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Foreword

3EB LMBK TB? FP >K >J>WFKDIV @LBM&-KD KBQTLOH LC QB@EKLILDFBP $KQFOB FKARPQOFBP
@>0BBOP >0B ?RFIQ LK QEB TB? >KA ABMBKKQBEQP'&QBJ QL PR@@BBA P @OFQF@>| >P QE
TB? FP RKABOPQ>KAFKD ELT FQJP ALFKD E>P ?BBK PRGVEFRRBEDIV GEFRPHPPFLK LC

QEB '33/ O@EMSMOLGB@Q E>P ?BB@BIEQDQEB TB? FP ?RFIQ >KA FQ]P ?BBK ALFKD >K >J>WFKE
GL? LC FQ 'LSBOQEBOB E>P ?BBK LKB D>M QE>Q E>P ?BBK BPMB@F>IIV @E>IIBKDFKD QL @ILPB
?0FKDFKD JB>KFKD QL QEB A>Q> QE>Q QEB'38DIMBERS E>P ?BBK @LIB@QFKD >KA BK>?IFKD
QEB @LJIJRKFQV QL B>PFIV RKABOPQ>KA ELT QEB TB? FP MBOCLOJFKD BE>Q]P TEBOB QEB 6
1I>K>@ @LJIBP FK

3EB JFPPFLK LC QBB 6J>K>@ FP QL BSHEB QOB>PRGB IQIEKPFDEQP QE>Q TLRIA LQEBOTFPB
2B >@@BPPF?IB LKIV QL FKQOBMFA A>Q> JFKBOP >KA M>@BEER]FG:FA KL RKABOPQ>KA
3EFP FP J>AB MLPPF?IB TFQE QEB EBIM LOMEARPJUEY. @>18 PBKPB LC QEB A>Q> >KA QBII

RP TE>Q FQ JB>KP $>@E LC QEB @E>MQEXIPIBKOEBEL@RPBP LK > PMB@Fc@ >PMB@Q LC
QEB TB? >KA B>@E LKB E>P ?BBK >RQELOBA ‘SESMBBOEIBBOQP FK QEBFO cBIA 3EB
PQOBKDQE LC BEBEK>@ dLTP AFOB@QIV COLUINMEB@EPB LC QEB MBLMIB TEL TOFQB FQ

>K V LC QEB cKAFKDP FKBIEB:5>@ >0B TLOQE: @BIBABLK ?RQ FQIP >IPL >K FIMLOQ>KQ
OBJFKABO LC QEB TLOH PQFII OBNRBIBERDEARSS-QV BRMBOEBK@BP 3EB ASEK AOFS

>K>IVPBP FK B>@E @E>MQBO >OB > CLOJ LC >@ @LRKQ>?FIFSBIIT@R{OPEBBQRO TE?

(QJP KLQ >?LRQ PE>JFKD QELPB QE>Q >0B DBQQFKD FQ TOLKD ?RQ >?LRQ PEFKFKD > DRFAFKL
M>QE LC ?BPEEMF@BP PL QEBOB RPFDEIBFEL AL QEFKDP 6FQE QEB @LKQFKRBA EBIM LC QEB
TB? @LJIRKFQYB ELMB QL JBHDEFP >K >KKRARIFLK PL B:H26 VB @>K@E LRO

MOLDOBPP >KABJ&LROPB @LOOB@QFLKP >P KBBABA

3EBOB FP PL JR@E QL IB>OK FK QEFP OBMLUDQOFKPGKAP B-RB @B >VP TFQE QEB
@LJIRKFQV PL TB @>K @LBB@ASSK@B LRO RKABOPQ>KAFKD LC QEB PQ>QB LC QEB TB?

[ -?9A 1?I9EC2 ;8 BC7D79 :?JEH ?D >?;<
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Introduction

)>S>2@OFMQ FP > P@OFMQFKD I>K[BE-B8 FEPPRRIH QL ?REE EKORSO @LIMIB
BUMBOFBK@BP LK QEB TB? 3EFP FK@IRABP OBPMLKARBQFRKRABISKIFEO AVK>IF@
@LKQBKQ LK > M>DB >KA PL GIQEFKBHSFKD ELT > TB? M>DB PELRIASBBEEBK >K
BSBKQ L@@ROP FP 3E2@PFMQ FP RPBA CLO

3EB I>KDR>DB PMB@Fc@>QFiKKPBYE JYK@LIJIRKFQV ?RFIQUFEP >KAIBILOHP

RPBAY ABBILMBOP >OLRKA QEB TLOIA E>P @E>KDIBBAEEG PFK@B QEB I>KDR>DB T>P
@OB>QBAFK  $>2@OFMQ FIMIBIJBKQ>QFLKP >KA FKQEEONRIB@BRGMKRBA QL MOLDOBPP
J>HFKD QEB I>KDR>DB RP>?|B\FRISFOLKIBKQP KLQ LKIV TB? ?0LTPBOP

D)

3EB'33/ O@EFSB @&IIP JFIIFLKP LC M>BBPOV JLKQE >KA ORKP QEBJ QEOLRDE > MOFS>QB
FKPQ>K@8 B2/>DBBPM@L PQLOB/HKCLOJ>QFLKSBOB M>DBLRB@>K IB>OK JLOB >?LRQ

>JIFI >JIF 7862 EH=
>JJFI >JIF78H?LEH= JFEHJI 1J7J; E< J>; M;8 DKCOHBI
>JIFI M:8F7=J;1 EH=
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https://httparchive.org/
https://httparchive.org/reports/state-of-the-web#numUrls
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QEFP FK IBRQELALILDV(K QEB @LEQRC$>2@OFMQ '33/ O@HEFSBFABRIDBKMAFS
FKCLOJ>QFLK LK QEB RP>DB LC QEB I>KDR>DB CLO QEB BKQFOB TB? 3EFP @E>MQBO @LKPLIF/
>K>IVWBP J¥K.C QEBPB QOBKAP

How much JavaScript do we use?

)>S>2@O0FMQ FP QEB JLPQ @LPQIV OBPLRO@B TB PBSAKI. QORPBRERIE>ABA M>OPBA
@LIMFIBA >KA cK>UB@RQBA IQELRDE ?0LTPEOPADKFc@>KQIV AB@OB>PBA QEB QFJB FQ
Q>BP QL M>OPB >KA @LIMFIB R@REMOPKA B@RQFLISESB@LIB QEB JLRIVMBKAEFS
PQ>DBFEBK )>5>2@0FMQ FP MOL@BHBBADB

2BKAFKD PJ>1IBG¥2@0FMQ ?RKAIBP QL QEB ?OLTPBO F? QEBBBR@BALTKIL>A QFJBP
>KA FK QROK F3BI®I-DB MBOCLOJ>K@B 'RQ ELT SR@@QP+MQ AL TB OB>1IV RPB

Distribution of JS bytes per page
Web Almanac 2019: JavaScript
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1?7=KH ?1JH?8KJI?ED EZL.9%TRFJ 80J;1 F;H F7=;

%FDROB >8B PELTP QE>Q TBRPB * LC9>2@OFMQ >Q QEB QE MBO@BKQFIB LO JBAF>K (K
LQEBO TLOAP  LC >Il PFQBP PEFM JLOB QE>K QEFR@REEQOL QEBFO RPBOP

+LLHFKD >Q QEBPB KRJ?BOP FQ]P tKQLR:®RBO FC QEFP FP QLEIR@EAMQ 'SBB FK
QBOJP LC M>DB MBOCLOJ>K@B QEB FIM>@Q BKQFOBIV ABMBKAP LK KBQTEE@BRKKB@QFLKP
RPBA 6EF@E ?0FKDP RP QUQRREBQFLK ELT JR2@OFMQ AL TB PEFM TEBK TB @LIM>0B

>JJFI L ;L 8BE=9EN E< @IH?FJ
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JL?FIB >KA ABPHQLM @IFBKQP

Distribution of JS bytes per page
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Q BSBOV MBO@BKQOB FBKAFKD PIFDEQIV SE2BPFMQ QL ABPEEEMRBE>K TB >0B QL
JL?FIB

Processing time

CQBO ?BFKD M>0OPBA >KA @LIMRE0OFMQ CBQEEB"DLTPBO KBBAP QL MOL@BPPBA
BLB@RQBA ?BCLOB FQ @>K 7B REJRFBPEF>EB QEBFO @LIMRQFKD MLTBO @>K PFDKFc@>k
>CCB@Q ELT CSPRQ@OFMQ @>K ?B MOL@BPPBA LK > M>DB 6E>Q >0B QEB @ROOBKQ MOL(
LK QEB TB?

6 B @>K DBQ >K FABK2IVWFKD J>FK QEOB>A MOL@BPPFKD QFJBP CLO 5 >Q AFCCBOBKQ M

2019 Web Almanac by HTTP Archive 3


https://almanac.httparchive.org/static/images/2019/javascript/fig2.png
https://almanac.httparchive.org/static/images/2019/javascript/fig2.png

Part | Chapter 1 : JavaScript

V8 main thread processing times
Web Almanac 2019: JavaScript
desktop [ mobile
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Q BSBOV MBO@BKQFIB MOL@BPPFKD QFJBP >0OB ILKDBO CLO JL?FIB TB? M>DBP QE>K LK ABPHC(
JBAF>K QLQ>I J>FK QEOB>A QFJB LK ABPHQLM FP  JP TEFIB JL?FIB FP >Q > [>ODBO KRJ?BO
JP

IQELRDE QEFP A>Q> PELTP ELT JR@E ILKDBMBRQ @>KIQFBSFHDB QL MOL@BRESFMQ
@LIM>OBA QL > JLOB MLTBOCRI ABPHQLM J>@EF KB @BFEHMES>0V FK QBOJP LC @LIMRQFKD
MLTBCBEB CLIILTFKD @E>0Q PELTP ELT MOL@BPPFKD QFJBP LK > PFKDIB TB? M>DB @>K S>0V
PFDKFc@>KQIV ABMBKAFKD LK QEBE@E B XBP
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COST OF JAVASCRIPT

JavaScript Processing times for Reddit.com

B Main thread Worker thread
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Number of requests

KB >SBKRB TLOQEMBILOFKD TEBK QOVFKD QL >K>IVWB QEBSIR@KFMQ)RPER?

M>DBP FP QEB KRJ?BO LC OBNRBPQP PEFMMBAPEKQEKD JRIQFMIB PJ>IIBO @ERKHP @>K
FIMOEB M>DB IL>A&BO PBKAFKD > [>0DEIFQEF@ ?RKAIB (C TB >IPL ?0B>H FQBEGE?
@IFBKQ ELT J*RBNRBPQP >OB ?BFKD CBQ@EBA

>JJFI L ;L 8BE=9EN E< @IH?FJI
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Distribution of total JavaScript requests
Web Almanac 2019: JavaScript
Desktop [} Mobile
60

40

52
32
18
20
9
4
 ooem [l
25 50 75 90

10

Number of requests

Percentile

1?7=KH ?1IJH?8KJI?ED E< JEF/8HAFIGK;JI
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First-party vs. third-party

.C QEB OBPRIQP >K>IVWB/AQEBBKDFOB PFWB >KA KRJ?BO LC OBNRBPQP TBOB ?BFKD @LKPFAB
> J>GLOFQV LC TB?PFQEBELFFDKFc@>KQ MLOQFLKSEC@EBYQ @LAB CBQ@EBA >KA RPBA
@LJIBP COIQEFOA M>RIRO @BP

3EFOA M>OEAR@OFMQ @>K @LIBCRIQBEK>I QEFOA M>0QV PLRO@B AP >K>IVQF@P >KA PL(
JBAF> BJ?BAP >0B >Il @LJILK RPB @>PBP CLO CBQ@EFKD QEFOA M>GQV@EFOFMQP 2L K>QRO
?0FKDP RP QL LBQ KBBPQFLK ELTVISBNRBPQP PBKQ >0B QEFOA M>0QV FKPQB>A LC cOPQ M>(
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Distribution of first and third party scripts
(Desktop)
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Distribution of first and third party scripts (Mobile)
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2019 Web Almanac by HTTP Archive 7


https://almanac.httparchive.org/static/images/2019/javascript/fig6.png
https://almanac.httparchive.org/static/images/2019/javascript/fig6.png
https://almanac.httparchive.org/static/images/2019/javascript/fig7.png
https://almanac.httparchive.org/static/images/2019/javascript/fig7.png

Part | Chapter 1 : JavaScript

Distribution of JavaScript bytes (Desktop)
Web Almanac 2019: JavaScript
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Distribution of JavaScript bytes (Mobile)
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ABSBILMBO CLO ?LQE JL?FIB >KA ABPHQLM 3EFP @IB>OIV PELTP QE>Q QEFOA M>0QV @LAB @>+

QEB ?FDDBPQ @LKQOF?RQLOERIL@IBRKCLOI>QFLK LK QEB FIM>@Q LC QEFOA M>OQFBP OBCE
QEB3EFOADQFERE>MQBO
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Resource compression

(K QEB @LKQRB.C ?0LTPBO PBEEOBMFLKP OBPLRO@B @LIMOBPPFLK OBCBOP QL @LAB Q
?BBK JLAFCBA RPFKD > A>Q> @LIMOBPPFLK >IDLOFQEJ 1BPLRO@BP @>K ?B @LIJMOBPPBA
>EB>A LC QFJB LO LK QEB dV\*PQEBBNRBPYEJEB ?OLTPEKA CLO BFQEBO >MMOL>@E QEB
QEKPCBOOBA OBPLRO@B PFWB FP PFDKFc@>KQIV OBRGHDE EBQE BIMRE B

3EBOB >0OB JRIQFMI® @& JMOBPPFLK >IDLOFQEJP ?RQ LKIV QTL >0OB JLPQIV RPBA CLO QEB
@LIMOBPPFLK >KA AB@LIJMOBPPFLK LC '33/ KBQTLOH OBNRBPQP

© &WFNgzip 3EBJLPQ TFABIV RPBA @LIJMOBPPFLK CLOJBQ KA @BFEKQ
FKQB@QFLKP

©  IOLQIF br KBTBO @LIJMOBPPFLK >IDLOFQEJ >FJFKD QL CRBQEBO FIMOL
@LIMOBPPFEE®FLP LC ?0OLTPBOPPRMMLOQ !OLQIF BK@LAFKD

"LIMOBPPBA P@OFMQP THA KBBA QL ?B RK@LIMOBPRER 20LTPBO LK@GBGEDOBA

3EFP JB>KP FQP @LKQBKQ OBJ>FKP QEBERRRFKK BFIBP >0OB KLQ LMQFJFVEBO TE>QPLB
1BPLRO@B @LIJMOBPPFLEBELFB >IT¥P FIMGRB ALTKIL>A QFJBP TEF@E >IPL FP LKB LC QEB
JLPQ BMBKFESQ>DBP LE2@0FMQ MOL@BPPFKD SPROFKIQ:IBP >0B @LIMOBPPBA
@LOOB@QIV @>K ?B LKB LC QEB JLPQ PFDKFc@>K SREEGRPQEFMBICOMIDEK @B

'LTJ>K V PFQBP >0B @LJMOBPPFK®-2Q@BFM> OBPLRO@BP

>JIFI MMM=P?F EH=
>JJFI =?J>K8 9EC =EE=BEE8BP
>JJFI 97D?KI; 9EC <;7J 8BIB?
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Adoption of compression algorithms
Web Almanac 2019: JavaScript
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X LCPFQBP >KA!OLQIF LK X "LIMOBPPFLXBLP >0OB PFJFI>0 CLO ?LQE ABPHQLM >KA
JL?FIB

%.0 > ABBMBO >K>IVPFP LK @LIMOBPPFLK 1BOEBRRFRKBE>MQBO

Open source libraries and frameworks
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ABSBILMBOP OBIV LK LMBK PLRO@B QLLIFKD QL FK@IRAB >Il QVMBP LC CRK@QFLK>IFQV FKQL Q
1BD>OAIBPP LC TEBQEMBIEMBO AB@FABP QL RPB > PJ>I| RQWEQ\ I FSRBESIBTLOH

QE>Q AF@Q>QBP QEB >0@EFQB@QROB LC QEBFO BKQFOB >MMIF@>QFLK OBIVFKD LK LMBK P!
J>HB CB>QROBBABMJIBKQ B>PFBO >KA CAPTIRBES>2@0FMQ LMBK PLREGFBR-0B

RPBA QEB JLPQ

>JJFI MMMO>HC?KC EH=#EC;
>JJFI MMMEF;D>K8 D;J F V&N
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https://jquery.com/
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>KANRBOV2BIB@QI@-KA>OAFWBA JR@E LC QEB CRK GEFRIBEMIIEBNIEIDY FKQL > KBQFS
CLOJ IQELRDE QEB MLMRI>OFQV LC GGRBOI?B AB@IFKFKIFFTEQ PQFII RPBA FK QEB S>PQ

J>GLOFQV LC QEB TB?

3EBOB >0B > KRJ?BO LC MLPPF?IB OB>PLKP

6 LOA/OBPPTEF@E FP RPBA FK JLOB QE>K LC PFQBP FK@IRAEBCSEGRBOV ?

2TFQ@EFKD COLJ GORBOV QL > KBTBO @ IFBN@RRABIFIB ABMBKAFKD LK
ELT I>ODB >K >MMIF@>QFLK FPVR&RBRI@LKPFPQ LC GORBOV FK >AAFQFLK QL
KBTBO @IFBKQ PFABFBRO

.QEBO QLM RPB&>R@OFMQUFEP FK@IRAB GORBOV S>OF>KQP>GERBOREBBA(
,LABOKFWQLIBKQ GP 4KABOP@LOPB-KRPL LK

Frameworks and Ul libraries

| C;DJ?ED;: ?D EKE{I>E:EBE=0>; J>?IH7HJO :;J;9J?ED BR&HKI;: ?D #//+ 19>?

