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SCALE FROM ZERO TO MILLIONS OF SCALE FROM ZERO TO MILLIONS OF
USERS USERS (cont)

Step 1 - With the growth of the user base, Step 2 - The business continues to grow,
one single application server cannot handle and a single application server is no longer
the traffic anymore. We put the application enough. So we deploy a cluster of applic-
server and the database server into two ation servers.

separate servers.
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SCALE FROM ZERO TO MILLIONS OF SCALE FROM ZERO TO MILLIONS OF SCALE FROM ZERO TO MILLIONS OF
USERS (cont) USERS (cont) USERS (cont)

Step 3 - Now the incoming requests have to Step 4 - With the business continuing to Step 5 - Suppose the business continues to
be routed to multiple application servers, grow, the database might become the grow. One single database cannot handle
how can we ensure each application server bottleneck. To mitigate this, we separate the load on both the inventory table and
gets an even load? The load balancer reads and writes in a way that frequent read user table. We have a few options:

handles this nicely. queries go to read replicas. With this setup,

the throughput for the database writes can
be greatly increased.
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SCALE FROM ZERO TO MILLIONS OF

SCALE FROM ZERO TO MILLIONS OF SCALE FROM ZERO TO MILLIONS OF
USERS (cont) USERS (cont)

1. Vertical scaling. Adding more power 2. Horizontal scaling by adding more
(CPU, RAM, etc.) to the database server. It database servers.

USERS (cont)

3. Adding a caching layer to offload read

requests.

has a hard limit.
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SCALE FROM ZERO TO MILLIONS OF

Applications of Rate Limiting

USERS (cont)

100 million daily active users *5 searches per user /

Step 6 - Now we can modularize the L
functions into different services. The archit- i ’
ecture becomes service-oriented / micros-

ervice.
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DESIGN A URL SHORTENER typehead

« USRI 2 500 - 160 + SeS, SPEA— RS, B
+ BHEBUERESSHAENPS101, BRFGLRIFRI 0\ 10 - 1500 [t EReERL
. . S0 = a0 + Xt CURTORASHRER,

* BETURKESI « i, RO LA R R,
© CSELLERFR 38021 100 10 Py

. TR, BETETRR.

« wme, 4
ST RUBRRIRIHHREZIS RN, SRR SRS, RARAIRETR,
D, RS, UR BRI, st

« BEICOBEEIES (DA .

7 i 40, L
PIENEF R, URLRESEBREN AP,
SRR, S POSTAR, HPEE
k. o g
2O pt 1 tehoren
* @R (longUrl longURLString] . REESRANE T, EFUSRRREE— R
et ThRS. RS KR, 98
+ oL 0, SRRRAR, LTRSS
2 URLIEEER, T 13GURSHEBNAESURL, SIS CETER, AMSISH .
T ap 1 et + -2AC0BISER (0FS) - OO ORI
+ oo R ey
+ aops - 52 ~saom0
URLEER * ST ED, omTOr
et 187, TERHHRA— i, — B BIRAE R, ERRURER 0465, IZBRMERROCHIFEB LRI
PO BRI, o BEARRBRHARIAD
- EAS, DEEAPRASS, IS,
AR XS EEATSD, (57, K2R,
somem. AP, ST OB . G B BRGANFRATE— BEAASE.
i B - - © HHEF. @R MREATAE, EE M MAERONE.
KU, P
SOZRIER, 02T RARUR T AR, B R R i o
Lo, R e mmw?kmaaﬁaawnm s
srEee a
= AT, 02EEAR—
R R A A e e e
Lo
ATHSRKURL, ARURLBSIDT-FHE, o
FRRRAERD, HICRC2, MOSHISHA, e
: - e
2 TR - S R RAREMOAN,
ne AT, AEETARESIAR, -
+ nenaEn
- . e
£, ISR HLAPER - s
SR e K, Mt STESEITER s, RS 20 -
o i A, BRI, bt R - et
LSRR 108, HTGEEHRE, SRR 2 300, 0D
o742l 52 IR eSS, B,

