ability to work with complex systems
and translates into the position and salary the interviewing company offers you. Unfortunately, most
engineers struggle with the system design interview (SDI), partly because of their lack of experience
in developing large-scale systems and partly because of the unstructured nature of SDls. Even
engineers who've some experience building such systems aren't comfortable with these interviews,
mainly due to the open-ended nature of design problems that don't have a standard answer.

This course is a complete guide to master the System Design Interview. It is created by Design Gurus
who are a team of hiring managers from Google, Facebook, Microsoft, and Amazon. We've carefully
chosen a set of questions that have not only been repeatedly asked at top companies but also
provide a thorough experience to handle any system design problem.

clck.ru/33zCOL

)

e @[

e o & & PP P PP D DD DD D D @@

System Design Interviews - A step by step guide

Designing a URL Shortening service like TinyURL

Designing Pastebin

Designing Instagram

Designing Dropbox

Designing Facebook Messenger

Designing Twitter

Designing Youtube or Netflix

Designing Typeahead Suggestion

Designing an API Rate Limiter

Designing Twitter Search

Designing a Web Crawler

Designing Facebook’s Newsfeed

Designing Yelp or Nearby Friends

Designing Uber backend

Designing Ticketmaster

INTERACTIVE COURSE

Grokking Modern System Design Interview

for Engineers & Managers

il Intermediate [E 175Lessons ) 26h 9 Certificate of Completion

Takeaway Skills
v A modern perspective on designing complex v The ability to dive deep into project requirements
systems using various building blocks in a and constraints

microservice architecture

v A highly adaptive framework that can be used by  An in-depth understanding of how various popular
engineers and managers to solve modern system web-scale services are constructed
design problems

v The ability to solve any novel problem with a
robust system design approach using this course
as a North Star

clck.ru/33zD3w
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e Martin Kleppmann - DDIA

e Alex Xu - System Design Interview
Volume 1, Volume 2)




XapAKOpHbIU noaxon

System Design Resources

Books & YouTube Channels Tier List

SYSTEM
DESIGN
INTERVIEW
L L |

Whitepapers

- Dynamo - Chubby

- Kafka - Zookeeper
- Cassandra - HDFS

- BigTable - Flink

- BigQuery -TAO

- Spanner - Pregel

- GFS - Photon

- Dremel - Percolator
- Raft/Paxos - Millwhee!
- MapReduce - Mesa

- Spark - Earlybird

Bigger list with some notes from a Google L7
- https.//stephenholiday.com/notes/

(& other long-form reading material)

Database
Internals

Architecture

Books

DISTRIBUTED
SYSTEMS

Softwore
Architecture:
The Hord Ports

Engineering Blogs

- Companies:
Uber: hitps://eng.uber.com/
- Pinterest: https.//medium.com/pinterest-engineering/
- Snapchat: https/eng.snap.com/blog
- Netflix: http:/fechbiog.netflix.com/
- Dropbox: https/Aech.dropbox.com/
- Google: http://goog arch com/
- Facebook: hitps/www.facebook.com/Engineering
- Twitter: https//blog.twitter.com/engineering/
- Jane Street: hitpsz//blog. janestreet.com/
- Other:
- http:/highscalability.com/
- hitps:/Awww.alithingsdistributed.com/
- Bigger lists:

ByteByteGo =

Fireship o

System Design Fight Club
Exponent

NeetCode o

Tushar Roy - Coding Made Simple

YouTube Channels

Martin Kleppmann

USENIX

System Design Interview

DistSys Reading Group

TLA+ Video Course

—

interviewing.io

Tech Dummies Narendra L

Harmndra:

Jordan has no life

597

Gaurav Sen o

434K subssribers

Discord Groups

- System Design Fight Club: https://discord.gg/YvDx9BdZtv

- Alex Xu's Discord Channel: hitp://bit.ly/systemdiscord

- Facebook E8 guy's Discord for mock interviews: https //discord.gg/bmGYsfRrMk
- Neetcode's Discord channel: https://discord.gg/NNFrihhbcZ