2 TFF7BOP;H >717 DKC8;H E< B?C?J7J?2EIMINIEI=EM ?J :;J;9J1 9;HJ7?D JEEB] 767B EF;D
?1IK; JE ?CHH, :;J;9J?ED E< %RH?FJ B?8P| 7D: 48;MEHAI M>?79> M?BB 2CE79J;: J>;
HIKBJI FHDJ;: >;H ;

(K QEB M>PQ KRJI?BBOPY QEB» @OFMQ B@LPVPQBJ E>P PBBK > OFPB FK LMBBPLRO@B IF?0
>KA COBTLOHP QL JBI?RFIAFRB-1+ 5-+ '551/)9/438 2/ P B>PFBCPFKDIB M>DB

>SMMIF@>QFLK SrA@BEBWBA >P > TB? M>DB QE>Q IL>AP > PFKDIB '3,+ M>BE2@ARROR)>
JLAFCV QEB M>DB LK RPBGERERMBIFKPQB>A LC CBQ@EFKD KBT M>DERIIQELREB PBOS
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QL ?RFIA QEBFO >MMIF@>QFLKP >0@EFQB@QBA FK > JLARIB M:DQBQKKDINMBBQBKD >KA B
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3L AB@I>0OB > P@OFMQ >P > JLARIB QEB P@OFMCQ type="module” Q©BBOF?RQB

<script  type ="module” src ="main.mjs" ></script >

'LTJ>K VPFQBP type="module” CLO P@OFMQP LK QEBFO M>DB
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<script nomodule src ="fallback.js" ></ script >
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@LKQ>FKFKI nomodule >QQOF?RQB .K QEB LQEBO E>KA ?0LTPBOP BEFGMMKOQV
JLARIBP TFII KLQ ALTKIL>AAK@OFMQF type="module”  2FK@B @28 KLQ OB@LDKFWB
nomodule BFQEREE® TFIl ALTKIL>A P@OFMQP TFQE QEB >QQOF2RERIKQEFAMMMOL>@E
@>K >IILT ABILMBOP PBKA JLABOK @LAB QL JLABOK ?0LTPBOP CLO C>PQBZ) MEB IL>AP
J>KV PFQBP nomodule CLO P@OFMQP LK QEBFO M>DB
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Preload and prefetch
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https://web.dev/serve-modern-code-to-modern-browsers/
https://almanac.httparchive.org/static/images/2019/javascript/fig14.png
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ALTKIL>A QEFP OBPLRO@B >P PLLK >P MLPPF?IB 3EFP FP BPMB@F>IIV EBIMCRI CLO @
OBPLRO@BP TEF@E >SBOEZPIEQB FK QEB M>DB IL>AFKBNIO)ERRPOFMQ
IL@>QBA >Q QEB ?LQQIRQGW >KA >OB LQEBOTFPB ALTKIL>ABA I>PQ
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QFJB FQ E>P QL CBQ@E QEBPB OBPLRO@BP KBEBABAQELKERQROB K>
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84:7)+ 2’5 FP >K >AAFQFLK>I cIB >@@RKDI>¥>2@O0FMQ cIB QE>Q >IILTP > 20LTPBO QL J>M
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IQELRDE RPBCRI QEBOB >0B > KRJ?BO LC ©B>RVKF-DBPKLQ T>KQ QL FK@IRAB PLRO@B
J>MP FK QEBFO cK>l MOLAR@QFLK PFQB PR@E >P@HIRPEXDMIEDGIPRRO@B @LAB QL QE
MR?IF@ 2L ELT M#IRFQBP >@QR>IIV FK@IRAB PLRO@BJ>MP

Percentage of sites using source maps
Web Almanac 2019: JavaScript
Desktop [l Mobile
20%

18%
15%

10%

Percentage of sites

5%

0%

Sites with source maps

1?=KH +H2;DJ7=; E<1?J;| KI?D= EEKHFI

%0 ?LQE ABPHQLM >KA JL?FIB M>DBP QEB OBPRIQP >0OB >?LRQ QEB P>JB FK@IRAB > F
J>M CLO >Q IB>PQ LKB P@OFMQ LKEIHR@RBB >P > cOPQ M>0QV P@OFMQ TFQE
sourceMappingURL

Conclusion

3EB )>6>2@0FMQ B@LPVPQBJ @LKQFKRBP QEL@GBHRBEBBCOBTBO /(P FIMOEBBA

?0LTPBO BKDFKBP >KA COEMBHF2QAJBOLOHP >0B >l QEFKDP TRI@B®® QL E>MMBK
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Introduction

">P@>AFKD 2QVIB 2EERBQFOB RPBA QL M>FKQ CLOJ>@ R®AB? M>DBP 3EBFO @>M>?FIFQFE
PM>K @LK@BMQP >P PFIMIB@PIGBQL # MBOPBIR@SIPS E>P ELLHP QL BIJMLTBO
ABSBILMBOP QL E>KAIB S>OVFKD P@OBBK PFWBRIGFBIHA D @RHQIKD "22 EBIMABEP
TO-KDIB @LKQBKQ >KA BKPROB FQJP >A>MQFKD MOLMBOIV QL QEB RPBO

6EBK ABP@OF?FKD "22 QL QELPB KLQ C>JFIF>0 TFQE TEXBEERRIEBWICRI QL QEFKH LC F
>P QEB I>KDR>DB QL M>FKQ QEB T>IIP LC QEB ELRPB ABP@OF?FKD QEB PFWB >KA MLPFQ!
ALLOP >P TBII >P dLROFPEFKEQMEE@R OR@E >P T>IIM>MBO LO MI>KQ IFCB 3EB CRK QTFPQ Q
PQLOV FP QE>Q ABMBKAFKD LK QEB RPBO T>IHFKD QEOLSBIEN)ED ELRPEASMEB QEB ELRPB
QL QE>Q PMB@Fc@ RPBOJP MOBCBABBRIBP LO @LKQB

(K QEFP @E>NIEIB@B FKPMB@QFKD Q>IIVEKEBRRBHD A>Q> >?LRQ ELT "22 FP RPBA >@OLPP
QEB TB? .RO DL>I FP QL ELIFPQF@>IIV RKABOPQ>KA TE>Q CB>QROBP >OBGBREBRPBA EL
>KA ELT "22 FP DOLTFKD >KA ?BFKD >ALMQBA
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1B>AV QL AFD FKQL QEB C>P@FK>QFKOLEQEB SKILTFKD KRI?BOPEIPJI>II ?RQ ALK
JFPQBQEBJ >P FKPFDKFc@>KQ (RJI®KKB>BP CLO KBT QEFKDP SQPEERAB?

Color
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QBKA QL RPB @LILO

Color types
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QEBK "2+ (KQBOBPQFKBBILMBOP >0OB Q>HFKD CRIl >AS>KQ>DB LG KEB>IBEEY0
>ODRJBKQ TEBK FQ @LJBP QL QEBPB @LILO QVMBP 3BBXYOLILOB MLMRI>O QE>K '2+
>KA 8! TFQE >IJLPQ ALR?IB QEB RP>BR @ELRDE QEB >IMEKPRIOOBK@V T>P >AABA I>QBO
QL QEB TB? PMB@ 2+ >KA $OB PRMMLOQEAC>0 ?>@H >P Bk R @>K DL >EB>A >KA RPB
QEBJ QLL
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Color selection
3EBOB >0BK>JBA "22 @LILOP KLQ FK@IRAFKD QEB PMBC( transparent ~ >KA

currentcolor 8LR @>K RPB QEBREEBFO PQOFKD K>JB CLO JLOB OB>A>?IB PQVIFKD 3EBJ
MLMRI>O K>JBA @LILC black >KA white RKPROMOFPEKDIMBAY red >KA blue

Top named CSS colors

orange

silver
white

1?7=KH  /EF D7C;: 9EBEHI

+>KDR>DB FP FKQBOBPQFKDIV FKCBOOBA SF> @LILO >P TBIl 3EBOB >0OB JLOB FKPQ>K@BF
PQVIB 480 QE>K QEB |OFQFPE PQVIBPQBSBOV FKPQ>K@B\.@LILOI gray

lightgray ~ darkgray  slategray ~BQ@ E>A KB>OIV ALR?IB QEB RP>DB TEBK PMBIIBA TFQ
"> FKPQB>A L@B>(C'DO:3\B° TBOB @LJ?FKBAVQERIA SKH EFDEBO QE>K ?IRB PLIFAFCVFKD
QEBJPBEP FK QEB PMLQ 3EFP @LRMsilver FPXKHBA EFDEBO Cgrey TFQE >I8"

FK QEB @E>OQP

Color count

‘LT J>K V AFCCBOBKQ CLKQ @LILOP >0B RPBA >@OLPP QEBQER? QLAMERRFIBO LC
RKFNRB @LILSPEBBQ]P ELT JMKAFCCBOBKQ @LILOP >OB RPBAGGRER KRIPBBP FK QEFP
@E>0Q >0OB NRFQB EFDE *MABTBEKEB TB HKLT QE>Q TFQELRQ "22 S>OF>?IBP PM>@FKD
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>KA @LILOP @>K NRF@RHWDERRHR >KA SDIBKQ FKQL ILQP VGSIRBP >@OLRPV

PQVIBP 3EBPB KRJ?BOP OBdB@Q > AFCC@RIQV LC PQVIB J>K>DBJBKQ >KA TB ELMB QEFP EBIMI
PLJB MBOPMBBQESR QL ?0FKD ?>@ERQLAB>IP LO MOLGB@QP 'LR @BKR@B QEFP

KRJ?BO FKQL > J>K>DB>?IB >KA OB>PLK>?IB >JLRKQ

Distribution of colors per page
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Color duplication
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M>DB 6FQELRQ > QFDEQIV J>K>DBA OBRP>?IB @I>PP "22 PVPQBJ ARMIF@>QBP >OB NRFQB B>P
(Q QROKP LRQ QE>Q QEB JBAF>K E>P BKLRDE ARMIF@>QBP QE>Q FQ @LRIA ?B TLOQE ALFKD > |
QEBJ TFQE @RPQLJ MOLMBOQFBP
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Distribution of duplicate colors per page
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Popularity of unit types
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Length and sizing

4KPROMOFPFRRPSFDROB  SBIpx FP QEB JLPQ RPBA RKFQ QVMB TFQE >?LRQ LC TB?
M>DBP RPFKBIRIFK PLJB CLOJ LO >KLQEBO QEFP @LRIA ?B BIBJBKQ PFWFKD CLKQ PFWB >KA F
'LTB SBOQEIem RKFQ FP >lJLPQ >P MLMRIEG?LRQ RP>DB 3EFFSE® IU JLOB MLMRI>O

QE>K Qlrem RKFQ TEF@E E>P LKIV COBNRBK@V FK TBLRIDBFL{GABOFKD TE>Q QEB
AFCCBOBK(emHP ?>PBA LK QEB M>OBKQ CLKQ rem BFFFEFRBA LK QEB ?>PB CLKQ PFWB PBQ

QL QEB M>DB (Q MQRPE>KDB MBO @LIMLE em @ERIA >KA QERP >IILTP CLO >AGRPQJBKQ LC

>Il PM>@FKBMBV

6EBK FQ @LJIBP QL RKFQP ?>PERE@MEPM>@ cm)ED @BKQFJBQBO RKFQ FP QEB JLPQ
MLMRI>Q/T>CLILTBAY in FK@EBP >KA ( QBKB HKLT QEBPB QVMBP LC RKFQP >0B
PMB@Fc@>IIV RPBCRI CLO MOFKQ PQVIBPERBEEK PRQ TRE QRKFQEBPQBA RKQFI QEFP
PRO® #FA LR

D ;7HB?;HHI?ED E< J>?1 9>7FJ;H :?19KIlI;: ISNRDJ;: FEFKB7H?JO [ Q KBH?J />7DAI JE J>;
9ECCKD?JO ?19KII?KBHBEKD: ?D= J>?| 9>7RtI8L?:;DJ?V;: J>7J J>?I M71 7 8K=?D EKH 7D7BOI?I
7D: >7L KF:7J;:1?7=KH  799EH?D=BO

>JJFI 219Kl >JIFBH?LEH=J 9>7FJ;H 9ll
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Viewport-based units

6 B P¥ |>ODBO AFCCBOBK@BP FK RKFQ QVMBP TEBK FQ @LJBP QL JL?FIB >KA ABPHQLM RF
SFBTMLOQ ?>PBA RKFQP LC JL?FIB PF vh >SHEMLOQ EBFDEQ TEFIB LKIV LC
ABPHQLM PFQBPBARIRL CLRKA C vh FP JLOB @LJILK QEvw SFBTMLOQ TFAYE7RLRQ
vmin SFBTMLOQ JFKFJRJ FP JLOB MLMRI vmax =$€BTMLOQ J>UFJRJ TFQE >?LRQ
RP>DB LCvmin LK JL?FIB TEFI vmax FP LKIV RPBA ?LC TB?PFQBP

Custom properties

"RPQLJ MOLMBOQFBP >0B TE-@31+K22 S>OF>?IBPVIEB JLOB AVK>JF@ QE>K > QVMF@>! PQ>
S>OF>?IB QELRDEVJEBEOV MLTBOCRI >KA >P > @LIIRKEBYPTBII ABRE@KD QEBFO

5%

17=KH  +;H;DJ E< F7=;| KI?D= 9KIJEEFEHH?;1

6 B CBIQBRBEFP T>BEFQFKD FKCLOJ>QFLK PFK@B FQ/HEDTPEBEEIEB LC ISRORDB

"22 >AAFQFLKP SEEBOBS>FI>?IB FK >Il J>GLO ?0LTPBOP PFK@B LO  PL FQJR/C>FO QL P:
QEB]OB C>FOIV KTV CLIHP >OB PORREFLKFKD COLJ QEBFO "22 MOBMOL@BPPLO S>0OF>?
"22 @RPQLJ MOLMBOQBBP®FJ>QB FQ]Il ?B > CBTEXOBRKQFI @RPQLJ MOLMBOQFBP >0B Q
KLOJ

Selectors

ID vs class selectors

"22 E>P > CBT T¥P QL cKA BIBJBKQP LK QEB M>DB CLO PQVIFKD PL IBQ]P MRQ (#P >KA @I>PF
B>@E LQEBO QL PBB TEF@E FBIIEXVEEEB OBPRIQP PELRBARLL PROMOFPFKD @I>PPBP >0
JLOB MLMRI>O
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Popularity of selector types per page
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Attribute selectors

"22 E>P PLJB 80V MLTBOCRI @LJM>OFPLK PBIB@QLOP 3EBPB 0B PBIB@QLOP IFH
[target="_blank"] [attribute”="value"] [title~="rad"] [attribute$="-

rad"] LC [attribute*="value"] #L VLR RPB QEBJ 3EFKHWJEB RPBA > |ILEDIP
@LJIM>0OB ELT QELPB >0OB RPBA TFQE (#P >KA @I>PPBP >@OLPP QEB TB?

