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« JHEFHQI #2337 (back of the envelope estimation)s {SIAE 2 &AXHE &

«  17h87d (HA - High Ability)
«  X2|& (TPS - Transaction per second, QPS — Query per second)
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1

22| xHE A 0| S
10 1% (thousand) 12 2H0| E (Kilobyte) 1KB
20 1%2H(million) 10| 714}0| € (Megabyte) 1MB
30 1024 (billion) 17|7}Ht0| £ (Gigabyte) 1GB
40 1Z(trillion) 1&{|2}H}0| E(Terabyte) 1TB
50 1000Z (quadrillion) 1H|E}H}0| E (Petabyte) 1PB
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e 1ns=107-92A 1Lt=201 10
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elj;
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e 1pus =10M-62 A 10F0|IZ2XQI1008H22| 1

e 1ms=10"-32AM 122|XQI100022] 1%

o HZZ2|=HWEX|2 C|ATE OFEIE L2|Ct

o C|AS EfM(seek)2 7ttt ot I|6t ==

Falig] AlZH L

L1 7HA| &= 0.5ns o CIOJEE AU R H&57| Hol| 7hsotH =317

£7| % 2F(branch mispredict) Sns o ClojE HE = 2E o] X|Ho| 24tE0f LD, HIE S ZHol| Clo|E H&0ll= AlZto] @z Zeich
L2FHAl BZ 7ns

FEA (mutex) &/21 100ns

Fo2e ¥x 100ns

Zippy2 1KB %% 10,000ns = 10us

1Gbps WEYIZ 2KB XS 20,000ns = 20us

ol22|0jA 1 MB £X1H 2 2 read 250,000ns = 250ps

#2 Io|E ME ol A2 HAIX] &= X|EAIZH 500,000ns = 500us

ClA3 E4(seek)

10,000,000ns = 10ms

HEHIM 1 MB =X1H 22 read

10,000,000ns=10ms

ClIASM 1 MB 2XHX 2 2 read

30,000,000ns =30ms

8t T212| CA(Z2| EL|0H 2 RE YIHSACS TS| U X|AHAIZ!

150,000,000ns = 150ms




1ns

L1 cache reference: 1ns

Branch mispredict: 3ns

L2 cache reference: 4ns

2020

Main memory reference:

100ns

1,000ns = 1ps

R EEEEEE Compress 1KB wth

Zippy: 2,000ns = 2pus

10,000ns = 10pus = m

Send 2,000 bytes over
commodity network:
11ns

m SSD random read:
16,000ns = 16ps

Read 1,000,000 bytes
sequentially from
memory: 1,000ns = 1us

EEEmEmEmmERound trip in same
mmdatacenter: 500,000ns =

Read 1,000,000 bytes
sequentially from SSD:
19,000ns = 19pus

om Disk seek: 2,000,000ns
= 2ms
1 Read 1,000,000 bytes

sequentially from disk:
474,000ns = 474us

S Eesamsmmes Packet roundtrip CA to
mm Netherlands:
Bm 150,000,000ns = 150ms




1 ns L1 Ccache
10 wns L2 cache
100 wns RAM dccess
1 us S wredis read e
10 ps | send data over network . Memeached send data over 1Gbps Mtwork’_.
100 ms read from SSP «———RocksPB read ¥ pocksDB
1 wms Database tnsert <« Postgresql insert @
10 wms HDD disk seek
Rewote Zoowm call
100 ms packet CA->NL->CA T 0
1s 5
Grafana refresh interval 15

10 s

retry/refresh interval
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« 7tE2H2 HME%E BEASH=M], 100%= AARO| o HE FECHE| XO| SAS2 2|O|stCt

« HEE2 AHAE 99%0 A 100% AtO|2| 4f2 ZE=Ct

SLA

ofn|tet.

SLA (Service Level Agreement)= AH|A ALK} (Service Provider)?t EHE O 2 ALESI=
DZHALO[Of SHOJZI Bto|E
O golofl= MH[A AFRAXIZE M-S S ME[A2| 7HEAIZE (uptime)O]

&01{0|Ct.

SHY2E J[EE0 UL

o Aoz £=X99| J4=QF A|AE! ROfA|7t (downtime) AFO|2| EHAH| O|C}H,

s St2E HojAlZt  FY FOHAIZ HEY HofAlZE  HZH FojAIZt
99% 14.40% 1.68A[2t 7.31AJ2t 3.65¢
99.9% 1.44% 10.088 43.838 8.7TAIZ
99.99% 8.64% 1018 4.38% 52.60%
99.999% 864.00%2| X 6.05% 26.30% 5.26%
99.9999% 86.40%2| % 604.802| % 2.63% 31.56%




222 E SLA

88 S ToAIZt  FY FojAIZt HEY HOHAIZE A2 FOHAIZ
99% 14,408 1.68A|2t 73142 3.65%
99.9% 1.44% 10.08% 43838 8.7TAIZt
99.99% 8.64% 1018 4388 52.60%
99.999% 864.00%2| % 6.05% 26.30% 5.26%
99.9999% 86.40%2|x 604.80%2| % 2.63% 31.56%

AWS 99.99%
https://aws.amazon.com/ko/ec2/sla/historical/

Azure 99.99%

https://azure.microsoft.com/en-us/explore/qglobal-infrastructure/availability-zones

GCP 99.95%
https://cloud.google.com/run/sla

NAVER CLOUD 99.90%
https://www.ncloud.com/policy/sla/svc




AElE

TPS

« TPS (Transaction per second)= =g
. UXT|IZH(1E, 1A1ZHhe HtD O

. MH|AO| AFRAIZL X&HO R S0f
. TPS9t EA| M&AXIE 02| AAbel

Of A|ARS| A= TPS 500]|Cf.
3003 Ol|ote| ALEATEM= 257F ME|AE 2 HSHA

Atgg 5= AL

2= AF AFE X7 300H Y A2 TPS 500 = EhstCt.

MH| A7 510 AL AEIE 300 S HO{7H7| AlEfSE
M Ch4=0| SEHAIZH0] =] & Z{o|LCt.
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o OCJ{E Ze&tot= EAR2 10% Hx

e HO|H= 52 23

E AL XHmonthly active user)2| 324 (300milion) EO|C},

=
=4

QPs F3EA|

ol
¢ =

™

S5 ALEXHDaily Active User, DAU) = 3% x 50% = 1.5%(150 milion)
e QPS=15%x2E%I /24A|2F/ 3600 % =2F 3500

o | QPS(Peek QPS) =2 * QPS = 7000

oiclo] MES flEt MEL 27

AT

e WRES 37|

MO

e tweet_id0| 64HI0|E
e EIAEDQ| 140HI0|E

e 0O|C|0{0l 1MB

o OIC|0 M&EM 2728 1,59 x2x 10% x 1 MB=30TB/&

o 5ZHO|C|O{E Etol7] 9I$ MEA 212 30TB x 365 x5=2 55PB