- BtE—rETnE.
- BT, EIFE, SIFTHE RS, BT
THES, RIFESE.
o B SRR,
SRS SEE F
L 1 B, MEERE, o),
2 ARITSERT, NESEEETR, N FUARA, NRE

szxﬂﬂﬁﬂ

i, D —

e e A RS, IR, o0
e R, w0017 3 FEHHHT, BN, o)
B —— [ —
= RO, SRS e KX MR TENSE,
i, e w e, o o
T TSRO HRSSHOR, MEREIT TRSEIAL TR0 e
= it e LI,
e
e e uEA s B s e
. RS S B 3 G, SRR 5. S ST
L HTREMAURIAIS, SRR EOAT A, o S, R, S
e R
P B
i 3 . MRHHET RN urmmwxis@ F{ﬁm’*ﬁﬁmmﬁ
FBER RN ASHHE— N BAFS. . = 3
. 7, wirass.

RIDE, EUTIATUSTLE (B

RIS SR TR oSN, 15T ERRRERATAL, O

— B, I e TBATHELFAE, [best 35 bet 2, bew 20 b 15,
ot e [ e . 0
RS AT A TR

. BESAE. o)
2 EBlopk, &Fop ISSREST, H-SIHAGHERON.

TR, RINTZRAE
onEERE S,

Pl
ERZAES, CATL\ERDN, AENRSES.
B BT,

(P
+ EPERTREAASHEABER, GEAEATER ve
— RS MEERS MR [
« YT vie, TUSUERFERAKTA, B, BALE
TR vie,

R, EHE, RAFLETEERTEXA,
© 10T BUNBSIERS, RITUEAMTELINTAL, HAAKSEE.

s =2
(SRR WSO, FosiaresQL EHARDHIRERUNE, HETAURTHLE i
CREATE TABLE L map TieRSRISERRSE— RO, R THR
16 1) unsigned NOT NULL AUTO INCREMENT, (@0 EARTS,

) \ o
Tong.url varche 160) DEFAULT NULL COMMENT <8 eBSHT AN A, SRR
ShorLu archar 10} DEFAULT NULL COMMENT 158 B,

PRIMARY KEY (id)
PR e,
ENGINE= moDB DEFAULT CHARSET - R GRS e s i RO, 545 e SRS

Pres space for A, fo comma

s BN A, AORRERERAN, BV
. AT TR o AN SRS, SR
$R4 -8 S5, PHRARWAROEY, u T Yo

- . P . " ST, B2 2RT— SO,
e, RIOTANR, B, BRAN, URIE, FURETR, e e, e, ST
i

(RSB N, OSSR, e
et @
a1 SR, 5E 3 0. BT,
SRR B s o s B
B LT . FIEEE = ““““3’*"“’“'

By woshiamiaojiang Not published yet. Sponsored by ApolloPad.com
Last updated 19th September, 2023. Everyone has a novel in them. Finish
Page 5 of 100. Yours!

o https://apollopad.com
cheatography.com/woshiamiaojiang/


http://www.cheatography.com/
http://www.cheatography.com/woshiamiaojiang/
http://www.cheatography.com/woshiamiaojiang/cheat-sheets/system-design
https://cheatography.com/uploads/woshiamiaojiang_1695055141_Snipaste_2023-09-19_00-33-06.png
https://cheatography.com/uploads/woshiamiaojiang_1695045440_QQ%E6%88%AA%E5%9B%BE20230918215603.png
https://cheatography.com/uploads/woshiamiaojiang_1695051845_QQ%E6%88%AA%E5%9B%BE20230918234334.png
http://www.cheatography.com/woshiamiaojiang/
https://apollopad.com

Cheatography [ v

1510003 tweets/DAU *2x scling /09seconds/day

s e e o e o oot e e <

Cante et o plan sing v ches, b arrays W/
Vnmwmﬂ It can contain media files, muum;.wmmwardwmm x i reading/writing key: N t
: N\~
wr (Mw R Mt(vw SN R, RS LT L. Number Unit | Memory Units | Scientific Notation Persistence.
£ e e —
- Workers k1 2 WIS e

- WIS AT IR Trilon

111 Rabb0, Zarob, e, Kt = s

noraTB
5x10'x107=5x 10"

- 10% contain pictures
- 100KB each

- 1% contain videos
- 100MB each

et 7 AL 1 11 OP5

150
— million DAU

-10% contain pictures

Fanout service - 100KB each ideo storage = 1% x 100MB KB) x picture storage
Fonontis the process of deliering post 0l fends. o pes of anout models e =100 x 9PB
Boih - 1% contain videos 200P8

- 100MB each

Suppartour sy,

150M tweets x 0.1 with pictures x 100K x ~400 days in @ year x 5 years *3 copies.