- A Life Engineered discord channel: https://discord.gg/AWxkUWq7Mw

- https//github.com/donnemartin/system-design-primer#company-engineering-blogs

- hitps:/igithub.com/kiimchoi/engineering-blogs

Lower End
of Hiring Bar
for Mid-Level

Upper End
of Hiring Bar
for Mid-Level

Lower End
of Hiring Bar
for Senior-Level

Upper End
of Hiring Bar
for Senior-Level

Lower End
of Hiring Bar
for Staff-Level

Upper End
of Hiring Bar
for Staff-Level
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KaK n3y4yunTb
System Design



[Ansa Tex, y Koro ecCtb MaKCMMYM 5 MUHYT B [ilEeHb

ByteByteGo ¢

@ByteByteGo 344 Tbic. noanucymkos 39 Bugeo

Covering topics and trends in large-scale system design, from the authors ... >

https://www.youtube.com/@ByteByteGo

ByteByteGo Newsletter

Explain complex systems with simple terms, from the

authors of the best-selling system design book series.
Get 158 page System Design PDF, FREE

Over 307,000 subscribers

‘ Type your email... m

-> blog.bytebytego.com/
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[Tone3Hbin rana ansa FAANG

<> interviewing.io

A Senior Engineer's Guide t9 the System Design Interview

vl

Part 1: How to approach z

system design interview

<+

.
a2

(B2 A
5,

interviewing.io/
quides



https://interviewing.io/guides/system-design-interview#what-it-s-like-to-walk-into-a-system-design-interview
https://interviewing.io/guides/system-design-interview#what-it-s-like-to-walk-into-a-system-design-interview

[leucTBUTENIbHO MNoJsie3Hble KaHanbl Ha YouTube

Exponent

@tryexponent 235 Tbic. nognucymnkos 449 Bugeo

Gaurav Sen o
@gkes 502 Tbic. nognUCcYNKoB 267 BUAEO

Want to land your dream tech career? Exponent is an online community, co... > This channel is for software developers looking to get better at algorithms,...

A Life Engineered o

@ALifeEngineered 105 Tbic. noagnucYmMkoB 24 Buaeo

interviewing.io
( ) @interviewingio 87,8 Tbic. nognucymkoe 152 Buaeo

Book anonymous interviews and mentorship sessions on interviewing.io, a.. > The mission of A Life Engineered is to help software and other knowledge ...

System Design Fight Club

@SDFC 4,73 Tbic. nognucymkos 43 Buaeo

Jordan has no life
@ @jordanhasnolife5163 7,88 Tbic. nognucumkos 131 Buaeo

Hey gigachads, welcome to the channel - | was doing a bunch of my owns... > System design interview coverage by a FAANG Sr SWE that has reviewed o...

>

>

7
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MakcumanbHbin peanusm (MANGA)

O System Design Interview
Syt Dntemew @SystemDesigninterview 82,1 TbiC. nOANUCYMKOB 7 BUAEO
Channel

Preparing for a system design interview? Or simply want to know how distr... )

Count views

on YouTube

System

Design S&Q

Interview

Question \0‘

Count likes

Count ad clicks

on Google

on Facebook

Course syllabus

System requirements (functional and non-functional requirements)

Functional requirements (how to define, working backwards approach)

High availability (time-based and count-based availability, design principles behind high availability,
processes behind high availability, SLO, SLA)

Fault tolerance, resilience, reliability (error, fault, failure, fault tolerance, resilience, game day vs
chaos engineering, expected and unexpected failures, reliability)

Scalability (vertical and horizontal scaling, elasticity vs scalability)

Performance (latency, throughput, percentiles, how to increase write and throughput, bandwidth)
Durability (backup (full, differential, incremental), RAID, replication, checksum, availability vs
durability)

Consistency (consistency models, eventual consistency, linearizability, monotonic reads, read-your
writes (read-after-write), consistent prefix reads)

Maintainability, security, cost (maintainability aspects (failure modes and mitigations, monitoring,
testing, deployment), security aspects(CIA triad, identity and permissions management, infrastructure
protection, data protection), cost aspects (engineering, maintenance, hardware, software))

Summary of system requirements {a single list of the most popular non-functional requirements)

(@SystemDesigninterview
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https://www.youtube.com/@SystemDesignInterview

CypoBbiit xapakop (P®)

n kardamanov 24 uioHg 20218 12:27

KaK NnpoxoasaT apXuMTeKTYpHble ceKuun cobecenoBaHns B iHAeKce:
NPaKTUKA AU3anHA pacnpeaeneHHbIX CUCTeM

bnor komnaHuun AdHpekc, Bbicokas NPOU3BOOUTENbHOCTbY, AHanus U NpoeKkTUupoBaHue cucrtem*,

