Tech & Trend

02

@ EBS 7|9l

"WEEIA J|2 9173, 62

|IOIl

18] AF{C|

EBS 7|£Q13i8| AE|C| FHER|A J|& 9173,

D
EBS 7]&13] 7127k A v g} 3lAtE Tkt U 1ee AE W et EgES S9l
LR AAA, Zelx Az AR A AT 714 20 9 QEAA A5} o)
AT W57 Fitol ol A FE als] @il WHAA %E}—E A& gAst = JdAFYLH
olfl FJxtef A= Netflixol| A As|oj AFES] 3P, HDRE ARESF Y& A Ul A9 A3) &= 744
ERg 092 o UBYA 7% A78lE AYshEA 120 AAFEel s BaEa g,
Netflix0j|A] Z1E{|0|L] At2] XI5}
=
The Evolution of Container Usage at Netflix .
a (HZ2IA0N ZiE|O|L AtB2| ZIS + LT
https://netflixtechblog.com/the-evolution-of-container-usage-at-netflix-
3abfc096781b
229 7RA} 471 29] 31009 Ho] Gk SEYAE Ax) Fehes vole . B4g suoR

fott
E\l

>
-

t

.

rf

AEIAE ZiEskaL v aZskar QU ‘EEhe-E HlolE B, EE%%EE’J A& st %%‘8}0% Xéi
AR 5 2 Adstes SF 0= Fostal syt UEEA
7]5ko] ol AEUth 1Rt HlolE AIEE 7HA AL Il o E7 ME Zﬂ o8 HH]N} 7]
AL Hf 2= S U

T2 2008 =0 HlojEHo] A SO & Qla

=
AN Y AL PRI 47 o] Zhsd BAL ALYOR W3lo] Was

_ISE m
2
fdlo
>
_|>~l_,
r
il
_Qi
O
i
;
E
T

o}, 223 7doleks Alztel AHA S vo]1elold HelS dEat, Y
EJAIE]of|A] o}l AWSE 2Hd 3| o5t b A4 U] 3k MSA(Microservices Architecture)
AR YBE A AElA AP 22E ) By,

66 Broadcasting & Technology



re

Slof| A A1F3t T2 ‘St Yolg B’ 4o & EA & shit= ‘MSA(Microservices Architecture)’
HIAE ZWdstal v sttt AYdYth M =

R duth AA] o Z A o] S & Fole| 2 7idalal vizstd 7| WA} ThEA ZF A A
upck 7 w714, e 9 i AAEES FASH 7EAE S JaL QAR o] ALY A Ak
34 7 vEZHEE Au]| Aol H8E 4l AYUnh shae] O8S HH 7)E ARl ‘B A

Ol el 9} ‘Thol LA M) 2 o}7]E A o] Aol g BRI S it

4
PN
fr
>

JZdAE 20089RE 2016E717A]

1. MONOLITH 2. MICROSERVICES _ _

ST — \ o]-&A7 84l o F7teh= dRel=
: & users MSA 87 722 7|Wo g 1AS
s sers Service A AN TG AHAE AT
| == Threads == - —~ s
LN Bt > | S hreads = AAFUTE 3 YZeY A} HFe
E l@ Posts i Threads Service MSA A3t 714-< Netflix OSS(Open

— < = E5 0ZAA
e S [oarree Source Software)& £ LZAAZ

Posts Service INEHHEA] w5t B A AA Y| 298t
21 2. Monolith 223} Microservices 2% / £X] : OHIIE AWS al 9/1'1/-1?\']’] E}

o] MSA 729] ZAloleka & 4 9l Aelolo] te] 23 o AMEES shZEUT Arjo7h
ST b 2 WAL ofEeFold ol A4 olketa & 4 Atk ke BBl FL A
A% AEATL SR o] AMlAE A4 LA MES L sl £t Bl AWsie BAY

PRI 959 1 2 ol 2 870l ALg sk QA Sl B Th, T wet 7]
£ sldst7] gl aokE 7)o Aeloly A&t &
A o =

2 glo] AT 4 YES L T|goletn 425

Container Container
App

Bin/Library Bin/Library

Container Runtime

0S(Operating System)