Popularity of operators per ID attribute selector
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Popularity of operators per class attribute selector
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3EBPB LMBQLOP >0OB JR@E JLOB MLMRI>O TFQE @I>PP PBIB@QLOP QE>K (#f PRH@HE CBBIP K>Q

> PQVIBPEBBQ RPR>IIV E>P CBTBO (# PBIB@QLOP QE>K @I>PP PBIB@QLOP ?RQ PQFII KB>Q QL F
>Il QEBPB @LJ?FK>QFLKP

Classes per element
6FQE QEB OFPB LC .."22 >QLIF@ >KA CRK@QFLHQBOEBPJEF@E @>K @LIMLPB LO JLOB

@I1>PPBP LK >K BIBJBKQ QEB-@4&BBFDK ILLH MBOEMPBEBPLJIB FKQBOBPQFKD OBPRIQP 3EB
NRBOV @>JB ?>@H NRE@B-RRRD TFQE QEB JBAF>K LK JL?FIB >KA ABPHQLM ?BFKD @I>PP MBO

BIBJBKQ

1?=KH />; C;:?7D DKC8;H E< 9B7II D7C;| F;H 9B711 7JJHABKEF 7D: CE8?B;
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Layout

Flexbox

%IB?W FP > @LKQ>FKBO PQVIB QE>Q AFOB@QP >KA >IFDKP FQP @EFIAGBRQIESS® FP FQ E
@LKPERKQ ?>PBAV¥Q E>A > NRFQB OL@HV ?BDFKKFKD LK QEB TB? >P FQP PMB@Fc@>QFL
QEOLRDE QTL LO QEOBB NREE@ AIE>KDBP ?BQTBBK  >KA LOGRK>QEW PBQQIBA >KA
T>P FIMIBJBKQBA >@OLPP >l ?0LYPB@FS BK QE>Q EFP@IXEAA > PILT >ALMGEIK O

?RQ FQJP ?BBK > BBOR/PFK@B QEBK (Q]P NRFQB MLMRI>O KL\ SBQEERERK?LRQ FQ >KA
ELT QL IBBOGDB FQ ?RQ FQIP PQFII KBT FK @LIM>OFRLR@Q:QEFREIP

Adoption of flexbox
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@E>KDFKD FIMIBJBKQ>QFLKP FK MRNB@POLBRBOP ,F@OLPLCQ E>A DOFA FK QEB cOPQ
SBOPFLKP LC 6FKALTP >P QEB MOERQBKDFKB CLO FQP ELOFWLKQ>IIV P@OLIIFKD ABPFC
T>P BQQBA QEBOB cSHRFQRKBA QL QEB TB? >KA QEBK E¥QEBKEPEBO ?OLTPBOP RKQFI
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FQP cK>l OBIB>PBFK  (Q EBOY SR@@BPPCRI [>RK@E FK QE>Q KB>0IV >Il ?0LTPBOP OBIB>PB;
FIMIBIJBKQ>QFLKP >Q QEB P>JB QFJB BBIIBBAPR GRPG RMLKB %:QL PRMBO? DOFA
PRMMLOAS/ >Q QEBBKALC  DOFA PQFII BBE{BIFHFA LK QEB ?IL@H >P CLIHP >OB PQFII
>T>HBKFKD QL FQP MLTBO >KA @>M>?FIFQFBP

1?7=KH +H;DJ E< M;81?J;1 KI?D= =H?:

3EFP PELTP GRPQ ELT IFQQIB QEBMBIBKE) @LJIRKFQV EBP@FPBA SHMIBOBA QEBFO
I>QBPQLRQ QLLI B ILLH CLOT>0A QL GEEIR>| @BHS80 LC DOFA >P QEB MOERDV |>

BKDFKB CLIHP IB>K LK TEBK ?RFIAFKDCO-REOBQELOP SBTOFQFKD DOFA TB QVMF@>1IV OB>@E
CLO FQ cOPQ QEBK AF>| LRE@LIMEH >P TB OB>IFWBORAKYERL) (Q OBJ>FKP QL ?B

PBBK TE>Q QEB OBPQ LC QEB TLOIA TFIl AL TFQE QEFP MLTBGBRIOEBHP-QRBEQP

Writing modes

3EB TB? >KA "22 >0OB FKQBOK>QFLK>| MI>QCLOJ CB>QROBP >KA TOFQFKIZTIOABR LCCBO > T>
>KA "22 QL FKAF@>QB > RPBO]P MOBCBOOBA OB>AFKD >KA TOFQFKD AFOB@QFLK TFQEFK LRO

Popularity of direction values
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Typography
Web fonts per page

‘LT J>K V TB? CLKQP >0B N>AFKD LKRO TB? M>DB 3EB JBAF>K KRJ?BO LC TB?
CLKQP MBO M>DB FP

Distribution of fonts per page
Web Almanac 2019: CSS

desktop [ mobile

8
5
3
. [
0
0 I
50 75 2

10 25

IS

N

Number of fonts per page

Percentile

1?7=KH ?1IJH?8KJ?ED E< J>; DKC8;H E< M;8 <EDJI BE7:;: F;H F7=;

Popular font families

K>QRSI CLIILT RM QL QEB FKNRFOV LC QLQ>I KRJ?BO LC CLKQP MBO M>DB ¥P TE>Q CLKQ
#BPFDKBOP QRKB FK ?BI@HRRBNDBQ QL PBBRRE @ELF@BP >0B FK IFKB TFQE TE>Q]P MLMF
LO KLQ
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Top web fonts
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Font name

1?7=KH /EF M;8 <EDJI

.MBK 2>KP FP > ERDB TFKKBO EBOB TFQE KB>O @font-family AB@I>QFLKP
PMB@FCVFKBERABCKFQBIV RPBA .MBK 2>KP FK MOLGB@QP >Q >DBK@FBP

(Q]P >IPL FKQBOBPQFKD QL KLQB QEB AFCCBOBK@BP ?BQTBBK ABPHQLM BINILBFIB >ALMQFLK
JL?FIB M>DBP RPB .MBK 2>KP PIFDEQIV IBPP LCQBK QE>K ABFBQDRNB:BEKRPB 1L2LQL
PIFDEQIV JLOB LCQBK

Font sizes

3EFP FP > CRK LKB ?B@3+RPEPBE ¥ RPBO ELT JYICLKQ PFWBPEHEEB >0B LK > M>DBAQEB

DBKB®@IV OBQROK > KRJ?BO LC LO ABcKFQBIV IBPP QE>K (P QE>Q OBKIFR\* QBERDE $S
PVPQBJ ELT J3KCLKQ PFWBP >0OB QEBBB@FBA QEB TB? >KA CLRKA QEB JBAF>K QL 7B LK
JL?FIB >KA LK ABPHQLM ,FDEQ ?B QFJB QL OB>IIV QEFKH E>OA >?LRQ @RPQLJ MOLMBOQFBP L
@OB>QFKD PLJB OBRP>?IB @I>PPER QEEBOFYRRG QVMBID
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Distribution of distinct font sizes per page
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Spacing

Margins

J>ODFK FP QEB PM>@B LRQPFAB LC BEIBEQNEBABI>KA TEBKNR MRPERO >0JP
LRQ COLLROPBEFP LCQBK ILLBRQEB PM>@FKD ?BQTBBK BIBJBKQP ?RQ FP KLQ IFJFQBA (
BCCB@Q (K> TB?PFQB LO >MM PR>@RKB RI4B FK 47 >KA ABBEIPKPBB ELT JR@E
J>ODFK PM>@FKD @LAB DLBP FKQL > PQVIBPEBBQ PE>II TB
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Distribution of distinct margin values per page
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ORFQB > ILQ FQ PBBJP 3EB JBAF>K ABPHQLM M>DB E>P AFPQFK@Q J>ODFK S>IRBP >KA LK
JL?FIB 3E>Q J>BP CLO > ILQ LC RKFNRB PM>@FKD JLBEKSBPHRON "ROFLRP ELNT J>K
J>ODFKRR E:SB FKMRO PFQB 'LT @>K TB B>HI QEFP TEFQBPM>@B JLOB J>K>DB>?IB

Logical properties

0.6%

1?7=KH +;H9;DJ E< :;IAJEF 7D: CE8?B; F7=;1 J>7J ?D9BK:; BEEPVBIFH

6 B BPQFJ>QB QE>Q QEB EBDf margin-left >KA padding-top FP LC IFJFQBABGRIX

PLLK QL ?B PRMMIBJBK@BXBFO TOFQFKD AFOB@QFLK >DKLP QHF @R @ABRBEYV

PVKQ>U 6EFIB]JOB LMQFJFPQF@ @ROOBKQ RP>DB FP NRFQB ILT>Q  RP>DB ILK ABPHQLM M>L
RP QEFP CBBP E+PFQ @E>KDBREBBA QL &BLM >P >K FKARAEBEM ELMBCRINFRIEKD

KBT ABBILMBOP QL RPB QEB KBT PVKQ>U

z-index

5BOQF@¥BOFKD LO PQ>@HFKD @>K ?B J>} z-index @K "22 6B TBOB @ROFLRP ELT
J>KV AFCCBOBKQ S>IRBP CLIHP RPB FK QEBRDBPEQBE: z-index >@@BMQP FP
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QEBLOBQF@>11V FKcKFQB ?LRKWBAOKIWBO]P S>0F>?1B PFWB IFJFQ>QFLKP OB >Il QELPB
MLPFQFLKP RAE3|P-PBB

Distribution of distinct z-index values per page
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9OLJ LRO TLOWBIBOFBK@BKRJI?BO LC ]P PBBJBA QL ?B QEB JLPQ MLMRI>OBRELF@B $S
QELRDE TB Q>RDEQ LBORBIRPB QEB ILTBPQ KRJ?BO MLPPF?IB QE>Q]P KLQ QEB @LJIRK>I
2L TE>Q FP QEBK (C CLIHP KBBA QEFKDP LK QLM TE>Q >OB (z-index  KRIRBP QL

M>PP FK /RCRO AOFKH ALTK QEFP LKB/BKCRRELR JFDEQ ILPB FQ
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Most frequently used z-index values
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Decoration

Filters

%FIQBOP >OB > CRK >KA DQBXDABCY QEBIMEEB ?0LTPBO FKQBKAP@LQEB P@OBBK
(Q]P > MLPQ MOL@BPPFKD BCCB@Q QE>Q FP ABRB B¢ ERRIES BIBUSKQ KLABOLQH>Q
FQIP ?BFKD >MMIFBA QL /ELQLPELM J>AB QEBJ B>PV QL RPB JDEBIQEBRD@@BPPF?IB
QL QEB J>PPBP QEOLRDE BEFQMIFWBA @LJ?FK>QF\}E 7BEEX >OLRKA PFK@B >?LRQ
QEBOB >0OB LC QEBJ >KA@ER ?B @LJ?FKBA QL @OB>QB RKFNRB BCCB@QP

78%
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6 B TBOBERFQBA QL PBB QE>Q LC PQVIBPEBBQP filter ~ M@MBEOQV 3E>Q KRI?BO
T>P >IPL PL EFDE FQ PBBJBA > IRQRUEBRERD FK >KA PLRDEMMQIFR QEB EFDE KRJ?BO
IB@>RPB IBQ]P ?B ELKBPQ clQBOP >0B KBAQRQROMEB FKQL >Il LC LRO >MMIF@>QFLKP >K;
MOLGB@QP 4KIBPP

AMLK CROQEBBFRFD>QFLK TBZHPEBLKQ TBPLJIB JP PQVIBPEBBQ @LJBP TFQE PLJB
flter ~ RP>DB >P TBII SBLRER?B BJ?BA 3EBOBCLOB TB MBifilter = PKR@H FK QEB ?>@H
ALLO ¥ MFDDV?>@HFKD LKQL > BDRMIBRI>O PQVIBPEBBJR. 8BIEB QE: -ms-

flter ~ MOBPBK@B @LEBBBK FK@IRABA >P TBIl @LKQOF?RQFKD QL QEB EFDE MBO@BK(

Blend modes

1IBKA JLABP >0B PFJFI>0 QL cIQBOP FK 888G QEBQ MOL@BPPFKD BCCB@Q QE>Q >0B ORK
d>Q BOPFLK LC QEBFO Q>0DBQ BIBJBKQP ?RQ >OB RKFOREFIKOBOQKBERBEQE MFU
@LEBODBK@B 2>FA >KLQEBMBRA JLABP >OB ELT BRFEKBFIM>@Q B>@E LQEBO TEBK
QEE LSBOI>M 6EF@BB BIBJBKQ FP LK QEB QLM LO QEB ?LQQLJ TFIl ¥CUB@MEBRBKA

JLAB J>KFMRI>QBP QEBIRIBEBOB >OB  ?IBKA JLABP IBQ]P PBB TEF@E LKBP >OB QEB JLPC
MLMRI>O

>JJFI <EDJ7M;IEC; 9EC
>JJFI CEKJKS; 9EC

2019 Web Almanac by HTTP Archive 39


https://fontawesome.com/
https://youtube.com/

Part | Chapter 2 : CSS

1?7=KH +H;DJ E< F7=;1J>7J ?D9BK:; 7 1JOB;I>;;J M *-blend-mode  FHEF;HJO

.S BGIl RP>DB LC ?IBKA JLABP FP JR@E ILTBO QE>K LC clQBOP ?RQ FP PQFII BKLRDE QL ?B @LK
JLABC-QBIV RPBA

(K> CRQROB BAFQFLK B2 QEXK&@ FQ TLRIA ?B DOB>Q QL AOFII ALTK FKQL ?IBKA JLAB RP>DB QL
DBQ >K FAB> LC @EB® JLABPSBE-MBOP >0B RPHKDRIEFFMR@OBBK @LILO ?ROK IFDEQBK
BQ@

Animation

Transitions

“22 E>P QEFPBPLJIB FKQBOMLI>QFLK MLTBO QE>Q @>K ?B RFGRRGRPBAJFKD > PFKDIB ORIB
LK ELT QL 8KPFQFLK QELPB S>IRBIOERPFKD "22 QL J>K>DB PQAGEPMW ELT LCQBK
>OBMR BIMIVFKD ©PFQFLKP QL AL QEBEDIPHIRBOV QEB TB?

Distribution of transitions per page
Web Almanac 2019: CSS

desktop [ mobile
200

185
150
100 70
50 10 I
0 3
0 —_ ||
75 90

10 25 50

Number of transitions per page

Percentile
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3E>Q]P MOBQQV DIBAFR Pl animate.css  >P > MLMRI>O3ERQL FK@IRAB TEF@E ?0FKDP FK >
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QLK LCXMPFQFLK >KFJ>QFLKP ?RQ FQIP PQFII KF@B QL PBB CLIHRPE-GHHEF SEBFKDIFO

Keyframe animations

"22 HBVCEIB >KFJ>QFLKP >0B > DOB>Q PLIRQROKIODS ®LIMIBKFI>QFLKP LBRFEDFLKP

3EBV >IILT LR QL ?B JLORJBIF@FQ TEF@FABPIEFDEBO @L8XEDOHEB BCCB@Q@ KRB

PJ>Il IFB LKB BVCEIB BCCB@Q LO ?B I>0DB T¥Q@EKISHB/CSIB BCCB@QP @LIMLPBA FKQL >
OL?RPQ >KFJ>QFLK 3EB JBAF>K KRJIBBOEIB +KFJ>QFLKP MBO M>DB FP JR@E ILTBO QE>K "2
QEKPFQFLKP

Distribution of keyframes per page
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Media queries

,BAF> NRBOFBP IBQ "22 ELLH FKQL S>OFLRBBAVRQBHBBP FK LOABO QL >A>MQ >MMOLMOF>
CLO QEB SFPFQFIRDIBREDQEBPB NRBOFBP @LRIA E>KAIB MOFKQ PQVIBP MOLGB@QLO P@
>KA SFBTMLOQ P@OBBK®FWEKDQFJIB JBAF> NRBOFBP TBOB MEFIDBAIZLE QEBFO
SFBTMLOQ HKLTIBADB #BPFDKBGBEKIBAR @LRIA >A>MQ QEEFOIL0 PJ>Il P@OBBKP
I>ODB P@OBBKP >KA PL CLOQEB+FERD>0QBA ?0FKDFKD JLOB >KA JLOB @>M>?FIFQFBP :
NRBOFBP JB>KFKD JBAF> NRBOFBP @>K KLT J>K>DB >@@BPPF?FIFQV CB>QROBP LK QLM
CB>QROBP

DLLA MI>@B QL PQ>0Q TFQE JBAF> NRBOFBP FP GRRQ&B RQEAMBXKM>DB 'LTVI>K
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AFCCBOBKQ JLIBKQP LQ)@RKQBP QEB QVMF@>| M>DE SIBBI@EBBPMLKA QL

Distribution of media queries per page
Web Almanac 2019: CSS
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Popular media query breakpoint sizes

%.0 SFBTMLOQ JBAF> NRBURBAVIEK_C "22 RKFQ @>K ?B M>PPBA FKQU BB RIREG\R.O
BS>IR>QFLK (K B>OIMBOGLHP TLRIA N emPKA px FKQL QEB NRERIY JLOB RKFQP TBOB

>AABA 880 QFJB J>HFKDERRPVS@ROFLRP >?LRQ TE>Q QVMBP LC PFWBP TBOB @LJJLKIV CLRKA
>@OLPP QEB TE?>PRJB JLPQ JBAF> NRBOFBP TFII CLIILT MEMBBORBBP ?RQ FKPQB>A LC
>PPRJFKD IBQIP ILLH >Q QEB A>Q>
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Most frequently used media query snap points
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1?7=KH (ENJ <HGK;DJBO KI;: ID7F FE?DJI Kl;: ?D C;:?7 GK;H?;

%FDROB  >%B PELTP QE>Q M>0Q LC LRO >PPRIMQFLKP TBOE|@EBORGFK IYEHFDE
>JLRKQ LC MELKB PMB@Fc@ PFWBP FK QEBOP I?RQIBBEESD HDBE]P FKQBOBPQFKD >IPL
ELT FQIBSV MAWLIFK>KQ TFQE > CBT QOF@HIFKD B em MEBEKRRBEB P@LMB LC QEFP
@E>0Q

Portrait vs landscape usage

3EB JLPQ MLMRI>O NRBOV S>IRB COLJ QEB MLMRI>O ?0B>HMLFK( 768px 3FHE@E QL ?B
J>AB RP @ROFLRP QEFP S>IRB MOFJ>OFIV RPBA QL PTFOEEERG MER@B FQ @LRIA 7B
?>PBA LK >K >PPRIMQFL 768px OBMOBPBKQP QEB QVMF@>| JtPEIBREIDQOQ 2L TB
©OK > CLIILT RM NRBOV QL PBB QEB MLMRI>OFQV LCHRFKRAQJERAR@EMB JLABP
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Adoption of orientation modes
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Orientation
1?=KH :EFJ?ED E< C;:?7 GK;HO EH?;DJ7J?ED CE:;l

(KQBOBPQF portrait ~ FPKQ RPBBOV JR@E TEBC landscape FP RPBA JR@E JLOB 6

@>K LKIV >PPRJB (768px E>P ?BBK OBIF>?IB BKLRDE >P QEEMERQ@>PB QE>Q FQIP
OB>@EBA CLO JR@E BFPI5>PPRIB QE>Q CLIHP LK > ABPHQLM @GRRORQBQEBFO TLOH
@3> QOFDDBCMENCPBB QEBFO JMZRIB P B>PFIV >F @B GRPQ PNRFPE QEB ?0LTPBO
>OA QL QBIl ?RQ QEB A>Q> FP C>P@FK>QFKD

Most popular unit types

(K QEB TFAQE >KA EBFDEQ JBAF> NEBERER Fit. (WERIP ILLH IBHDEB ALIJFK>KQ RKFQ LC
@ELF@B CISBIMBBOP ILLHFKD QL >A>MQ QEBFO 4( QL FBIKQBQOUBIRFBS NRBOV
QEFP QELRDE >KA OBBIMIL:HI>Q QEB QVMBP LC RKFQP CLIFFTEPS TBIELRKA
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Adoption of media query snap point units
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min-width  vs max-width