MpombiwneHHoe NnporpaMmmMmupoBaHue*, PacnpegenéHHble cuctemMbl*

A, TexHoTekcT 2021

MpwuBeT, MeHs 30BYyT KocTa KapgamaHos, 9 paboTato B otaene
TexHonorun paspabotkm dHpekca. O6bIYHO Takom Xe ¢ppason s
NPUBETCTBYIO N KaHOMOaTOB Ha cobecenoBaHUn. A cerogHs 4
xoten 6bl pacckasaTb BaM, Kak U 3a4eM Mbl MPOBOAUM
WHTEPBbIO MO AN3aNHY CUCTEM C 63KeHa-pa3paboTymkamu.
Cpasy ckaxy: ons ¢poHTeHOepoB, MObUbHbIX pa3paboTymMKoB
n ML-uHXeHepoB NogobHbIN TN cobecenoBaHN NPUMEHUM
cnabo, Tak 4YTO 3TK crneumanbHOCTU Mbl 30eCb 06CyXXaaTb He
oyoem.

TexHn4yeckmyi ypoBeHb KaHAMaaTa y Hac OLLeHMBAETCS 3a CYeT
BCEro ABYX TUMOB UHTEPBbIO: CEKLINU C KOOOM U CeKLMN JMU3aiiHa KOMMbIOTEPHbIX cucTeM. [epBbiit
TWUN Mbl Ha3Ha4YaeM BCEM MpeTeHaeHTaM BHE 3aBUCUMOCTM OT UX YPOBHS, a BOT Y KaHAWAATOB,
KOTOpPble NPeTeHAYIOT Ha A0/HKHOCTb CTapLIero cneumanncTa, Hy>XHO NPOBepPATb HE TONbKO
cnocobHoCTb NUcaTb 3P PeKTUBHbIN U paboTocnocobHbIN Koa, HO U cnocobHOCTb pa3pabaTbiBaTh
CNOXHbI€ CUCTEMDI B LIE/IOM.

habr.com/564132
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https://habr.com/ru/company/yandex/blog/564132/

Cxema nsy4yeHus

Red Hat - flung

Giving back - how | cleared L6 System Design - Part 3

IB teamblind

™

(L NMav 2 925N\ 1 T T © AP L MY )P P ooy o
M May 3, 2021 Q) 832 Comments

Giving back - how | cleared L6 coding - Part 1 - Google

Long term prep strategy Part 1 is out: https://www.teamblind.com/post/YA2ZRKEQY

[B teamblind

Coding Part 1 is out : https://www.teamblind.com/post/ikvVrRXa

Giving back - how | cleared L6 System Design - Part 2

[B teamblind

Part 3 is out : https://www.teamblind.com/post/qubF6fS2

Giving back - long-term interview preparation strategy - Part 1

Part 2 is out : https://www.teamblind.com/post/rBrt5bV8

[B teamblind

bgiLd= L") P
. L

teamblind.com
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https://www.teamblind.com/post/Giving-back---how-I-cleared-L6-System-Design---Part-1-4yufM3RY

[Top6opku Ha GitHub

https://qithub.com/donnemartin/system-design-primer

https://qithub.com/madd86/awesome-system-design

hitps://github.com/codersquild/System-Design

https://github.com/binhnguyennus/awesome-scalability

https://github.com/rxin/db-readings
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https://github.com/donnemartin/system-design-primer
https://github.com/madd86/awesome-system-design
https://github.com/codersguild/System-Design
https://github.com/binhnguyennus/awesome-scalability
https://github.com/rxin/db-readings

Kak cTtaTtb
Distributed Systems Engineer
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PasBuBaem apyamuuio

OREILLY' OREILLY'

Designing
Data-Intensive
Applications

Building
Microse

SYSTEM

DESIGN « .
INTERVIEW Designirig
Distributed
Systems

t+-+-3 e

s

Alex Xu ) Martin Kleppmann Brendan Burns

OREILLY’ O'REILLY O'REILLY" %
Software . .
Architecture: Architecting

The Hard Parts for Scale

How to Maintain High Availability and
Manage Risk in the Cloud

Modern Trade-Off Analyses for Distributed
Architectures

Fundamentals of
Softvyc:re
Architecture

An Engineering Approach

Neal Ford, Gregor Hoh
Mark Richards, g e
Pramod Sadalage & Forewards by

Mork Richards & Neal Ford Zhamak Dehghani "wnom frowen A O v Ko Lee Atchison




YuTaem KHUru npo SRE n pacnpegeneHHble cuctemMbl

DISTRIBUTED
SYSTEMS

OREILLY"