2. The o blance st requess 1 wch s,

3 Web serverscll th s e sevice o fotch s s,
4 News T service g1t post 1D o he s feed coche
sa s 1S APHTOIXAON AT 53

ictre, st comet, post mage, . Thus, th e e sevice sches e complee

e s e,
6

endering
BT Timeine ite)

90x10=9x107 =978
BT Tl B AR
i 2L (ORI,

[ ——— ,

6t (RHARTRSSAZE, Estimation

. Testemn .

st . i ® 50 Y 100 KB
million DAU A

PREIASENS AT BEE. S, M, DA,

wsms

((b 5= I5omillen 502/

20 3 —iAES, BHIREDEN SO BT

it e s goucan, e, Surert el S ARE:

inr it ot s
nEMENE

e it e v et e s, S, S i /ST

.

gt

DAU
QPS
STORAGE

S (KBRS | P

AR, AT AR
RIS (KT, MR i

SRR, RS RET AR
ks, PR RN AR RN, S odTErDa,
i, HA TSR O,

s
IHSEEORE Y IFENRPRS

%, SRERSSASIERPRFANA Y (0w BELLE? ) . 3R, S RERERRE
nmmmana-nzma

2, D71 A RSN, RORESEESSAEE
JSE i)

[RA———

i, SRR,

BOMTOER I,

R,
R ERAKE A7 2L
RIS Rodis REERETE, HEL,
m

R st
[

vads 435, Redis Clster
e i

DENTEATIATI ESRLLR, WSRO TS, ATV

B T8 AT 5 BE) Pingc
KEIT G 1 103 S OB

S, SHERTR.

PullBR

Scale 1 - X

RO AR
08 92 ACatbe
- Gome 1) i
OB NG LD 5N

-+ Gocne PN s P

Not published yet. Sponsored by ApolloPad.com
Last updated 19th September, 2023. Everyone has a novel in them. Finish
Page 6 of 100. Yours!

By woshiamiaojiang


http://www.cheatography.com/
http://www.cheatography.com/woshiamiaojiang/
http://www.cheatography.com/woshiamiaojiang/cheat-sheets/system-design
https://cheatography.com/uploads/woshiamiaojiang_1695048612_QQ%E6%88%AA%E5%9B%BE20230918224858.png
https://cheatography.com/uploads/woshiamiaojiang_1695016868_Snipaste_2023-09-18_13-59-38.png
https://cheatography.com/uploads/woshiamiaojiang_1695055208_Snipaste_2023-09-19_00-34-27.png
http://www.cheatography.com/woshiamiaojiang/
https://apollopad.com

System Design Cheat Sheet
by woshiamiaojiang via cheatography.com/193748/cs/40349/

Cheatography

* ERIEFEES0BEERAS (0AU) .
 FARETIES M.

o 1OXAIEFER L6 MIE,

* ERFSHTAIHI0ME,

© SRBEMOOFHI, 500]510%300MB=150T8
- CONgEfB.