Hardware

a3 3. Zeol 712 =

] a-o] Aol 7|Rke] 7|2 LAY HHo|UE LEdtes & Aledl S+ Container
Runtime(Ex. Docker) $]o1A Z12+2] ZAg| o] Eo] 82 Q1 MH|AE FEdh= A YY) MSA 7|8t
1 HEZE A ot 2L A o|U 0] FAf LEEWA AUst U2 A ZES FLAJsittal BA|

# guc,

2024.01 67




Tech & Trend

2= opnkE AWSO| FeH-E Z3H AH
g 7Rte & ZEolu g egsta ggvgq
I 223E, BolHeE, $474 o 2 .
YUt} AWSE AMI(Amazon Machine Image) & ﬂ%—aﬂ =7 ];[H.E_oﬂ Aelo]d TE A
AEIAY AMIZ EC20] AL317)9F 31 27 Aol €9 A4S 1238 2 9ayr) U=
T3 73S AWS AHIAS 43 ZgalA] A5 MSA AH| A5 581 LTt

or L

.—\:L —
Oko B3 L
o
o
irs
ot
oZ,
ox,
5
E=
2
E
ﬂ;
e
>,
fllo
_a

o
=
N
i
B
>,
|
!
i)
5

> o & 2

L Y 1 A ol
g L
ro

X QIARIA L EC20IM Y 4= U= BFE AH(Ex. CPU, RAM, 12HIIE §)

MSAE $1) ALGEIE ZElo]UI7} & At ohlet 3 FEE AgETt
A A AL ol N Aot RE I et A
E9DE A%

o} 287] wizo] £B-2 HHoUEe vl 9 #e g, U

sfete] st EFAS H oY 71]’”531] SIESRS)

2E0]A9] B9 FHUE A 22 43 SR 0] AT Y&

Titusehal ot SRS 7WsIA] AFESEAL AF UL Tituse= &3] M=
7NEFE £240] ofUg} Apache MesosZhes L EAAES

/ [TTT Z2 2~ 0SS(Open Source Software)o] ™, 7]A} ]EE} ‘?i Titus+= th=F 155

matmeEn o 742] 3008t 7} o)o] AE|o1] % w931 Hels)

u
n:1>
Iw
In)

i

Titus high level overview

A et o 1

6]z A= Titus [ : ; l
Scheduler7} ZA| A]2&
ME WY Aol

User Containers

2aiti B o

ge
=Yt} Titus Scheduler
Workflow

Oﬂ}“l EH.TJ"_E]_Q_E vﬁ\—ﬁgz‘ﬂ. Systems

qq_ 121 5, Titus high level Overview / £X : Netflix

1) AEjolu7h %7 = Ak 3% Aelo 2 tiAlsks Arjol] muE
2) Ml ALE AL 5:0] Z7dl Wt ol o) ALg S ixasw YAAS B 0E AU
3) AH|AE FTAZIA) 3L AElo|E2 4sks 23 delo
Alojze] A2 Eﬂii 319Joll Q= Titus Agent WOl A4S S5t PEE olshstAH 2 2
ol AFEHE AWS EC2 7™ 41 7|Rke. 2 54311 Agents W30l Docker2t
Aelol} AEen Sl T TAEAE 300 WA 23 GAMAR REE A9l
Qs preks P2 uhE & 4 9 AU,

68 Broadcasting & Technology




UE 2 TitusE o834 &2 e oY
Titus Agent Titus Agent % q %7—(—4, o5 T&ﬂ ']‘»—ﬂ—- 9}]\1, (‘)1—204754' ?_] OTT
itus Schedulr) i, E%? NH| 25 AFEAEAA Agsta JEyrt
Lops e T MSAS] 7HE S AA| ¢ito] HEsHs o] 4
\ pre pu— T ke of e Aol o A7k 5
—|— Titus Agent Titus Agent (‘)l' %H] ']—_'ﬂ_ ?_;g;_gl ?_] MS % ;L%@— le_;éa
container =