6EBK CLIHP TOFQB > JBAF> NRIBDOERVMF@>11V @EB@HFKD CLO > SFBIBM OQ RIEAR]P L
> PMB@FeDBEHLQE @EB@HFKD FC FQ]P 2BBBBK PFRAWBR]R >PH QEB TB?
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Adoption of media query snap point properties
Web Almanac 2019: CSS
desktop [ mobile
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Percent of pages
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max-width min-width both
Property
1?=KH :EFJ?ED E<BERHJ?;I Kl;: ?D C;:?7 GK;HO ID7F FE?DJI

-L @IB>0 TFKKBOP E max-width >KA min-width  >OB KB>OIV BNR>IIV RPBA

Print and speech

6 B?PFQBP CBBIFEFQ>I MXOMIEQ P RPBOP FQIRIDBKBOK QEARV@>K GRPQ EFQ MOFKQ
COLJ VRO ?0LTPBO >KA QROK QE>Q AFDFQ>| @GVREBKQ@KKDBKE) TB?RFQBRRROBA

QL @E>KDB FQPBIC CLO QE>Q RPB @>PB ?RQ FQEPPBEGIRQTI-RRBBR >?FIFQV QL >AGRPQ
WLRO TB?PFQB FK QEB RPB @>PB LC FQ/286KD OB2L?LQ 2L GRPQ ELT LCQBK >0OB QEBPB
CB>QROBMBR>AS>KQ>DB LC
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Adoption of media query types
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Page-level stats

Stylesheets

‘LT J>K V PQVIBPEBBQRRIOBCBOBK@B CROJALIB M>DB 'LT J>K/ COLIDNRO >MMP #L
VLR PB@SILOB LO IBPP QL JL?FIB SP ABPHQIRM>'@HE-O(SBOEKB BIPB
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Distribution of stylesheets per page
Web Almanac 2019: CSS
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Stylesheet names

6E>Q AL YR K>JB VRO PQVIBPEBB(@B tR ?BBK @LKPFPQBKQ QEOILROEERQBBCB>
WLR PILTIV @BBODBA LO @LKPFPQBEXOIMBAFRIEFP @E>0Q PELTP > PJ>|l DIFIMPBY¥KQL IF?0
MLMRI>OFRQ >IPL > |>0ODB DIFJMPB FKQL MLMRI>O K>JBP LC "22 cIBP
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Stylesheet name Desktop Mobile

PQVIB @PP
CLKQTBPLJIB JFK @PP
2LLQPOR JFK @PP
IC6V%) 11 P @PP
PQVIB JFK @BR S
PQVIBP @PP
PQVIB @B0S
J>FK @PP
2LLQPOR @PP
CLKQTBPLIB @PP
PQVIB JFK @PP
PQVIBP=4G3®
ABC>RIQ @PP
OBPBQ @PP
PQVIBP @BP S
@RPQLJ @PP
MOFKQ @PP
OBPMLKBR@PP

%FDROB ,LPQ COBNRBKQIV RPBA PQVIBPEBBQ K>JBP

+LLH >Q >/l QELPB @@BHRKSIBP PQVIB PQVIBP J>FK ABC>RIQ >Il .KB PQLLA LRQ QELRDE
VLR PBB F BiWyFJ2RI5s.css  Q>BP QEB KRJ?BO CLRO PMLQ CLO JLPQ BILBIRD-O
OBPB>0@EFKD FQ > ?FQ >KA LRO ?BPQ DRBPP FP QE>Q FQ|P GBRRIBALEP WH@B?LLH AFH
HKLT TE>Q QE>Q cIBBSB> @LJIBKQ ?B@>RPA IIBB QL EB>0 QEB PQLOV

Stylesheet size

‘LT ?FD >0OB QEBPB PQVIBPEBBQP (P LRO "22 PFWB PLIBQEFKD QL TLOOV QEERQ\IRADFKD
LRO "22 FP KLQ > J>FK LCCBKABO CLO M>DB ?IL>Q
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2BB QEB>DB 6BFDE@E>MQBO CLO > JLOB FK ABMQE ILLH >Q QEBGBR TBIREIBP >0B
IL>AFKD CLO B>@E @LKQBKQ QVMB

Libraries

(QIP @LIILK MLMR@®OBBKFBKQ >KA MLTBOCRI QL OB>@E CLOY Q2 HR@®H PQ>0Q > KBT
MOLGB@Q 6HRBMW KLQ ?B LKB QL OB>@E CtOM BFFONRBOFBA QEB TB? FK QL PBB

TEF@E >OB IB>AFKD QEB M>@H (C QEB OBERIQMBIIERMICRP ( QEFKH FQIP >K FKQBOBPQFKD
@IRB QL GRPQ ELT PJ>I| SEIEMED ?R?7?IB TB @KRRS3EFKDP @>K CBBEIYRRESRI>0

?RQ TEBK QEB TB? FP FKNRFOBA OB>IFQV FP > ?FQ AFCCBOBKQ
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Library Desktop Mobile
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,>QBOF>IFWB "22

/ROB "22
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IRIJ>

KQ #BPFDK
Q>FITFKA@PP

FIIFD&J
"I>0FQV

%FDROB / BO@BKQ LC M>DBP QE>Q FKiRIREXBE’DES

3EFP @E>0Q PRDDBRQRRESOFP > S>IR>?IB HPOQL HKLT QL >PPFPQ TFQE DBQQFKD > GL?
+LLH >Q >Il QEB LMMLOQRKFQV QEBOB FP QL EBIM (Q]P >IPL TLOQE KLQMEKEFQE>Q QEFP FP
@E>0Q LKIV QEB J>QE@ALBRKRM QL ?B@>RPB KLQ >Il PFQBP >0B RPFIETECER CO

IFQQIB ?880LE>IC LC >Il PRIERRPFKD > HKLTK "22dBYLOH BOV FKQBOBPQFKD KL

Reset utilities

"22 OBPBQ RQFIFQFBP FKQBKA QL KLOJ>IFWB LO @OB>QB =T BFSBHIK QEO(K-@HEB V

AFAKQ HKLTB>@E ?0LTPBOBBESP LTK PQVIBPEBBQ CLO >II '3,+ BIBJBKQP >KA B>@E ?0LTP|
DBQP QL BEEBFO LTK RKFNRB AB@FPFLKP >?LRQ ELT QELPB BIBJBIKBFPLERPBQO ?BE>
RQFIFQFBB E£HBA >Q QEBPB cIBP CLRKA QEBFO @LJJLKDKAURKAKA FOLKBA MRQ >K
AFCCBOBK@BRPP ABILMBO @>K PQVIB FK LKB 0L TPEDOBAPEK>?IB @LKCABK@B FQ
TFIl ILLH QEB P>JB FK >KLQEBO

>JJFI =,J8EEJIJHF 9EC

2019 Web Almanac by HTTP Archive 51


https://getbootstrap.com/

Part | Chapter 2 : CSS

2L IBQ]P @>HMBBH >Q ELT J*RFQBP >OB RPFKD LKBUSPEBK@B PBBJP NRFQB OB>PLK>?IB PL
ELT J>KV CLIHP >DOBB TFQE QEBFO Q>@QF@P >KA RPB QEBJ FK QEBFO PFQBP

Popularity of CSS reset utilities
Web Almanac 2019: CSS
desktop [l mobile
100%

75%

8
=)
@©
5  50%

0
2 33%
8
®
o 25%

3% 00/o
0% —
Normalize.css Reset CSS Pure CSS
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1?=KH :EFJ?ED E< .. H;J KJ?B?J?;l

3ROKP LRQ QE>Q >?LRQ LKB QEFOA LC QEE normalize.css TEF@E @LRIA ?B
@LKPFABOBA > JLOB DBKQIB >MMOL>@E QL QEB Q>PH RERKBA O BRBQIBRBBMBEQ
QROKP LRQ QE>Q 'bMYPRQ@IR. normalize.css TEF@E B >@@LRKQP CLO >BI>PPFS
>JLRKQ LC FQP RP>DB (Q]P TLOQE KLQFKL normalize.css E>P JLOB >ALMQFLK QE>K
ILLQPQ®™ PL QEBOB >0B MIBKQV LC CLIHP RPFKD FQ LK FQP LTK

@supports and @import

“22 @supports FP > T¥ CLO QEB ?0LTPBO QL @EB@H TEBQEBO > M>0QF@RI>0 MOLMBOQV S>IF
@LJI?FK>QFLK FP M>OPBA >P S>IFA >KA QEBK >MMIV PQVIBP FC QEB @EB@H OBQROKP >P QOR
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Popularity of @import and @supports
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1?=KH +EFKB7H?JO E<ZJUTHKB;|

"LKPFABOF @supports T>P FIMIBJBKQBA >@OLPP JLPQ ?0LTPBOP FK  FQJP KLQ QLL
PROMOFPFKD QL PBB > EFDE >JLRKQ LC RP>DB >BOBMAIMQBELBA >Q QEB JFKACRIKBPP LC
ABSBILMBOP EBOB 3EFP FP @QRRBABEKD  LC >Il TB?PFQBP >0B @EB@HFKD CMO PLIB AFF
OBI>QBA PRMMLOQ ?BCLOB RPFKD FQ

K FKQBOBPQFKD CLIILT RM QL QEFP fPIRBEREEBE @supports QE>| @imports 6 B
AFA KLQBIB@Q Q @import E>P ?BBK FK ?0LTPBOP PFK@B

Conclusion

3EBOB FP PL JR@E JLOB EBOB QL A>Q>JFKE QBB OBPRIQP PROMOFPBA RP >KA TB @>K LK
ELMB QE>Q\}EBPROMOFRBAY TBII 3EFP PROMOFPFKD A>Q> PBQ J>AB QEBBBRIGRIEWFKD
>KA IBCQ RP TFQE ILQP LC @IREP SKSBRQFD>QB FC TB T>KQ QL ERKQ ALTK QEBOB>PLKP
PLJB LC QEB OBPRIQP >OB/QUEEBFOB

6EF@E OBPRIQPLAFEKA QEB JLPQ >I>0JFKD 6EF@E OBPRMIR HBHA QLRO @LAB?>PB
CLO > NRF@H NRBOV

6 B CBIQ QEB ?FDDEFQ-¥:¢0LJ QEBPB OBPRIQP FP QE>Q @RPQLJ MOLMBOQFBP LCCBO QF
CLODRO ?R@H FK QBOJP LC MBOCLOXBRPB>KLSP @>1>?FIAQROLPQN IBPEBBBRLIEH

CLOT>OA QL P@OR??FKD QEB FKQBOKBQIP PQVIBPEBBQP >D>FK ERKQFKD@EQEKBT A>QR
@E>0Q QOB>QP 1B>@R:ROIPIODVIBFKFK QEB @LJIJBKQP TERE MRBOFBP NRBPQFLKP
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Markup
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3

Written by Brian Kadell
-;,L?;M;: 80 .?CED +?;J;HIECCO #E:=?DI7D: (73J>;M +>?BB?FI
D7BOP;: 7D: ;:?J;: 8079A 1?I19EC?

Introduction

(K (>K"FUFB_'F@HPLK MLPRIB¥B >K>IVPFP LC J>OHRM ARK)AFKD RMLK S>OFLRP
MOSBFLRP TLOH ,R@E LC QEFP TLOH >FSBPQPIDFRB @I>PP K>JBP QL PBB FC QEBOB TBOB
@LJILK FKCLOJ>I PBJ>KQF@P QE>Q TBOB ?BFKD ABBMRBAP TEF@E FQ JFIHERBKFB

QL PQ>KA>0OAFWB RMLK 2LJB LC QEFP OBPB>0O@E EBIMBA FKCLOJ KBT BIBJBKQP FK '3,+

V B>OP I>QBQ|P QFJB QB 9S®BPE ILLH 2FK@B QEBKIPIBE>A QEB FKQOLAR@QFLK LC
"RPQLJ $IBIBKQP-KA QERUQBKPF?IB8 ,>KFCBPQBK@LRDFKD QE>Q TB cKA ?BQZBQLT>
M:SB QEB @LTM>QERRTFKD ABILMBOP QIMBLOB QEB PM>@B LC BIBJBKQFBREBIPBIS
SIILT PQ>KA>OAP ?LAFB@QLILOBBRF@QFLK>0V BAFKIEBP22 @I>PP K>JBP TEF@E
JFDEQ ?B RPBA CMQERKD TB @>K ?B C>0 JLOB @BOQ>FK QE>Q >RQELOP TEL RPBA > KLK |
:B;C;DJOB>IIV FKQBKABA QEFP QL 7B >K BIBJBKQ

>JJFI M;8 78>?LEH= M;8 >JIF 9E:; =EE=B; 9EC M;8137J1 ?IN;>JCB
>JJFI ;L ;BEF;l€EP?BB7 EH=:E® 2 ;86 ECFED;DJI 01?D=69KIJEC6;B;C;DJI

>JJFI ;NJ;DI?8B;M;8C7D?<;1JE EH=

>JJF| 8ATHBB 9EC 8BE=BFF?D=/>; | EC8*D J7D:7H:| >JCB

2019 Web Almanac by HTTP Archive 55


https://web.archive.org/web/20060203035414/http://code.google.com/webstats/index.html
https://developer.mozilla.org/docs/Web/Web_Components/Using_custom_elements
https://extensiblewebmanifesto.org/
https://bkardell.com/blog/Dropping-The-F-Bomb-On-Standards.html

Part | Chapter 3 : Markup

PLC)RIV  QEB'33/ O@EFS® E>P ?BDRK @LIIB@QFKD;BI(RPB#JIBP FK QEB #., CLO
>?LRQ  JFIIFLK ABPHQLM ELJB M>DBP >KA >?LRQ JFIIFLK JL?FIB ELJB M>DBP TEF@E TB @>K
KLT ?BDFK QL OBPB>O@E >KA AP BEIYSEKJI EKHI>E:EBE=0

3EFP @OBK@LRKQBEBA  :?1J7D9J DED IJ7D:7HB;C;DJ D7C;| FK QEBPB M>DBP PL TB
@>MMBA QEB QLQ>I AFPQFK@Q KRJ?BO LC BIBJBKQP QE>Q [TBUBILAHBOREEB QLM

Methodology

->JBP LC BIBJBKQP LK B>@E M>DB TBOB @LIIB@QBA COLJ QEB@BOQRMBEKFQF>I ORK LC
)>S>2@O0FMQ

+LLHFKD >Q>f COBNRBK@V @LREGFRE@F>I1V EBEBERILD PQ>KA>OA BIBJBKQP ?LRQ
LC >Il BIBJBKQP BK@LRKQBOE <div> ?LRQ >OB <a> >?LRQ >OB <span>
>KA QELPB >0B QEB LKIV BIBJBKQP QE>Q >@@LRKQ CLO JLOB QE>K LC L@@ROOBK@BP +>KI
DBKB®IV IFBIQEFR PJ>Il KRJ?BO LC QBOJP >0OB >PQLRKAFKDI@ RRBAOFPIROBEBO
TEBK TB PQ>0Q ILLHFKD >Q KLK PQ>KA>OA BIBJBKRPEED RMQ-FRDS JFPIB>AFKD >P
LKB PFQB @LRIA RPB > @BOQ>FK BIBIBKQ > QELRP>KA QBB H{AIQERFEIEHOWV S
MLMRI>O

(KPQB>A >P FK TRUEBFDFK>I PQEAQ TB TFII ILLH >Q FP ELVJPRQBP FK@IRAB B>@E BIBJBKQ
>Q IB>PQ LK@B FK QEBFO ELJB M>DB

)EJ; />?1?1 ?JI;BREJ M?J>EKJ IEC; FEJ;DJ?7B &FKB#HEFKDJI 97D 8; Kl;: 80 I;tH/B 12J;1

M>?9> ?[BIKO; DED 1J7D:7KE7HAKF ;ID TAD?1?8BOU JE ?D:?L?:K7B 7KJ>EH] T &7HAD

JE 79ADEMB;:=; J>7J KI7=; :BBIDD;9;11I7H?BO ?CEBD7RB>EH ADEMB;:=; 7D: 9EDI9?EKI 7:EFJ?ED
71 CK9> 71 ?J :E;l J>; I;HL?9?D= E< 7 9ECCED D;;: ?D 7 9ECCEBENDAEKHM9> M; <EKD:
I;L;H7BINVCFB;l E< J>?I IEC; M; M?BB 97BB EKJ

Top elements and general info

(K 'FUFB ]P PRGSIFPQBA QEB QLM CBT JLPQ @LJILKIV RPBA BIBJBKQP LK M>DBP 3EB QLM
TBOEhtml  head >KAbody TEF@E EB KLQBA >P FKQBOBPQFKDV?B@BRFRBES >KA
@OB>QBAQEB M>0OPBO FC LIFBIBAEEESTB RPB QEB MLPQ M>OPBAA, REEE RM

RKABOP>IIV FK LRO A>Q> 3FRPBDBK TFQE QEB QE JLPQ RPBA BIBJBKQ !BILT FP > @LIM>OFPLK
LC QEB A>Q> COLJ QEBK QLEKER@HRABA QEB COBNRBK@V @LIM>OFPLK EBOB >P TBIl GRPQ CLC

>JJFI MMMEKJK8; 9EC M7J9>L <DPI *
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%FDROB "LIM>OFPLK LC QEB QLM BIBJBKQP COLJ

2005 (per site)
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Distribution of elements per page
Web Almanac 2019: Markup
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1?7=KH B;C;DJ <i®K;D97?;l 71 E<

“LIM>OFKD QEB I>QBPQ A>Q> FK %FDROB QL|PBEMLOGUERJ FK %FDROB TB @>K
PBB QE>Q QE®DB PFWB LC #., QOBBP E>P DLQQBK ?FDDBO
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Distribution of element types per page
Web Almanac 2019: Markup
desktop @ mobile
400,000

300,000 %

200,000 .