BRI

con.
© IERAEFATESMIICON CloudFroni{TRLAM (E14-2) (3. BR
TOORRMAELE, SCBUTLIAR0 02T,
DRI, RAIRHHRTRABE,
© 500755 MIATD 3680023 T 3K 150 000%TE.
W2 ARG FRIAR

Fomia

AL

ia: EERIA
Flow b: update the metadata
WIRRAT

W RIRE
TNEE L TRE,

GBS,

3 ALASEBE

. B,
B, HTREOHS, SRIASHTRREREE,

. w

o FRRHTTLINE, SRREENREL, AT

WAEFE (DAG) B

TER—

AT F SRS —AES,

o 8, WRUTARTNER, QR

o RS, TR RROAME, SN, L,
@, 49T — MR HIGT.

o S, ERECLIE LA REEE,
RIRENER,

o KED, WSOV L TOORR 8 X TRV BHER.
ST,

W
myemsmiisw LIRS, DAGIBS. HBEILE.
2, G, LURAFABHIHI,
mnéa/ma,
1. . IRES B — S NATOERE (GOP) .
95, GOPR—IE/KARMIEATRIFEA, B MUB—
TASRIONTS, ARSI,

2 A
TR GOPRF AT E B4 IR,

3. I0AGHEAL, SMBBHRIBE OB HAEMDAG

4 N, FEMVRES RO, KT IR

RIS AT,

AR

o EEIGL SR—MEABING, BEBRGTAIES,

o THFWGL. ER—MEREBING, B TANKBHER,

1A, EOAXTUREEEGOERIEEE N TAGES
SRS,

o CEBUEM, CHMMMENES/ T, FHITIMOES T
TS,

S

o (ESRBM SISO SRS,

o SR TAMSITRBIETSESNREESTA,
* SRS TR,

o CESE RS T RS HERBAETI.

o —BEESA, ESNEARRHESNEGNIIDIER,
R

WA WAL
R0,
GOPRI, HOE4-228R.
GRS 16 LGN RIER R
B—HHER LS ié&gmﬁlwmn;ﬂ:«wu (@424 .
B14-24) , FERMOATLUBIL LGEHERR
ey, TPEAASTEUEAA L CEEAR Eecho, KT RA
E—, RAEACONER LR,

chat system

* ERERES. B RTRHERS R,
e
-

= R

HEHAR
R NSRRI 1. KRS,

FABHS, FUSRSA=AAL
EP TSR — A SockeoSIE, T NN,

REROORESI, 0%, SUCHERAS, RS
A, BEMRESHEGARRLN.
 HFIORERES, RS
BRERGRS, i!m«)lfmmﬁwl!n B
BORTRAT
- ST R,
- ST T IR,
AR, S

i,
. mmsmmmm-m %,
e O BT, no BIERT st, Foscre
Canncls,

.
i ]

wxnABE
BT RS, Samnee s

. AV TLceted sHAERBENE
et

RS R TS
P ——

wert)

mwE;

x.
(channl i mesage ), cornelgropEEBARETSRD. domel
R, EEAFTH RS A,

ey O ERERRLR. e SN
ARABES. HTREARS.
messge G TRELLT

o,
* DESTETUEEA, GRS, FEIOLEGHON,

BT SRS, Hsnonlokls,

S5 wmmaRRTaA AR, TesNORCE Gna b, SwolnEE

o eRoRARAL G AERRAR.

iR

o 2

1. BPALRR AT,

2 BESERRRRRRESAESA.

5 CEWENPE, WANRARPAMEREINS.
AT, BRI, BABOSEERARA

4 MPABWebSoce SRR H2.

1 BB T—SRED.
2 WABSEADTABEN— B0,
5 WRRBS ARSI,
4 mewmE— A
e, [ ——

[ ——

5 WERBRA SRS,
SRS 2 — A Socke 3.

srauamanas

e v essoge IR, BERT QB LA

AT SN LRSS, ARLTR KA RARE

+ W ACSTSTRMIME,
SETRBIOAT . o masioge 4
R et ——,
I

B, e
ABABRMIGGABARIUID: AN, 5.
ETLEHOA AN AR,
i
* SRCTABRER, AP SRERRECIR TN
sn.

- BUBARIY, GO RO OUET AN,
n.