OREILLY"
PacnpepneneHHbie Software
OOHHbIe Engineering at

AnroputMmbl paboTbl COBPEMEHHbIX CUCTEM
XpaHeHus uHGopmaLmmu

Google

Lessons Learned

7%

7
Vi
4 .

o o) o from Programming
Reliability
HOW GOOGLE RUNS PRODUCTION SYSTEMS
Edited by Betsy Beyer, Chris Jones, Curated by Titus Winters,
» b Jen)rllifer P);tof¥ & Niall Murphy Tom Manshreck & Hyrum Wright

MAARTEN VAN STEEN
ANDREW S. TANENBAUM




bnoru KomnaHuu

-> highscalability.com

-> blog.bytebytego.com
-> softwareengineeringdaily.com

-> quastor.org/

-> discord.com/blog/
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http://highscalability.com/
https://blog.bytebytego.com
https://softwareengineeringdaily.com/
https://www.quastor.org/
https://discord.com/blog/

Cynep xapAKOpPHbIU NOAXOA

YubiDesu ;
Useful Books/Resources:

Most of these books can be found by their ISBNs (with - s removed!) and pirated on libgen.li, but a physical copy is recommended for the better books

- Designing Data Intensive Applications by Martin Kleppmann
- Amazon:
- ISBN: 978-1449373320
- Database Internals by Alex Petrov
- Amazon
- ISBN: 978-1492040347
- System Design Interview (Volume 1) by Alex Xu
- Amazon
- ISBN: 979-8664653403
- System Design Interview (Volume 2) by Alex Xu
- Amazon
- ISBN: 978-1736049112
- Grokking the System Design Interview
- Amazon:
- I1SBN: 979-8766433668
- libgen:
- Grokking the Advanced System Design Interview

- libgen:
- Donne Martin's System Design Primer

®7

YubiDesu ca/08/202:
Important Whitepapers (WIP, mostly taken from FB E6 guy's channel):
- Dynamo:

- Kafka:

- Cassandra:

- BigTable:

- BigQuery

- Spanner

- GFS

- Dremel

- Raft/Paxos

- MapReduce

- Spark

- Chubby

- Zookeeper

- HDFS

YubiDesu os&/08/2022

Other useful discord channels:

- Alex Xu's Discord Channel:

- Facebvook E6 guy's Discord for mock interviews:

Useful YouTube Channels:
- The Facebook E6 guy:
- ByteByteGo (Alex Xu):
- InfoQ:

- covers Facebook’s TAO architecture:
- Jordan Has No Life:
- Usenix:

covers Netflix Zuul Push:

- MIT distributed systems course:

YubiDesu 01/13/2022
Engineering Blogs:
- Companies:

- Uber:

- Pinterest:

- Snapchat:

- Netflix:

- Dropbox:

- Google:

- Facebook:

- Twitter:

- Jane Street
- Other:

- Bigger lists:

YubiDesu oa/25/202
NALSD / Machine Count Estimation (WIP):
- Site Reliability Engineering: How Google Runs Production Systems
- Amazon:
- ISBN: 978-1491929124
- The Site Reliability Workbook: Practical Ways to Implement SRE
- Amazon:
- ISBN: 978-1492029502
- Links:

YubiDesu 22
Interview Leveling Expectations (WIP):

Amazon LS:

- Amazon doesn't seem all that crazy about back-of-the-envelope estimations

- you should be able to pick a database solution and justify your choice

- they usually like to ask custom questions that aren’t from grokking /alex xu books
« L5 hiring bar sometimes doesn't require system design round within AWS

Amazon L6:

- Amazon doesn't seem all that crazy about back-of-the-envelope estimations

- cut through ambiguity proficiently

- proficiently identifying and talking through partial failure scenarios is probably very important

« being familiar with "two-phase commit™ is probably sufficient, in terms of consensus algorithms

Facebook ES:

- capable of "identifying important numbers" (back-of-the envelope calculations)
- you generally just need to review all the questions from grokking, lIRC

- they might exclusively ask the standard grokking/alex xu list of design questions

Google LS:

- you might be asked to do latency estimates or machine count estimates (somebody may have once been asked to do the machine count estimates for
each microservice of "web crawler” problem)

- Google seems to like it when you can do stuff like explain/recite/ "regurgitate™ (@) how paxos works... It's frowned upon to outright ask how paxos works,
but it seems like it'd be hard to get a strong hire unless you proactively recite such trivia

QOverall things that companies might expect:

- ability to navigate/cut through "ambiguity”

- partial failure scenarios

- APl request & response contracts

- DB schemas

- pick a database solution for a data store & justify your choice

- |latency estimates

- machine count estimates

- iteratively identify bottlenecks and address them

- "end-to-end full system HLD + deep dive of one component” (do | need to do all of these things for every component?) cea

&

YubiDesu o9,/06/
Interview Leveling Expectations, continued (WIP):

Overall tips:

- ask for feedback afterwards (some companies don't, but it doesn't hurt to try)

- formally do the FRs and NFRs step even if it's a grokking problem / "you've seen it before” (some companies have 2 criteria of "thinking it out” / "careful
up-front planning” before jumping right into the problem)

- behaviorals questions can show "scope” (Amazon does this. Also, pinterest gave me mid-level instead of senlor-level primarily because | had no stories of
leading a project of 5+ engineers despite "doing incredibly well on system design™)

- "lead" the interview (Instead of "what should | deep dive next?" or "what would you like to prioritize?", try something like "next I'm going to deep dive the
partial failure scenarios of the aggregator, is there something you'd prefer to prioritize instead?")

- Reciting trivia and arcane tricks like R-trees does seem to impress people.

- They can't ask for trivia because that's frowned upon. But, proactively regurgitating trivia seems to score you extra points or a strong hire. g This seems
to me like a workaround to how outright asking trivia is frowned upon.

A 4




Practice

[lpaKTUKa

\2. Nikolay Storonsky
TaK YTO BCEM MAxaTh - a TO HA 3TUX BLIXOAHbLIX HUKTO He paboTan
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Mok-cobecepoBaHus (Mock Interview)

pramp.com

tryexponent.com

Interviewing.lo

interviewbit.com

preplaced.in

workat.tech

V2 2B 2 I

Discord n Telegram-kaHarnbl C
dHTYy3MacTaMu

o


https://www.pramp.com/
https://www.tryexponent.com/
https://interviewing.io/?ref=vc.ru
https://www.interviewbit.com/
https://www.preplaced.in
https://workat.tech/system-design/practice

[leT-NnpoeKThbl
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CoobLiecTBa

- t.me/sysdesign_interview

-> {MeXJly CKOOOK}

- t.me/system_design_interviews
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https://t.me/sysdesign_interview
https://t.me/backend_megdu_skobkah
https://t.me/system_design_interviews

System Design Roadmap

dithub.com/

system-design-roadmap
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https://clck.ru/347aKG
https://clck.ru/347aKG

BbiBOAbI

=>

System Design npurogmtca He TONbKO A4
cobecenoBaHUM, HO N B XXU3HU

CobecejoBaHMe TECTUPYET: KOMMYHUKaLUIO,
HaBbIKW NPOEKTUPOBAHUS], MOHUMAHUE
pacrnpefeneHHbIX CUCTEM, OMNbIT paboTbl C HAMU U
MacLITabnpoBaHUS

XOpoLUUN UHTEPBbIOEP BLICTPO ONpeaennuT Balln
cnabble CTOPOHbI - NOSTOMY 3HAHUS KadaTb Hag0
He TOJIbKO B ITy6UHY, HO U B LUNPUHY

3anor yCriexa - 31O rnpaBwujibHasd noaArotoBKa.
SHAHUA U MNMPaKTHUKa, HE CTeCHANTECHb 60NblLle
NMNPaKTUKOBATbCH

3ra cynep oueHb Mera
CAMILIKOM Mera
[anaKTHUECKN Xapol



Cnacun6o!

Bnagumunp Macnos

PykoBoauTtesib KoMaHAbl pa3paboTku, X5 Tech
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http://t.me/senior_unicorn