Number of pages

100,000 ]

0 25 50 75 100

Element types per page

17=KH  #?1JE=FC E< ;B;C;DJ JOF;| F;H F7=; 71 E<

6 B @>K PBB QE>Q ?LQEBREMBKRJ?BO LC QVMBP LC BIBJIBKQP MBO M>DB E>P FK@OB>PBA
>P QEB J>UFJRJ KRJ?BOP LC RKFNRB BIBJBKQP QE>Q TB BK@LRKQBO

Custom elements

,LPQ LC QEB BIBJBKQP TB OB@LOABA >0B @RPQLJ >P FK PFIMIV JKLQ PQ>KA>0A] ?RQ AF
BIBJBKQP >0B >KA >0OB KLQ @RPQLJ @>K DBQ > IFQQIB @E>IIBKDFKD 60FQQBK ALTK FK Pl
MOLMLP>| PLJBTEBOB >0OB >@\BREIB/> CBT BIBJBKOMMROMLPBP EBOB TB @LKPFABOBA
BIBJBKQP >P PQ>KA>0OA QELRDE PLJB LC QEBJ >OB ABMOB@>QBA LO RKPRMMLOQBA

) $IBJBKQP COLJ '3,+
X $IBJBKQP COLJ 2&

* $IBJBKQP COLJ ,>QE,+
(K ME@QF@B TB BK@LRKQBOBA LKIV LC QEBPB

) COLJ '3+
) COLJ25&

) COLJ >QE,+
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(K QEB ABPHQLM A>Q>PBQ TB @LIB@QBA A>Q> CLO QEB QLM KLK PQ>KA>OA BIBJBKQP QE>(
BK@LRKQBOBA .C QEBPB

>OB FABKQFc>?IB >PEDV MOL?>?IB J>OHRM LO BP@>MFKD\B@DKQPFREB
@E>@QBOP FK QEB M>OPBA Q>D K>JB TEF@E FIMIV QE>Q @&B J>OHRM FP ?0LH

RPB7+  PQVIB @LILK K>JBPM>@FKD QELRDE GP¥RALHQ RPB >@QR>!
7,+ K>JBPM>@BP

>0OB S>IFA @RPQLJ BIBJBKQ K>JBP

>0B FK QEB DIL?>| K>JBPM>@B KLK PQ>KA>CGRKB>KBFQEBO A>PE KLO
@LILK

LC QEBPB TB d>DDBA FEII?8BQVMLP >P QEBB ILKDBO QE>K >@EEDP
>KA ESB > BSBKPEQBFK AFPQ>K@B LC COLJ PLJB PQ>KA>0A BIEBBBKQ K>JB IFH
<cript> <spsn> LC <artice> 2LJB LC QEBPBH <jdiv> ELTBSBO>0OB
@BOQ>FKIV FKQBKQFLK>|

AAFQFLK>IIVLC ABPHQLM M>DBP >KA LC JL?FIB M>DBP @LKQ>FK ABMOB@>QBA BIBJBKQP

)EJ; BEJE<J>?I MQ BB® :K; JE J>; KI; EXEEKI9JI AJ>;H J>7D ?D:?L?:K7B 7KJ>EHI 9EDJ?DK?D= JE
C7DK7BBGY9HI>?I CTHAKF

Top 10 deprecated elements
Web Almanac 2019: Markup

desktop [l mobile

10.00%

8.00%

6.00%
4.00%
2.00%
0.00% . | m - -, coem comm

center font marquee nobr big frameset frame strike  noframes

Percent of pages

Deprecated element

1?=KH (EIJ <HGK;DJBO KI;: :;FEE7J;: ;B;C;DJI

%FDROB >3B PELTP QEB QLM JLPQ COBNRBKQIV RPBA ABMOB@>QBA BIBJBKQP ,LPQ LC QEB
@>K PBBJ BFBBOV PJ>Il KRI?BOP ?RQ MBOBNB@IBF
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Perspective on value and usage

(K LOABO QL AFP@RPP KRJ?BOP >?LRQ QEB RPB LC BIBJBKQP PQ>KA>OA ABMOB@>QBA L
cOPQ KBBA QL BPQ>?IFPE PLJB MBOPMB@QFS
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.KIV  BIBJBKQP >0OB RPBA LK JLOB QE>K LC M>DBP

<html>
<head>
<body>
<title>
<meta>
<a>
<div>
<link>
<script>
<img>

<span>

3EBOB >0OB LKIV LQEBO BIBJBKQP QE>Q L@@RO LK JLOB QE>K LC M>DBP

<ul>
<li>
<p>
<style>
<input>
<br>
<form>
<h2>
<h1>
<iframe>
<h3>

<button>
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<footer>
<header>

<nav>

KA QEBOB >0OB LKIV LQEBO BIBHQA.@@RO LK JLOB QE>K LC M>DBP

$SBK <video> CLOWBIMIB ALBRE J>IB QE>Q @RQ (Q >MMB>0OP LK LKIV LC ABPHQLM M>DBP FK
QEB A>Q>PBQ LK JL?FEEFIB QEBPB KRJ?BOP PLBRX 8T FP >@QR>BK?JMLMRI>O
2V @LIM>OFPLK (K C>@Q LKIV BIBJBKQP L@@RO LK JLOB QE>K LC M>DBP

(Q]P FKQBOBPQFKD QEBK QL PBB TE>Q QEB AFPQOF?RQFLK LC GEBRETERGEKQBRLHP IFH
E>SB JLOB QE>K RPB
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HTML
SVG
Math ML

N d, in global

o,

Non-standard, colon

—

Element Popularity Distribution

The following charts plot the popularity of each
group of elements in HTML, SVG, and MathML.

Bottom being the most popular while the top is
least (out of 5047 as measured by counting 1 per
website containing the element). This is helpful
for seeing the relative range of use.

1?7=KH B;C;DJ FEFKB7H?JO 97J;=EH?P;: 8Q1F7D7HD

%FDROB PELTP QHEB1Q.C B>@E BIBJBKQ >KA TEF@E @>QEDLEKQEFBM>QBA QEB
A>Q> MLFKQP FKQL AFP@OBQB PBQP PRINEVRREB)SFBTBABBOTFPB QEBOB GRPQ >0OBK
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https://rainy-periwinkle.glitch.me/scatter/html
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BKLRDE MFB QL @>MQROB >l QE>Q A>Q-OBRQEFEKQ > PFK[B WKERI>OFQV QEB
2LQQLJ JLPQ ?BFKD QEB JLPQ @LJJLK QEB QLM JLPQ ?BFKD QEB IB>PQ @LJJLK 3EB >OOLT MLF
QL QEB BKA LC BIBJBKQP QE>Q >MMB>0 FK JLOB QE>K LC QEB M>DBP

8LR @>K L?PBASIL QEFKDP EBOB %FOPQ QEB PBQ LC BEBIEIIFPQUIEHRQ RPB >0OB KLQ
BU@IRFEIS '3,+ (K C>@@< J>; CEIJ FEFKB7H ;B:C:DJITBSJ;D#/( QEB >0B %

KA QEBOB >DBD 1J7D:7H7=1 7J EHHO D:7H J>7J 9KJE<2BEEKA KLOB QE>Q > TELIB ILQ LC
'3+ BIBJBKQP >OB RPBA/21BPP QE>K LC M>DBP

2L >0B >Il LC QELPB BIBJBKQPVRBBR QE>K LC M>DBP ~RPBIBPP_ #BcKFQBIV KL¥ 3EFP FP TE
BPQ>?IFPEFKD MBOBNB@IEKS 3EBOB >OB XDIRKAIFLK TB? PFQBP LK QEECTB?

PLIBQEFKD >MMB>OP LK  LC >Il TB?PFQBP FK LRO A>QRBMIBQB-GE-Q QEFP

OBMOBPBKQP MEME-®FBB?ED M;8ARXIEB TELIB TB?BS B UQMILI>QBP IIE

>KD:k J>EKI7D: 12J;1 3EFP FP >IPIVIEBJISFKD PRMMLOQ CLO BIBSBK@P\BLIA LKBP

TEF@E TB QEFKH/Q@EIB>Q FAB>FBERDB L@ @ROOBK@B |0B>HFKD ERKAOBAP LC QELRP>KAP
JFIIFLKP LC PFQBP GRP@EPKD QE>Q ?0BRPROB @>K AL IFDEQIV

>K V BIBJBKQPSEK QEB K>BERBP >MMB>0 LK CBTBO QE>K LC M>DBP >KBGDB PQFII S
FIMLOQ>KQ >KA PR@( <code> !ICLOB-IMIB FP >K BIBJBKQ QE>Q ( ?LQE RPB >KA BK@LRKQBO >
ILQ (Q]P ABCKFQBIV RPBCRI >KA FIML@BR-RQFFKRRBA LK LKIV  LC QEBPB MORAR /

QEFP FBFBA 2>PBA LK TE>Q TB >0B JB>PROFKD ELJB M>DBP-HUB IDBREML FK@IRAB
@BOQ>FK HFKAP LC QE <code> ‘BLOWB>JMIB 'LJB M>DBP PBBS IBPP DBKBAOROMLPB

QE>K CLGBMIB EB>AFKDP>RIOWIEP IFKHP >KA IFPQFSBIOGEEB A>Q> FP DENBPBCRI

6 B>IPL @LIIB@QBA FKCLOJ>QFLK >?LRQ TEF@E M>DBP @LKQ>FKBA >K >R@ELO ABcKBA KLQ K
.shadowRoot ?LRQ LC ABPHQLM M>DBP >KA LC JL?FIB M>DBP E>A > PE>ALT OLLQ

3EFP JFDEQ KLQ PLREKA IEQ ?RQ FQ FP OLRDEIV H PFQBP FK QEB JL?FIB A>Q>PBQ >KA H PFQB
QEB ABPHQLM >KA FP JLOBSBB#K3PBBIBIJBKQP <summary> CLOWB>JMIB E>P >?LRQ

BNRFS>IBKQ RPB LK QEB ABPHQLM >KA FQ FP QEB QE JLPQ N <datalist>  IBWKQB>OP

LK  LCELJB M>DBP >KA FQ]P QEB PQ JLPQ MLMRI>O BIBJBKQ

(KC>@SBD LC BIBJBKQP TIBB @LRKQFKD >P ABEKBASOB LRQPFAB QEB QLM FK QEB
ABPHQLM A>Q> <meter> FP QEB IB>PQ MLMRI>O 33 BIBJBKQ TEF@E TB @>K ABCKB >P

?BCLOB '3,+ JL SBA QL > +FSFKD 2Q>KA>0A JLABI (Q FP >OLRKA QEB  QE JLPQ
MLMRI>O BIBJB <slot> QEB JLPQ OB@BKQIV FKQOLAR@BA BIBJBKQ MOFI  FP LKIV >OLRKA
QEB  QE JLPQ MLMRI>O BIBJBKQ

>JIFI MMMV;812J;>EI3?DAD= 9EC ?DJ;HD;J 1373?13?91 <79JI
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Lots of data: real DOM on the real web

6FQE QEFP MBOPBIB@IFS >?LRQ TE>Q RPB LE ROSKS>0OA CB>QROBP B.EKF)EB
A>Q>PBQ IBQJP Q>IH >?LRQ QEB KLK PQ>KA>0A PQRCC

8LR JFDEQBB@Q QE>E LKQEB BIBJBKQP TB JB>PROBA >OB RPBA LKIV LK > PFKDIB TB? M>
7RQ FK C>@Q >IILCQEB  BIBJBKQP >MMB>0 LK JLOB QE>K LKB M>DB 3EB CBTBPQ M>DBI
BIBJBKQ FK LRO A>Q>PBQ >MMB>0OP LK FP  ?LRQ > cCQE LC QEBJ L@@RO LK JLOB QE>K
?LRQ L@@RO LK JLOBQE>K  M>DBP

3L EBIM >K>IVWB QEB A>Q-BARN@BQERAROIB QLLI TFQE &IBIGRAE>K RPB QEFP QLLI
VLROPBHKA MIB>PB PE>OB > MBOJ>IFKH ?>@HBBFQEQ@EBSILKD TFQERO
L?PBOS>QFLKEIJ3V 'LADFKP E>P >IPL ?RFIQ > PFR:0 TEF@HER @>K RPB QMBOB

+BQIP ILLH >Q PLJB A>Q>

Products (and libraries) and their custom markup

%.0 PEBGI KLK PQ>KA>OA BIBJBKQP QEBFEK@BESESS JLOB QL AL TFQE QEBFO FK@IRPFLK
FK MLMRI>0O QEFOA M>0QV QLLIP QE>K cOPQ M:O@YIMIBVIQE <fb:lke>  BIBIJBKQ FP
CLRKALK LC M>DBP KLQ ?B@>RPB PFQB LTHUBIHRRB\BTOFQFKD FQ LRQ ?RQ ?B@>RPB |
FK@IRAB QEB %>@B?LLH TFADEQ QH8 BIBJBKQIFB JBKQFLKBA B¥OP >DPBBJ QL

E>SB ATFKAIBA ?RQ LQEBOP >OB PQFII MOBQQV ERDB

/ LMRI>O BIBJBKQP @OB#QE}N-P 'LIJB />DB TELPB I>PQ PQ>?IB OBIB>PB T>P
\B>OP >DW?BBIMB>0 LKHO M>DBF <x-claris-window> CLOB-IMIB
>MMB>OP LK M>DBP

2LJB LC QE <actinic:*>  BIBJBKQP COLJ |OFQFPE B@LJJBSR@BOERFP
>MMB>0 LK JLOB M>DBRPO/B>JIMIB <actinic:basehref> PQFII PELTP RM LK
M>DBP FK QEB ABPHQLM A>Q>

,>@OLJIBARP BIBJBKQP PBBJ Q&BE>0ODBIV AFP>MMB>0BA .KIV LKB BIBJBKQ
<mm:endlock> >MMB>OP LK LRO IFPQ >KA LK LKIV M>DBP

AL?B &L +FSP <csscriptdict> PQFII >SMMB>OP LK M>DBP FK QEB ABPHQLM
A>Q>PBQ

JF@OLPLCQ .ClR <0:p> BIBIJBKQ PQFII >MMB>OP LK  LC ABPHQLNBC-DBP L

>JJFI H?D F;H?M?DAB; =B?J9> C;

>JJFI =?2J>K8 9EC JEC>E:=?DI >7:;

>JJFl M;8 7H>?LEH= M;8 >JJF 9E:; =EE=B; 9EC M;8137JI 1:?2JEHI >JCB
>JJFI ;D M?A?F;:?7 EH= M?A? B7H?I6#EC;6+

>JJFI MMNBVJ?I 9E KA
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https://rainy-periwinkle.glitch.me/permalink/836d469b8c29e5892dedfd43556ed1b0e28a5647066858ca1c395f5b30f8485c.html
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https://rainy-periwinkle.glitch.me/permalink/579abc77652df3ac2db1338d17aab0a8dc737b9d945510b562085d8522b18799.html
https://rainy-periwinkle.glitch.me/permalink/579abc77652df3ac2db1338d17aab0a8dc737b9d945510b562085d8522b18799.html
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M>DBP

'RQ QEBOB >0B MIBKQV LC KBT@LJBOP JQEQHBRIBEFDFK>1 OBMLOQ QLL >83KTFQE B
?FDDBO KRJ?BOP

<ym-measure> FP > Q>D FKGB@&®EBARIRBQOF@> >K>IVQF@P MXQIR-FRHBA
LK JLOB QE>K LC ABPHQLM >KA JL?FIB M>DBP PLIFAFCVFKD FQP MI>@B FK QEB QLM
JLPQ RPBA BIBJBKQP 3E>Q]P ERDB

<g:plusone> COLJ QEB KLT ABCRK@Q &LLDIB/IRP L@8BROR M&DBP
%>@B?LLI <fb:like> L@@ROP LK H JL?FIB M>DBP
2FJFI>0I <fb:like-box> L@@ROP LK HJL?FIB M>DBP

<app-root> TEF@E FP DBRBEK@IRABARIBTICOHP IBHKDRI>CG-MMB>0P LK
H JL?FIB M>DBP

+BQJP @LIM>OB QEBPB QL > CBT L® QEBHBIBISOP QE>Q >OB ?BILT QEB  TM
MBOPMB®QFS

Popular product-specific elements
Web Almanac 2019: Markup
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Element