SERAMARERGHS, MRS,
mrma. i

anusmy
RS 0 W7 SRR,
s A TN, R REIIAN—
. NTPASSIERSS), CANERN= A,

O, =M 3

A5, AC, 1D o,
A OB TR, 000, WS — A
NI RSN,

e o

 PREEBRALRIMRS, WA, MR

DESIGN A WEB CRAWLER

Step1- the problem and
Backof he enveope stmasin

Communicat with h s 1 b o the s page.
" blon e pages e dourlasded every oot

+QPS: 100000000/ 30 das /24 hours/ 380 secods

ek OPS =2 +0ps - 600

orage it hrough Power of 2 saction i Chapte 2 g3,

< Acuing dota e sord o e yeas, 500 T8 12 et - yess 3078 A30PS

orage s nesdadtostore e yea content

Step 2 - Propose high-level design and get buy-in

Sap 1:Addsed URLs th URL Frntr

St 2 HTML Downlosdereches  at of URLs rom URL Frmter

St 3: HTML Downlosder ges 1 sdresses of URLs rom DN reschve and starts
douniosding

Sep - Content Prer porss HTML poges and chck poges e mllcmed.
S :“ContetSee ccmponent checks i NTML pageis aeody n the scrsge

processad.Inth cas,the HTML pg s dcrded

contentis pased o Uk Extactor
Sep 7, ink exactor xract bk rom HTML pages
Sep 8. Exraced ks are pased 10 the UL e

1 9:Ale ks re Seed.they ar psse o th “URL S component.
St 10:"URL Seencompanent chcks o RL & sy n he soage. fyes. s
procestedbeor,and rthng needs 0 be done
St 11 URLhos nt been rocss befor, sl tth URL Frsr

Step 3 - Design deep dive

Nt
imporant bulding componants and echniques n et
~Depthfst sech (DF) s Breadeh st sach 875

Qave. 11 IO cunue URLs e dacumued nthe xde thy re ecueued e,
implementation st prtiems

Motk o th s e pag v ke bck 0 the sam host

2Sandard 555 does otk th ity o 3 URL ik cosidrsion

-

UL tobe dowionded

Fow trtegs o cptinize s v st o

~Racraw bsed on web pges updte Nty

itz URL and el mportant page st and mor recusnty,
Storagefor URL Fronter

ML Domrionc

Pertomance cprmsien

ek ot ofperfomance optizatons fox HTML dowrloder.
[r——

updatedpenodiaty by conjcbs
3 tocaly

. Short tmecut To avoid long ik tme, & sl et i  specied

We present s e pgeosches o improve the sy robutnes:

~Constent asing: This bt drbutekosds mong dowriosders. A e
dounlondar srvercan b adde o emoved sing consent kg

system. A druped crou con b resated ey by oaisaved st o dt.

o csprs kil bt i B e
Dot valdtin: T s impertant masur o preventsysem s

ity

 tec and v problemae conert

T sechion s hdotecton s prevention o rdnant masnges, o b

1. Redundant content

el todeec duplcatin 1]
2 Spidar s

X spidervap i b page tat cause 3 crairin i og,

Some ofthe contents have it o 1o vakie,sch 5 aceriamnts,code ppets,

syt
e e e et
e e e R e e T

By woshiamiaojiang

cheatography.com/woshiamiaojiang/

Not published yet.

Last updated 19th September, 2023.

Page 7 of 100.

Sponsored by ApolloPad.com
Everyone has a novel in them. Finish
Yours!

https://apollopad.com


http://www.cheatography.com/
http://www.cheatography.com/woshiamiaojiang/
http://www.cheatography.com/woshiamiaojiang/cheat-sheets/system-design
https://cheatography.com/uploads/woshiamiaojiang_1695052435_QQ%E6%88%AA%E5%9B%BE20230918235324.png
https://cheatography.com/uploads/woshiamiaojiang_1695051038_QQ%E6%88%AA%E5%9B%BE20230918233004.png
https://cheatography.com/uploads/woshiamiaojiang_1695046847_QQ%E6%88%AA%E5%9B%BE20230918222012.png
http://www.cheatography.com/woshiamiaojiang/
https://apollopad.com

Cheatography

DESIGN A UNIQUE ID GENERATOR
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DESIGN CONSISTENT HASHING
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serverIndex = hash(key} % N,
where N is the size of the server pool.
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estimation: dau, qps, storage
API
high level design diagram

data model and schema

articulate the problem
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