2 Lglo= L = s
T NAE F@ =y 298] & E3e-E Zaolunt EojthE

RS e e Atk

Amazon EC2 Amazon EC2
A sjZstnxt st o FE| A0l M

12l 6. Tituse| ZHekst A=

HDRE AlS 3 WEZIA UI 28 28t

2 Fe

Enhancing the Netflix Ul Experience with HDR

(DR AIE HIBIA UI 23 23D

https://medium.com/netflix-techblog/enhancing-the-netflix-ui-experience-
with-hdr-1e7506ad3e8

o[l EAHO|A = HDR¥} A g9, T1e]al YE= 204 HDRS ofH WA o= pisf ARgsh=A] 7t
oA EE e At Fuyth 987t dA) 5] HE 4 A= 7142 SDR(Standard Dynamic Range) ¥t
HDR(High Dynamic Range)J Ut} 94 Dynamic Range®t £7 o|u|x|oj|A] 74 vh-e RE3} 7}
O F9] Aol & Wttt SDRF HDRE ofef) AR O = A Hlaal HA 4= gl th

132! 8. SDR, HDR H|x

2024.01 69




Tech & Trend

RFAA7] SAAF)lA Eaxet g9 o
£ HD, Rec.2020-& UHDOJ| A AR&-gH T,
t}2-© & DCI-P3+ DCI(Digital Cinema Initiatives)2] ka}i S| eEo] g3t A2 AR s

A QJelow @) T

OJA| LIZ 20| A oA HDRE AR&-sll Ul J8HE Atst=A] dotkzl

3} = AL} o

Ll
J AUt} &3] SDROJA = Rec.709, HDROJA = P3 =& Rec.2020 A 3-7HS AFEshUTh

2, TV &

A0

229] 3717 AROIA g o
A o] tageolrt AR 7sd
Aol Mol 422 UERd Rec.709,

DCI-P3, Rec. 2020013}b Zyzyol M o

2

oA Argata

o
3

5] mHel o)A Bol Akg sk

iy

ek,

We would love at this point to be able to show you an
actual HDR image on your screen to show you exactly
what brighter, more saturated colors look like, but there
isn't any current technology that lets us do that (which is
the basis of this whole problem).

One way to imagine this is to picture a single frame of
video from our app that contains pixels outside of what its
SDR equivalent source can express.

To visualize these differences in expressibility, our
team first started off by implementing a debug feature
within the Netflix app that is able to highlight HDR
pixels in real-time on the screen.
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The above are screenshots with the HDR highlighter 2l ATZIAF2 Altered CarbonO|2H= Netflix 22[X|<E

feature enabled during video playback of our HDR-packed AZ0|A HDR Z&HE SQ4 i Sof HDR o0|2t0|E

Netflix Original — Altered Carbon. 7|50| g-dstEl AEfRIL|C.

We grayscale the entire screen, then highlight each 22|= A aftg TJo]AAIYE 2HET, 2 “HDR =S

“HDR pixel” with various colors, typically with stronger Clokst MAFO B2 5}0|2}0|E EA|SHL|CL LUdtXo R

colors for pixels that we consider “more HDR” “y HDR”(EE= SDRe| AHoioin) Hiy| Hio| = Hio{Lt =M 2

(or farther away from what’s possible with SDR). ZHFE|= 0= 2t MANS ALSSHLICE

We highlight pixels based on the following conditions: 22|= CHS =0 w2t =g 24X ZAIE|CE

The pixel is out of SDR color space. afif Z/A0| SDR M4 Z7HS BI0{EfL|CE.
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Format Max Lossy / Has Encoded HDR Picture Decode Implementation
Depth Lossless Alpha File Size Quality Speed Support
PNG 16-bit Lossless Yes Very Large (f:::raezts) Fast Excellent
JPEG 8-bit Lossy No Small Poor (8-bit) Fast Excellent
WebP 8-bit Both Yes Very Small Poor (8-bit) Medium Very Good
JPEG2000 32-bit Both Yes Small Excellent Slow Good
JPEG-XR 32-bit Both Yes Very Small Good Slow Poor
HEIF 16-bit Both Yes Very Small Excellent Slow Poor

I 1. Format table / £X : Netflix tech blog
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