1?7=KH  +EFKB7H?JOEK®HF;9?V9 7D: D7JB;C;DJIKD:;H 7:EFJ?ED

8LR @LRIA AFER@LFKQBOBPQFKD FKP EIHBRB HNAEKD

>JJFI MMMDFC@I 9EC F7BAC7D:; N C;JH?97 M7J9>
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https://rainy-periwinkle.glitch.me/permalink/e8bf0130c4f29b28a97b3c525c09a9a423c31c0c813ae0bd1f227bd74ddec03d.html
https://rainy-periwinkle.glitch.me/permalink/e8bf0130c4f29b28a97b3c525c09a9a423c31c0c813ae0bd1f227bd74ddec03d.html
https://www.npmjs.com/package/yandex-metrica-watch
https://rainy-periwinkle.glitch.me/permalink/a532f18bbfd1b565b460776a64fa9a2cdd1aa4cd2ae0d37eb2facc02bfacb40c.html
https://rainy-periwinkle.glitch.me/permalink/a532f18bbfd1b565b460776a64fa9a2cdd1aa4cd2ae0d37eb2facc02bfacb40c.html
https://rainy-periwinkle.glitch.me/permalink/2e2f63858f7715ef84d28625344066480365adba8da8e6ca1a00dfdde105669a.html
https://rainy-periwinkle.glitch.me/permalink/2e2f63858f7715ef84d28625344066480365adba8da8e6ca1a00dfdde105669a.html
https://rainy-periwinkle.glitch.me/permalink/5a964079ac2a3ec1b4f552503addd406d02ec4ddb4955e61f54971c27b461984.html
https://rainy-periwinkle.glitch.me/permalink/5a964079ac2a3ec1b4f552503addd406d02ec4ddb4955e61f54971c27b461984.html
https://rainy-periwinkle.glitch.me/permalink/6997d689f56fe77e5ce345cfb570adbd42d802393f4cc175a1b974833a0e3cb5.html
https://rainy-periwinkle.glitch.me/permalink/6997d689f56fe77e5ce345cfb570adbd42d802393f4cc175a1b974833a0e3cb5.html
https://almanac.httparchive.org/static/images/2019/markup/fig9.png
https://almanac.httparchive.org/static/images/2019/markup/fig9.png
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'BOBJP LKB QE>Q]P > IFQQIB AFCCBOBKQ MLMRI>O BIBJBKQF/@RRBFHBEQ -BIFBLOP FK
MOLAR@QP Bt>JMIB <pclass="ddc-font-size-large"> L@@ROP8BQ PFQBP

3EFP T>P QE>KHP QL > JFPPFKD PM>@B F>NWBEOSB@BKA LC MOLAR@Q "SBMFIV
OBMLOQBA QEFP BOOLO AROFKD LRO OBPB>O@E >BA FQ T>P NRF@HIV cU

(K EFP LOFDFK>| NBMWEROIBKQFLKP QE>Q

/>; =EE: J>?D= ?< M; 97D 8; <fEH<BH JHO?DEIFMHEFI?C?1J?9 ?D J>; <79;
E< 7BB J>?| DED IJ70OTHAKF ?1J>7J 7J B;71J J>;1; ;B;C;DJYBH 9B;7HBO
KI1?D=;D:EH IF;9?V9 D7C;l />?1 C7II7BO;HK9;1 J>; B?B?>EE: J>7J

137D:7H 8E:?;1 M?BBLZDJ ;B;C;DJI 7D: 7JJH?8KJ;1 J>7J 9B71> MPE<7D
J>;C

'LTB SBO>P JBKQFLKBA SBLQEFP FP KLBARFS.80 LC QEB KLK PQ>KA>0OA BIBJBKQP
QE>Q TB @>MQRORARRERYHKIFKA LC K>JBPM>@PFRBPQQH FA MLIIRQFKD QEB DIL?>I
K>JBPM>@RBR @®B>IMIB EBOB-HPPQ LC  BIBJBKQPBRBE>Q COLJ QEB JL?FIB A>Q>PBQ
>K VLC QELPB R @>K PBB >BWFHL. ?B KLK MOL?IBJ>QF @/~P$BHERP@ROB K>JBP
JFPPMBIIFKDP >KA PL LK 'RQ >Q IB>PQ > CBT MOL?>?IV MOBPBKQ RIRB QEXBEKIBP 8
BU>JMIB QE <toast> TEF@E &LLDIBOBR@BKQIV QOFBA QL M( <std-toast> >MMB>0P
FK QEFP IFPQ

3EBOB >0B PLJB MLMRI>0 BIBJBKQP QE>Q >0OB MOL?>?1V KLQ PL @E>IIBKDFKD

<ymaps> COLJ &ELL ,>MP >MMB>OP LK X H JL?FIB M>DBP

<cufon> >KA <cufontext> COLJ > CLKQ OBMI>@BJBKY IERDJ >MMB>0O
LK X HJL?FIB M>DBP

3EB <jdiv> BIBIJBKQ TEF@E >MMB>O0P QL ?B RKGBE)EEPE>Q MOLAR@Q

>MMB>0P LK X H JL?FIB M>DBP

/I>@FKD QEBPB FKQL LRO P>JB @ ESE0C) SAMBOPMB@QHSPLIBQEFKB GEFP >D>FK FQ
S>OFBP PIFDEQIV ?>PBA LK QEB A>Q>PBQ

>JJFI H?D F;H?M?DAB; =B?J9> C; F;HC7B?DA 98 :; ;8 88 8;87 ; :9<<88 8 >JCB
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https://rainy-periwinkle.glitch.me/permalink/53567ec94b328de965eb821010b8b5935b0e0ba316e833267dc04f1fb3b53bd5.html
https://www.chromestatus.com/feature/5674896879255552
https://www.chromestatus.com/feature/5674896879255552
https://rainy-periwinkle.glitch.me/permalink/2ba66fb067dce29ecca276201c37e01aa7fe7c191e6be9f36dd59224f9a36e16.html
https://rainy-periwinkle.glitch.me/permalink/2ba66fb067dce29ecca276201c37e01aa7fe7c191e6be9f36dd59224f9a36e16.html
https://rainy-periwinkle.glitch.me/permalink/5cfe2db53aadf5049e32cf7db0f7f6d8d2f1d4926d06467d9bdcd0842d943a17.html
https://rainy-periwinkle.glitch.me/permalink/5cfe2db53aadf5049e32cf7db0f7f6d8d2f1d4926d06467d9bdcd0842d943a17.html
https://rainy-periwinkle.glitch.me/permalink/5cfe2db53aadf5049e32cf7db0f7f6d8d2f1d4926d06467d9bdcd0842d943a17.html
https://rainy-periwinkle.glitch.me/permalink/976b0cf78c73d125644d347be9e93e51d3a9112e31a283259c35942bda06e989.html
https://rainy-periwinkle.glitch.me/permalink/976b0cf78c73d125644d347be9e93e51d3a9112e31a283259c35942bda06e989.html
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Other popular elements
Web Almanac 2019: Markup
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Element

1?=KH *J>;H FEFKB7H ;B;C;DJI ?D J>; BHIEX EH9J IF;9?V9 7D: D7JB;C;DJI M?J>
KD:;H 7:EFJ?ED

3EB FKQBOBPQFKD QEFKD >?LRQ QEBPB OBPRIPPFHQUEAR@BS> CBT LZEBE® LRO

QLLI @>K @LIBBR\SE>KAL TEOB FKQBOBPQBMIEIOBKD QEB PM>@B LC QERASQ> > S

PMB@Fc@ Q>D K>JB FP GRPQ LKB MLPPF?IB JB>PROB (Q]P ABCcKFQBIV QEB PQOLKDBPQ FKAF@
cKA DLLA "PI>KD_SBBMFKD 'LTBBOTE>Q FC QE>Q]P KLJDBIRK)BOBPQBA FK

Common use cases and solutions

6E>Q FCLOBJMIB TB TBOB FKQBOBPQBA FK MBLMIB PLISFKD @LJJLK RPB @>PBP 3EFP @LRIA
?B@>RPB]IB ILLHFKD CLO PLIRQFLKP QL RPB @>PBP QE>(SB B RIFEEBKQICZIE>

OBPB>0@EFKD JLOB ?0L>AIV TE>Q @LJILK RPB @>PBP MBLMIB >OBRQSFKOAFQE >K B
FK@R?>QFKD PLJB PQ>KA>OAFW>@GQIPEBELOIIK B>IMIB Q>7?P BO QEBXOP

QEBOB&-?BBK > ILQ LC OBNRBPQP CLBUEFHDB @HK RPB > CRWWV PB>0@E EBOB >KA cKA
QE>Q QEBOB>I0B S>0F>KQP LC Q9> IFQQIB E>OABO QL @LRKQ RP>DB EB[UBPFK@B TB @>K
B>PFIV AFPQFKDRFPE FC QTL BIBJBKQP >MMB>O LK QEB P>JB M>BBABA QEB@R RKQ MOL
@LKPBOSBQFBFIMIV BFHQEB LKB TFQE QEB I>0DBPQ @LRKQ (K JLPQ @>PBP QEB OB>| KRJ?BO
M>DBP FP MOL?>?IV PFDKFc@>KQIV I>0DBO

3EBOB >0B >IPL ILOBI@LOAFLKP-ILDP>Q IB>PQ S>OF>K@POCRPBIEQP LC PQRCC >?LRQ

>JJFI H20 F;H?M?DAB; =B2J9> C; F;HC7B?DAO: < : ; 8 <9 97;<8; 98< 7 7:8 777;7>JCB
>JJFI H?D F;H?M?DAB; =B2J9> C; F;HC7B?DA; 9< 8<:<< 7 <:; 79:8:; 898<9  8>ICB
>JJFI 70 F;H?M?DAB; =B2J9> C; F;HC7B?DA 88 8 ; 7 <98 8 78< ;<9 < ;789 ;8 : >JCB
>JJFI H?0 F;H?M?DAB; =B2J9> C; F;HC7B?DA ; 98 9 9:8: 879< 8<8::7 9 ;7:9 7 >JCB
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https://almanac.httparchive.org/static/images/2019/markup/fig10.png
https://almanac.httparchive.org/static/images/2019/markup/fig10.png
https://rainy-periwinkle.glitch.me/permalink/c6d39f24d61d811b55fc032806cade9f0be437dcb2f5735a4291adb04aa7a0ea.html
https://rainy-periwinkle.glitch.me/permalink/e573cf279bf1d2f0f98a90f0d7e507ac8dbd3e570336b20c6befc9370146220b.html
https://rainy-periwinkle.glitch.me/permalink/0bb74b808e7850a441fc9b93b61abf053efc28f05e0a1bc2382937e3b78695d9.html
https://rainy-periwinkle.glitch.me/permalink/651e592cb2957c14cdb43d6610b6acf696272b2fbd0d58a74c283e5ad4c79a12.html
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MLMRMP-Q IB>PQ S>OF>KQPDMIBP >KA PTFQ@EBRPL LK

/ BOE>MP TB @LRIA OBPBAD@EKBBA S>OF>KQP LC ?RQQLK OBI>QBA BIBJBKIR QE>Q >OBK
K>QBS?RQOLICLOBIMIB >KA QOV QL cll QEB R>QFS

(C TB KLQF@B MLMRI>O QEFKDPR <jdiv>  IPHSFKD @E>Q TB @-KKLHBADB LC QEFKDP
TB HKLT IFBl QE>Q FP T<jdiv> FP >?LRQ <olark>  >KA QOV QL IEHQ IB>PQ QEFKDP
TB]|SB ?RFIQ CLO Q>@HIFKR/AQEHQ.T @LKKB@QFLKPEYLEETM>@B

Conclusion

2L QEBPBILQP LC A>Q> EBOB ?RQ QL PRJJ>OFWB

* [/ >DBP EB JLOB BIBJBKQP QE>K/@EB \B>OP >DL ?LQE 8BGDB >KA J>U

' 3EBIFCBQFJB LC QEFKDP LK ELJBIMMBEOFRBMOB@>QFKD LO AFP@LKQFKRFKD
QEFKDP ALEP¥I# QEBJ DLT>V >KA FQ JFDEGBKB

3EBOB FP > ILQ LABRALHDHRM LRQ QEBOB FK QEB TFIA JFPPMBIIBA Q>DP JFPPFK
PM>@BP ?>A BP@>MFKD JFPRKABOPQ>KAFKDP

*B>PROFKD TE>Q "RPBCRI_ JB>KP FRQPE@KNDBBIBKQP AKM>PP QEB
?>0LO BBK QEB  ?>0PRQ ILQP LC @RPQLJ LKBP AL >KA CLO ILQP +RRBBEPLKP /
PELRIA ABCKFQBIVSDQRO >QQBKQFLK >Q IB>PQ ?RQ MBOE>MP PL PELRIA
?2B@>RPB QE>Q FP >@@LOAFKD QL QEBQRRW:; IPR@@BPPCRI

* 3EBOB FP >I0B>AV > QLK LC @RPQLJ J>OHRM LRQ QEBOB (Q @LJBP FK > ILQ LC C
BIBJBKQP @LKQ>FKFKD > A>PE ABCKFQBI\GPBBBIQLES

6 B KBBA QL FK@OB>PFKDIV PQRAV QEFP A>Q> >KA @LJB RM TFQE DLLA L?PBOS
EBIM cKA >KASB-QEB @LTM>QEP

3E>Q I>PQ LKB FP THRO@WJIB FK BA ILSB QL Q>M FKQL QEB @OB>QFSFQV >KA @ROFLPFQV L
I>0DBO @LJIRKFQV QLIBBIMGB QEFP A>Q> RPFKD PLJB LC QEBQMP-FRH

MBOFTFKHIB DIFQ@EBHPB PE>OBRO FKQBOBPQFKD L?PBOS>QFLKP >KA EBIM ?RFIA LRO @|
LC HKLTIBADB >KA RKABOPQ>KAFKD

>JJFI H?0 F;H?M?DAB; =B?J9> C; F;HC7B?DA 87 79 989 <9999 ;; 78;7  >JCB
>JJFI H?D F;H?M?DAB; =B2J9> C; F;HC7B?DA ; 7<9: 98:<7< 9 9;7: :799:7 < :7; >JCB
>JJFI H?0 F;H?M?DAB; =B?J9> C; F;HC7B?DA 7; 9 97 ; 99 ; 98 9<777<9< ; >JCB
>JJFI H?D F;H?M?DAB; =B2J9> C; F;HC7B?DA:8<9; :: :;7 ; ;:778 ;87 ; :: 99 78: 8 >JCB
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https://rainy-periwinkle.glitch.me/permalink/981967b19a9346ac466482c51b35c49fc1c1cc66177ede440ab3ee51a7912187.html
https://rainy-periwinkle.glitch.me/permalink/2e6827af7c9d2530cb3d2f39a3f904091c523c2ead14daccd4a41428f34da5e8.html
https://rainy-periwinkle.glitch.me/permalink/5ae67c941395ca3125e42909c2c3881e27cb49cfa9aaf1cf59471e3779435339.html
https://rainy-periwinkle.glitch.me/permalink/5ae67c941395ca3125e42909c2c3881e27cb49cfa9aaf1cf59471e3779435339.html
https://rainy-periwinkle.glitch.me/permalink/db8fc0e58d2d46d2e2a251ed13e3daab39eba864e46d14d69cc114ab5d684b00.html
https://rainy-periwinkle.glitch.me/permalink/db8fc0e58d2d46d2e2a251ed13e3daab39eba864e46d14d69cc114ab5d684b00.html
https://rainy-periwinkle.glitch.me/
https://rainy-periwinkle.glitch.me/
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Author

IOF>K *>OABII

X ?0F>KH>0ABII@ EQQMPQLLQ @>@B>0ABIl ) ?H>0ABII & EQQMPH>0ABII @LJ

IOF>K *>OABII FIS2IBMBO >A@>QB (83 [F> PQ>KA>0AP @LKQURRBRBO>KA
FP @ROOBKQIV QEB 6" ASFPLOV "LIJFQQBB 1BMBBEBKIEMKI2

% RKA>QFLKB T>P > CLRKABO LC QEB $SUQBKBFIBIRKFQV &0LRM >KA @L
>RQELO 3EB $UQBKPF?IBSB,>KFCBPQL

>JJFI ?=7B27 9EC
>JJF| 8ATHBB 9EC

>JJF| EF;D@EH=

>JJFI ;NJ;DI?8B;M;8C7D?<;|JE EH=
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https://x.com/briankardell
https://toot.cafe/@bkardell
https://github.com/bkardell
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Part | Chapter 4

Media

Written by Colin Bendelbnd Doug Sillars
-L?;M;: 80 >C7: M7?I7D: H?9 EHJ?I
D7BOP;: 8GEK=.?BB7HD: -?9A 1?I19EC?
:?J;: 80 7THHOBBB7H

Introduction

(3>DBP >KFJ>QFLKP >KA SFABLP >OB >K FIMLOQ>KQ M>0IQRUFEREIES 3B

FIMLOQ>KQ CLO/IE>PLKP QEBIM QBIl PQLOFBP BKD>DB >RAFBKEFR2B >RQOFMIF@
BUMOBPPFLK FEPTRE>Q LCQBK @>KKLQ ?B B>PFIV MOLAR@BA TFQE LQEBO TB? QB@EKLILL
FIMLOQ>K@B LC QEBPB JBAF> OBPLRO@BP @>RBA FBIQKIBPOY QEB PEBRIRIB LC

2VQBP OBNRFOBA QL ALTKIL>A CLO > M>DB >KR 3BALCQMRB M>FKOBA TFQE JBAF>

9OLJ > MROB/QBP MBOPMB@GAFS @EFS E>EFPQLOF@>11V OBMKOSEPDB LC QTL

QEFOAP LC OBPLROEPE-PPL@F>QBA COLJ OBABARPQOF?RQFLK MBBPIBR@GFSE

QE>Q SFOQRSBMBTB? M>DB ABMBKAP LK FJ>DBP >KA SHABQROES QBKQE MBO@BKQFIB TB
PBBQE>Q LC QEBJIBP >OB COLJ JBAF> >KA @>K OFPB QL  LC\IEBROIQOEB QF
MBO@BKQFIB LC M>DBP

>JJFI B;=790JIFA+?LEH= ?DJIBPD= F>F 80J;IF;HF7=;
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Web Page Bytes: Media v. Other
Web Almanac 2019: Media

B Media Bytes Other Resources

0% 25% 50% 75% 100%

1?7=KH 2,8 F7=;80J;1 ?C7=; 7D: L?:;EHIKI EJ>;H

6EFIB JBAF> >0B @OFQF@>! CLO QEBSFBR@EB QEB FIM>@Q L [FIBR EFOEEP E>P
QTL PFAB BCCB@QP

%FOPQ QEB KBQSROEB>A OBNRFOBA QL ALTKIL>A/QBBR®:K ?B I>0DB >KA FK @BIIRI>O LO

PILT KBQTLOHSKOLKJIBKQPBIEL.CCBB PELMP LO QBQEBOFKD TEBK FK 3KAQB@:@V¥K AO

PILT ALTK QEB M>BBOCLOJ>K@EDBP >OB > ILTBO MOFLOFQV DENIBERI PPBO ?RQ @>K

B>PFIV ?IL@H "22 >K332@OFMQ FK QEB ALTKILA RREFEIC @>K QBB M>DB OBKABBEKD 8

>Q LQEBO QFJBP QEB FJ>DB @LKQBKQ FP QEB SFPR>l @RB QL QEB RPEILOE>Q QEB M>DB FP O
QEKPCBOP LC SFPR>| @LKQBKQ QEBOBQEBBBD@®BFEFLK LC > PILT TB? M>DB

3EB PB@LKA FIM>@Q FP LK QEB cK>K@F>| @LEEFREPEBEBBOK FDKLOBA >PMB@Q PFK@B FQ F
KLQ > ?ROABK LK QEB TB?PFQB LTKBO ?RQ > ?ROABK QL KIS AL@-RFBE>P ?BBK

PE>OBA QE>Q PLJB BEBFB )>M>K PBB > AOLM FK MRO@EPRBRBKQP KB>0 QEB BKA LC QEB
JLKQE TEBK A>Q> @>MP >0B OB>@EBA >KA RPBOP @>KKLQ PBB QEB SFPR>I @LKQBKQ

YROQERIEB cK>K@F>| @LPQ LC SFPFQFKD QEBPB TB?PFQBP FK AFCCBOBKQ M>0OQP LC QEB TL(
AFPMOLMLOQFLK>QB Q QEB JBAF>K >KA QE MBQ@BEQEIBJSER/BBP FP ! >KA

| OBPMB@@P84PFKBE>Q#LBP,V2FQB"LPQ @LTB @>K PBB QE>Q QEB DOLPP K>QFLK>| FK@LJB
&-( MBO @>MFQ> @LPQ QL > RPBO FK ,>A>D>P@>0 > PFKDIB TB? M>DB IL>A >Q QEB QE MBO@!
TLRIA@LPQ LC QEB A>FIV DOLPP FK@LJB>RQGRKEQBOI-REFP TLRIA?B  LC QEB

A>FIV DOLPP FK@LJB

>JJFI N 9EC @7LM;?II IJ7JKI |
>JJFI M>7J:E;ICOI?J;9EN 9EC =D? EN
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Total Image Bytes Per Web Page
Web Almanac 2019: Media

5.00 MB
4.86 MB

4.00 MB

3.00 MB

2.00 MB 2B

1.00MB 1.06 MB

454.05 KB
0.00 KB

p10 p25 p50 p75 p90

1?=KH  /EJ7B ?C7=; 80J;| F;H M;8 F7=; CE8?B;

+LLHFKD >@@BP MBO M>DB OBPRIQP FK GRPQ ILLHFKD >Q QEB @LPQP[QL M>DB MBOCLOJ>
RPBO[?RQ FEBOILLHP QEB ?BKBCQP 3EBBR 0B FIMLOQ>KQ QL OBRABOQEBIP @OBBK

P PR@E TB @>K PBB QEB FIMLOQ>K@B LC QEB FJ>DBP >KA SFABL BRERD@BPEB
KRJ?BO LC JBAF> BIPLRPBA MBO M>DB

3EBOB >0OB QEOBB JBQOF@P QL @LKPFABO TEBK LIRIBKR22QIRBIE K>QRMMIP >KA
P@OBBKBIFEU

* ..F?N;B EBKCFP COLJ QEB "22 MBOPBIE@RIFE) 3EFP JB>PROB CL@RPBP LK QEB
?LRKAFKD BBP CLO TEF@E >K FJ>DB LO SFABL @LRIA ?B PQOBQ@EBA LO PNRBB\
>IPL ALBP KLQ BFKOL QEB >@QR>IRIBKLEUQEB P@OBBK AFRIAI>

)7JKHB FBIOBCBO QL QEB ILDB@>DBIMOBPBKQBA FK 8B ROR/ QL IL>A QEFP
FJ>DB FK &(,/ LO /[ELQLPELM QEBIMRBJAFIBKPFLKP TLRIA ?B QEB-KMERP

.9H;D F?\BIOBCBO QL QEBRE>! BIB@QOLKF@P LK\QEELGRMIIL?FIB MELKBP
>KA JLABOK EFDE OBPLIRQFLNRRPEBOB T>P > OBI>QFLKPEFM ?BQTBBK "22
MFRIP >KA +$# MLFKQP LK > P@OBEBRCZEE)>RPB JL?FIEABBP >0B EBIA @ILPBO
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Image Pixels Per Page (Mobile): CSS v. Actual
Web Almanac 2019: Media
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Image Pixels Per Page (Desktop): CSS v. Actual
Web Almanac 2019: Media
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FKQBOBPQFKD KLQ LKIV ?B@>RPB QEBNDREMIRSIFE\FCCBOBKQ ?RQ >IPL ?B@>RPB QEB CLOJ
C>@QLO FP AFCCBOBKQ (K PELOQLBEBEXPFEPP-PM>@B >IIL@>QBA CLO JBAF> @LIM>0BA QL

76 2019 Web Almanac by HTTP Archive


https://almanac.httparchive.org/static/images/2019/media/fig3_image_pixel_per_page_mobile_css_v_actual.png
https://almanac.httparchive.org/static/images/2019/media/fig3_image_pixel_per_page_mobile_css_v_actual.png
https://almanac.httparchive.org/static/images/2019/media/fig4_image_pixel_per_page_desktop_css_v_actual.png
https://almanac.httparchive.org/static/images/2019/media/fig4_image_pixel_per_page_desktop_css_v_actual.png

Part | Chapter 4 : Media

QEB ABPHQLM
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>KA RPBOP LK JL?FIB JLOB @LJJLKIV P@OLII QEOLRDE > PFQB QL @LKPRJB QEB BKQFOBQV

,BD>MFBIP >0B > @E>|IBKDFKD JBQOF@ ?B@>RPB FQ F@9I3BDBRE@ ?FRFBCALT>
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(C TB E>A LKB FJ>DB QE>Q clIBA QEB BKQFOB P@ GBEKPVEREZESTBQI\LBVEIUSQB .C
@LROPBOBIV ALBP > TB?PFQB cll QEB BISSPOBF@EK PFKDIB FJ>DB ,BAF> @LKQBKQ QBKAP
?B JFBA FK TFQE QEB ABPFDK >KA LQEBO @LKQBKQ S>IRB DOB>QBO QE>KLRBIMIFBP QE
OBNRFOBP QEB RPBO QL P@OLII QL PBB QEB >AAFQFLK>I FJ>DB @LKQBKQ
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Image Pixel Volume v. Screen Size (CSS Pixels)
Web Almanac 2019: Media
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6EFIB QEB PQBDFBP QE>Q >0B RQFIFWBA CLO FJ>DBP SFABLP >KA >KFJ>QFLKP >OB[FK ?0L>A
PQOBR[PFJFI>@EB PMB@Fc@ >MMOL>@EBP\@ARCEBSBKQ (| DBKERB PQEDFBP ?LFI
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11+ ,472'98 RQFIFWFKD QEB LMQFJ>I cIB CLOJ>Q
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Format Highlights Drawbacks
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Format Highlights Drawbacks
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Image formats

(K >5DDOBD>QB >@OLPP >Il M>DB TB FKABBS:-RBR@ERGIQBBPB CLOJ>QP )/$& LKB LC QEB
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RPBA FJ>DB CLOJ>Q LC FJ>DB OBNRBPYRBRAEB R?FNRFQV LC PRMMLOQ >ILKD TFQE Q!
MOB@FPFLK LC @LILO >3\ @.EEENES>BR/ IBMI>K>QFLKP CLO FQP TFAB RPPQRE®LKQO
&(%>KA 6B7?/ PE>OB KB>OIV QEB P>JB RP>DB >Q

Image Format Usage (% of Requests)
Web Almanac 2019: Media
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3EFP EBIMPNE>FK MB SBK >Q QEB  QE MBO@BKQFIB LC M>DBP[QEB CEMRBR@MILC 6
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Web Almanac 2019: Media
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Bytes Per Pixel (lower is better)
Web Almanac 2019: Media (p10, p50, p75, p90)
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Web Almanac 2019: Media (Lighthouse)
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LK ABPHQLM RPBA LKB ,/ LC FJ>DB MI>@BHEQBFOBOOBA ,/ LC >@QREI IMFRUB
2FK@B QEFP T>P > U#/1 QBPQ ,/ LEIRIFBOBXKPCBOOBBQ QEB KBQTLOH ?RQ KLQ
AFPMBA & OBAR@B QEBBEB>A TB @>K RPB LKB LC QTL MLPPFRB@ECBIRBP

" 2705 RPFKD > @LJ?FK>QFLK <picture>  >KA <source> BIBJBKQP
>ILKD TFQE Csrcset  >KAsizes >QQOF?RQBP >IILTP QEB ?0LTPBO QL PBIB@Q QEB
?BPQ FJ>DB ?>PBA LK QEB AFJBKPFLKP LC QEB SFBTMLOQ >KA QEB ABKPFQV LC QEB,

1/+39 /398 QEFP BBP QEB PBIB@QFLK LC MLPPF?IB OBPFWBA FJ>DBP QL '33/ @LKQBF
KBDLQF>QFLK

#  )>S>2@O0FMOUFEP QL ABII>DB IL>AFKD RKQFIREESFMQ BERDB
>KA FKPMB@Q QEB IOLTPBO #., >KA FKGB@Q QEB @LOOB@Q FJ>DB ?>PBA LK QEB @L

Use of HTML markup

3EB JLPQ @LJJLK JBQELA QL FIMIBJBKQ OBEMLISPIB® FP QL ?RFIA > IFPQ LCBIQBOK>QFS

86

2019 Web Almanac by HTTP Archive


https://almanac.httparchive.org/static/images/2019/media/fig13_project_perf_improvements_image_optimization.png
https://almanac.httparchive.org/static/images/2019/media/fig13_project_perf_improvements_image_optimization.png

Part | Chapter 4 : Media

FJ>DBP RPFKD BF <img srcset> LC <source srcset> (C QEsrcset FP ?>PBA LK #/1

QEB ?0LTPBO @>K PBIB@Q QEB @LOOB@Q FJ>DB COLJ QEB IFPQ TFQELRQ >ASBQFLK>| FK
JLPQ FIMIBIBKQ>QFLKP >IF <img sizes> QL EBIM FKPQOR@Q QEB ?OLTPBO ELT QL MBOCL
QEB KB@BPPXMOR@@>I@RI>QFLK QL PBIB@Q QEB @LOO srcset >DRBK QJEBBIU
AFJBKPFLKP

% of Pages Using of Responsive Images with HTML
Web Almanac 2019: Media

25%

20% 21%

18%

15%

2%

Sizes SrcSet <picture>

1?7=KH +;H9;DJ E< F7=;| KI?DIEEDI?L.?C7=;1 M?J> #/('

3EB KLQ>?IV ILTBO RF <picture>  FP KLQ PROMOFBRKQEMESFQ FP RPBA JLPQ LCQBK CLO
>AS>K@BA OBPMBRIBR?ABPFDK 164>VLRQP IBFOQ AFOB@QFLK

Use of sizes

3EB RQFIFC srcset  FP RPR>IIV ABMBKABKQ LK QEB MOBC sizes JRAGEBIRBOV

6FQELR sizes QEB ?OLTPBO TFIl >PPRJ <img> Q>D TFll cll QEB BKQFOB SFBTMLOQ FKPQB>,
PJ>1IBO @LIMLKBKQ (KQBOBREBAHWFOB BLIILK M>QQBOKP QE>QSHB2AWEBOP B>

>ALMQBA ( <img sizes>

<img sizes="100vw"> QEFP FKAF@>QBP QE>Q QEB FJ>DB TFII cll QEB TFAQE LC
SFBTMLOQ >IPL QEB ABC>RIQ

<img sizes="200px"> QEFP FP EBIMCRI CLO ?OLTPBOP PBIB@QFKD ?>PBA LK #

>JJFI ;L ;BEF;CEP?BB7 EH=:E9I ;7HD #/(' (KBJ?C;:?767D:6,C8;::?D= -;IFEDIBRC7=;| HJ6:?t8I?ED
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<img sizes="(max-width: 300px) 100vw, 300px"> QEFP FP QEB PB@LKA

JLPQ MLMRI>0O ABPFDK M>QQBOK (Q FP QEB :RBARQLORKIBPP >KABIN+

CBT LQEBO MI>QCLOJP (Q >MMB>OP>¢}B2LDBRBQK QEB LOFDFK>| FJ>DB PFWB FK
QEFP @>PB UM

<img sizes="(max-width: 767px) 89vw, (max-width: 1000px) 54vw,
> QEFP M>QQBOK FP QEB @RPQLJ ?RFIQ ABPFDK M>QQBOK QE>Q FP >IFDKBA TF
OBPMLKBRSLRQ $>@E ?0OB>HMLFKQ E>P > AFCCBOBKQ @>I@RI>QFLK CLO PFWBP QL

<img sizes> Frequency (millions) %

(max-width: 300px) 100vw, 300px
(max-width: 150px) 100vw, 150px
(max-width: 100px) 100vw, 100px
(max-width: 400px) 100vw, 400px
(max-width: 80px) 100vw, 80px

%FDROB / BO@BKQ LC M>DBP RPFKD QEB JL sizes MRIQQBOKP

<img sizes="auto"> QEFP FP QEB JLPQ MLMRI>O RPB TEF@E FP >@QR>IIV KLK
PQ>KA>0A >KA FP >K >OQFC>@Q LC (lazy_sizes JE8>2@OFMQIRBEFP

RPBP @IFBKQ PFAB @LAB QL FKCsizes @BU@BISQFLK CLO QEB 3BBTPBO
ALTKPFAB LC QEFP FP QE>Q FQ ABMBSARQ®RMER [:>AFKD >KA #., QL ?B CRIIV
OB>AWBI¥FKD FJ>DB IL>AFKD PR?PQ>KQF>IIV
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Top Patterns of <img sizes>
Web Almanac 2019: Media

(max-width: 300px)
100vw, 300px

auto

(max-width: 767px) |
89vw, (max-width:
1000px) S54vw,

(max-width: 1071p... |

100vw

300px

0.00 thousand 2.50 million 5.00 million 7.50 million 10.00 million

12=KH /EF F7JJ;HDI <img sizes>

Client Hints

"IFBKQ 'FKQPIILT @LKQBKQ @OB>QLSB QEBIOBPFWFKD LC FJ>DBP QL '33/ @LKQBKQ
KBDLQF>QFLK (K QEEFEB=3,+ ALBP KLQ KBBA >AAFQ <img sreset> QL @IRQQBO QEB
J>OHRM >KA FKPQB>A @>K ABMBK/BIKLEPEIES#- QL PBIB@Q >K LMQFJ>| FG:DRE)EB
@LKQ® 3EFP >IILTP PFIMIFCVFKD LC '3,+ >KA BK>?|BP [RIFDEK PREERDQFJIB >KA
AFP@LKKB@Q QEB @LKQBKQ >KA MOBPBKQ>QFLK I>

3L BK>?IB "IFBKQ 'FKQP QEB TB? M>DB JRPQ PFDK>| QL QEB ?OLTPBOWRBERE BFQEBO >K B
EB>AB Accept-CH: DPR, Width, Viewport-Width EHPV >AAFKD QEB '3, <meta
http-equiv="Accept-CH" content="DPR, Width, Viewport-Width"> 3EB

@LEBBKFBK@B LC LKB LO QEB LQEBO QB@EKFNRB ABMBKAP LK QEB QB>J FIMIBIBKQFKD >}
LCCBOBA CLGB®RERK@B

>JJFI M;8 5L KI;H 7=;DJ 9B2;DJ >?DJI
>JJF| 9BEK:?DT9ET 8BE= 98?;DJ6>?DJIBFRHALE?C7=;16M>7J69>7D=;:6?DEE+6!
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https://web.dev/user-agent-client-hints/
https://cloudinary.com/blog/client_hints_and_responsive_images_what_changed_in_chrome_67
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Usage of the Accept-CH: HTTP v. HTML
Web Almanac 2019: Media
80%

1%
60%
40%

30%
20%

0%
<meta http-equiv="Accept-CH" Accept-CH:Header Both

1?=KH 0I7=; E< J> Accept-CH >;7:;H L;HIKI J>; ;GK7IB;D. <meta> J7=

3EB RPB LC (<meta> Q>D FK'3,+ QL FKHB "IFBKQ 'FKQP FP C>0 JLOB @LJJLK @LIJM>0OBA TFQE
QEB '33/ EB>ABGEFP FFBRH> OBdB@QFLK LC QGBRFRBKKB QL JLAFCV J>OHRM QBJMI>QBP
@LIM>OBA QL >AAFKD '33/ EB>ABOP FK JEBRIA-TB SBOILLHFKD >Q QEB RP>DB LC QEB '33/
EB>ABQSBO LC QEBPB @>PBP >0OB COLJ > PFKDIB 2>>2 MI>QCLOJ ,BO@>AL

.C QEB "IFBKQ 'FKGRIFBA QEB J>GLOFQV LC M>DBP RPB FQ CLO QEB LOFDFK> DPROBB RPB @>PE
ViewportWidth ~ >KA Width .C @LROPB Width "IFBKQ 'FKQ QE>Q OBNRFOB <img3 RPB
sizes> CLO QEB ?0LTPBOSBIBE:RDE @LUQB?LRQ QEBRY
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Enabled Client Hints
Web Almanac 2019: Media

ect o,

5.6%

rit ——a

5.6% dpr
downlink P 26.1%

6.0%

device-memory
6.1%

save-data
6.7%

viewport-width
24.3%

width
19.7%

1?=KH D78B;: B?;DJ #?DJI

3EB KBQTLOH OBI>QBA "IFBKC downlink rit  >KAect >OB LKNG>FI>?IB LK KAOLFA
"EOLJB

Lazy loading

(JMOISFKD TB? M>DB MBOCLOJ>K@B @>K ?B M>@QIBURVEE-EP > D>JB LC FIIRSHHEP JL
PILT QEFKDP LRQ LC ?>KA >KA LRQ LC PFQRK QEEBRFBY IL>AFKD FJ>DBP FP LKB LC
QEBPB FIIRPFLKP TEBOB QEB FJ>DB >KA JBAF> @LKQBKQ FP LKIV IL>ABA TEBK QEB RPBO P
M>DB 3EFP FISEPLMBO@BASBOCLOJ>K@K BK PILT KBQTLOHP >KBRPOEB RPBO COLJ
ALTKIL>AFKDVRBP QE>Q >OB KLQ LQEBOTFPB SFBTBA

$>OIFBERGFDROB TB PELTBA QE>Q QERJB LC FJ>DB @LKQBKQ >Q QEB QE MBO@BKQFIB Fi
JLOB QE>K @LRIA QEBLOBQF@>IIV ?B PELTK FK > PFKDIB ABPHQLM LO JLCEBGEBBULOQ 3|
FJ>DBP+FDEQELRPB >RAFQ @LKcOJP QEFP PRPMF@FLK 3EB JBAF>K TB? M>DBE>P LCF.
@LKQBKQ PFDKFc@>KQIV ?BILT QEB CLIA 3EFP DOLTP QL >Q QEB QE MBO@BKQFIB

>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI; 7K:2JDE2GT8H
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Percent of Image Offscreen Per Page
Web Almanac 2019: Media (Lighthouse Audit)
B On-Screen Off-Screen

0% 25% 50% 75% 100%

1?=KH ?=>J>EKI; 7K:?J *<<jgH

3EB +FDEQELRPB >RASEABPRP > PJBII >P QEBOB >0B > KRJ?BO LC PFQR>QFERREQE>Q @>K MOL
QOF@HV QL ABQB@Q PR@E >P QEB RPB LC NR>IFQV MI>@BELIABOP

+>WV IL>AFEDK ?B FIMIBJBKQRAJ>K/ AFCCBOBR® FK@IRAFKD RPFKD > @LJ?FK>QFLK LC
(KQBOPB@QFLK .BRBOSBPFWB .?BRPSLO RPFISDI® OF MO UFER BV 2FWHEV>A
>KA > ELPQ LC LQEBOP

(K RDRPQ "EOLJB I>RK@EBA TFQE QEB PRMMLOQ CLO J>OHRM ?>PBA I>WV IL>AFKD RPFKD
<img> 6EFIB QEB PK>MPELQ LC TB?PFQBP RPBA CLBREBK>@ RPBA)RIV  A>Q>
LSBO  TB?PFQBP >I0B>AV RQFIFWBA QEFP CB>QROB

Accessibility

Q QEB EB>0Q LC FJ>DB >@@BPPF alt @#BPSEBE Qlalt Q>D FP >AABA QL >K FJ>DB QEFP
QBQ @>K ?B RPBA QL ABP@OF?B QEB FJ>DB QL > RPBO TEL FP RK>?|BEFQEEET AFEBEL>DBP
> AFP>?FIRQ@V> MLLO FKQBOKBQ @LKKB@QFLK

6 B @>K ABQB@Q >l LC QEB FJ>DB Q>DP FK QEB '3,+ cIBP LC QEB A>Q>PBQ .C JFIIFLK FJ>DB Q:
ABPHQLM >KA JFIIFLK LK JL?FIB LC FJ>DBEEEsKalt Q>D MOBPBKQ Q FKFQF>| DI>K@B FQ
>MMB>OP QE>Q FJ>DB >@ @BPPBINVFM AFPEXIBE LK QEB TB? SBDRMLK ABBMBO

>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 <KD:7C;DJ7BI F;H<EHC7D9; B7PO BE7:?D= =K?:7D9; ?C7=;| 7D: L?:;E
>JJFI =?J>K8 9EC THAI B7POI?P;|
>JJFI =?J>K8 9EC FEEHL;DN BEP7: @!
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FKPMB@QFLK QEB LRQILLH FP KLQ >PUDUIEXRCQEB BBKDQE Lalt 33>DP MOBPBKQ FK QEB
A>Q>PBQ TB cKA QE>Q QEB JBAF>K IBK alt QSQEB PFUS@REDP 3EFP J>MP QL >K BIMQV
at Q>D >MMB>OF alt=""  .KIV LCFJ>DBP RPEalt QBQ QE>Q FP ILKDBO QE>K PFU
@E>@QBOP 3EB JBAF>K S>IRB Lalt 'BHQFP @B@QBOP LC TEF@E >@QR>IIV ABP@OF
QEB FJ>DB

Video

6EFIB FJ>DBP ALJFK>QB QEB JBAF> ?BIEACLRE®S M>DBP SFABLP >OB ?BDFKISBKD QL E>
J>GLO OLIB FK @LKQBIBQWBKSEB TB? @@LOAFKD QL '33/BO@BERR QE>Q  LC

ABPHQLM >KA  LC JL?FIB PFQBP >0OB PBIC ELPQFKD SFABL cIBP (K LQEBO TLOAP QEB SF,
KLQ ELPQBA PB?PFQBMBIERR?B LO %>@B?LLH

Video formats

5FABL @>K ?B ABOHSA TFQE J#IRFCCBOBKQ CLOJ>QRBER BEB ALIFK>KQ CLOJ>QP CLO
JL?FIB >KA ABPHQLM .ts } PBDJBKQP LC '+2 PQOB>JFKI.mp4 . QEB"' ,/$&

Video File Requests by Extension
Web Almanac 2019: Media

B Desktop Mobile
1,500,000
1,000,000
500,000 I
0 - PR
ts mp4 webm mov m4s mév

1?7=KH EKDJ E< L?:;E VB;| 8Q;DI?ED

.QEBO CLOJ>QP QE>Q >OB PBB webm)imov mds >KAmdv ,/$&# 2 PQOB>JFKD
PBDJBKQP (Q FP @IB>0 QE>Q QEB J>GLOFQV LC PQOB>JFKD LK QEB TB? FP +2 >KA QE>Q
CLOJ>Q CLO PQ>QF@ SF£mp4 FP QEB
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https://almanac.httparchive.org/static/images/2019/media/fig20_video_files_by_extension.png
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3EB JBAF>K SFABL PFWB CLO B>@E CLOJ>Q FP PELTK ?BILT

Median Video File Size By Extension
Web Almanac 2019: Media
B Desktop Mobile
400 KB

300 KB
200 KB
100 KB I
0 KB
ts mp4 mov més mév

webm

1?=KH (;:?7D VB; I1?P; 80 L?:;B\NJ;DI?ED

3EB JBAF>K S>IRBP >0B PJ>IIBO LK JL?FIB TEF@E MOL?>?IV GRPQ JB>KP QE>Q3BLJB PFQBP QE>
SBOV I>0DB SFABLP LK QEB ABPHQLM AFP>?IB QEBJ CLO JL?FIB >KA QE>®@ $BABEE®QOB>JP PBO!
SBOPFLKP LC SFABLP QL PJ>IIBO P@OBBKP

Video file sizes

6EBK ABIFBOFKD SFABL LK QEB TB? JLPQ SFABLBGBE ABFEQEB '3,+ SFABLMEGSEB

'3,+ SFABL MI>VBO FRIBOBJBIV @RPQLIFW>?IB BID BBMER. CLOVARCCBOBKQ MROMRPBP %
BU>JMIB QL >RQMAMESFABL QEB-WBQBC autoplay  >KA muted TLRIA 7B >AABA 3EB

controls  >QQOF?RQB >IILTP QEB RPBO QL PQ>0Q PQLM >KA P@>K QEOLRDE QEB SFABL IV M>
SFABL Q>DP FK QEB '33/ (B@EHSB >?IB QL PBB QEB RP>DB LC B>@E LC QEBPB >QQOF?RQBP
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Usage of HTML Video tag attributes
Web Almanac 2019: Media

B Desktop Mobile
15%

10%
5%
0% —n

N > & @ - N @ @ X O o X
FEFECITF I I FISFTFITFE T &S
N S S i & o
> o G &7 & QK & ) <

O° & & ¥ § Q¥ ©
& & P P N ] &
N &

1?=KH 017=; E<#/(' L?:;E J7=7JIH?8KJ;!

3EB JLPQ @LJJLK >QQOF?RQ autoplay muted >KAloop CLIILTBAY QE preload

Q>D >Kwidth >KAheight 3EBRPBLC (loop >QQOF?RQB FP RPBA FK ?>@HDOLRKA SFABLI
>|PL TEBK SFABLP >0OB RPBA QL OBMI>@B >KFJ>QBA &(%P PL FQ FP KLQ PROMOFPFKD QL F
RPBA LK TB?PFQB ELJB M>DBP

6EFIB JLPQ LC QEB >QQOFZBJBRE>0 RP>DB LK ABPHQLM >KA JL?FIB QEBOB >OB > CBT QE
E>SB PFDKFc@>KQ AFCCBOBK@BP 3EB QTL >QQOF?RQBP TFQE QEB I>0DBPQ AFCCBOBK@
ABPHQLM :width >KAheight TFQE CBTBO PFQBP RPFKD QEBPB >QQOF?RQBP LK JL?FIB
(KQBOBPQFRIEBOB FP > PJ>Il FK@OB> poster EZQOF?RQB MI>@FKD >RE:€IHBL

SFABL TFKALT ?BCLOBM@H LK JL?FIB

LI >K >@@BPPF?FIFQV MLFIQE <track> Q>D @>K ?B RPBA QL >AA @>MQFLKP LO PR?QF
3EBOB FP A>Q> FK QEB '33/ B@EEST LCOBK (<track> Q>D FP RPBA ?RGBRERD>QFLK
JLPQ LC QEB FKPQ>K@BP FK QEB A>Q>PBQ TBOB @LJIBKQBA LRQ LO MLFKQBA QL >K >PPE
404 BOOL(® >MMB>OP QEXMDRE®BP RPB ?LFIBOSBIEBOFMQ LO '3,+ >KA AL KLQSBBJL

QEB ©@H BK TEBK FQ FP KLQ FK RPB

Video players

%.0 JLOB >AS>K@BARH@H >KA QIMMBFABL PQOB>JP QEB '3,+ KBEFABL MBO TFII
KLQ TLOH 3EBOB >0B > CBT MLMRI>O$FAH?. (F26) >OB RPBAR@MIQEB SFABL
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Usage of Video Players
Web Almanac 2019: Media
@ Desktop Mobile
400,000

300,000

200,000

100,000 I
: ]

flowplayer his jwplayer shaka video

1?=KH /EF %7.9H?FJ L?:;E FBHO

3EB JLPQ MLMRI>®@C>0 FP SFABL GP CLULEBA ABO >KA '+2 GP 3EB >RQELOP AL >AJFQ
QE>Q FQ FP MLPPF?IB QE>Q QEBOB >0B LQEBO cIBP TFQE QEB Kt & CSFRABEB P>JEE>Q J>
SFABL MIS>@H IBTLY

Conclusion

-B>0IV >l TB? M>DBP RPB FJ>DBP >KA SFABL QL PLJB ABDOBB QL BKEsM@BFEEERRIA B
@OB>QB JB>KFKD 3EBPB JBAF> cIBP RQFIFWB > [>0DB >JLRKQ LC OBPLRO@BP >KA >0B > I>ODE
MBO@BKQ>DB LC QEB QLKK>DB LC TB?PFQBB kK@ REFKDY/> 4QFIFW>QFLK LC >I@OK>QFS
CLOJ>QP >WV IL>AFKD OBPMLHIBTS >KA FJ>DB LMQFIFW>QFLK @>K DIQL ILRBOTQEB

PFWB LC JBAF> LK QEB TB?
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Authors

"LIFK 'BKABII

X @LIFK?BKABII ) @LIFK?BKABII

"LIFK FP M>0Q LC QEEC®@B >QILRAFK>0¥KA @L >RQELO LC RBBIIV ?LLH

'FDE /BOCLOJ>K@B (J>DBFPMBKAP JR@E LC EFP QFJB >Q QEB FKQBOPB@QFLK
SLIRJIB A>Q> JBAF> ?0LTPBOP >KA PQ>HAR@A4R &KA EFJ LK QTBBQFKD
@LIFK?BKABIKA >Q ?ILDDFKEQQMPBKABII @>

#LRD 2FII>0P

X ALRDPFII>0P €) ALRDPFII>Of EQQMALRDPFII>OP @LJ

#LRD 2FII>0OP FP > COBBI>K@B AFDFQ>| KLJ>A TLOHFKD LK QEB FKQBOPB@QFL}
MBOCLOJ>K@B >KA JBAF> 'B QRBRQPFII>OPKA ?ILDP OBDRI>OIV >Q
ALRDPFII>OP @LJ

>JIF| 9BEK:?D79EL
>JIFI MMMELPBBEC B?BHQ?;M>?=> F;H<EHC7DY; 2C7=;l
>JJF| {EK=I?BB7HI 9EC
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Third Parties
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Written by Patrick Hulce

-;L?;M;: 80 .?CED +?;J;HIFL?: ! EN 7D:17Cl;; %713?
D7BOP;: 8@7JH?9A #KB9;

:?J;: 80 7THHOEBB7H

Introduction

3EB LMBK TB? FP S>PQ IFKH>?IB >KA EREBTIABBEDK 3EB >?FIFQ¥@LIEDKB BIRB

@LIMIB IF2@DV >KA RPB FQROWPFQB TFQE > <link> LC<script>  BIBJBKQ E>P
PRMBO@E>ODSBIABOP] MOLAR@QFSFQV >KABKIBKBF TB? BIMBOFBK@BP .K QEB dFM
PFAB QEB FJJBKPB MLMRI>OFQV LC > PBIB@Q CBTSFRBDFBERFIMORQ>KQ
MBOCLOJ>K@B MORSX@R@ROFQV @LK@BOKP 3EFPIEKBNVQBBRBIBK@B >KA FIM>@Q

LC QEFOA M>0QV @LAB LK QEB TB? FK  QEB RP>DB M>QQBOKP QE>Q IB>A QL QEB MLMR
M>O0QV PLIRQFLKP >KA MLQBKQF> OBMBO@RPPFLKP CLOMERBFRBR@BBB LC TB? B
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Definitions

OThird Party®

QEFOA M>0QV FP >K BKQFQV LRQPFAB QEB MOFJ>OV PFQB RPBO OBI>QFLKPEFM F B QEB >P\
KLQ AFOB@QIV TFQEFK QEB @LKQOLI LC QEB PFQB LTKBO ?RQ MSEPRR@FERIBQEBFO >MMOL
QEB &LLDIB K>IVQF@P P@ORMAQMIB tK B @LJILK QEFOA M>0OQV OBPLRO@B

3EFOA M>0QV OBPLRO@BP >0B

'LPQBA LK #>7H: >KAFK8BPDFDFK
6FABIV RPBA/>> S>OFBQV LC PFQBP

4KFKdRBK@BWA K FKAFSFAR>I PFQB LTKBO

3L J>Q@E QEBPB DL>IP >P @ILPBIV >P MLPPF?IB QEB CLOJ>| ABcKFQFLK RPBA QEOLRDELRQ QE
LC > QEFOA M>0OQV OBPLRO@B FP > OBPLRO@B QE>Q LOFDFK>QBP COLJ > ALJ>FK TELPB OBPL
CLRKA LK >Q IB>PQ RKFNRB M>DBP FK QEB '"BBAXII®EBQ

-LQB QE>Q RPFKD QEBPB ABCKFQFLKP QEFOA M>BQC@UKQEMDABEROV ALI>FK FP
@LRKQBA >P cOPQ M>0QV @RHERBKIB %BIC ELPQFKD &LLRE%O ?LLORQ@PP FP
@LRKQBA >P cOPQ M>0QV @LKQBKQFFMHEMV @LKQBATPEDS QEFOA M>0QV ALJ>FK FP
@LRKQBA >P QEFOA M>0QV I@LBSBKB 60PQ M>0QV FJ>DBR EBOS "#- LK > QEFOA

M>0QV ALJ>FK >OB @LKPFABOBA QEFOA M>0QV @LKQBKQ

Provider categories

3EFP @E>MQBO AFSFABP QEFGRABURNVKQDILKB LC QEBPB ?0L>A @>QBDLOFBP ?0FBC
ABP@OFMQFLK FP FK@IRABA ?BILT >KA QEB J>MMFKD LC ALJ>FK QL @>QBDQEV¥@>K ?B CLRKA
M>OQV TB? OBMLPFQLOV

*  AFPM¥>KA JB>PROBJBKQ LBESEFPBIBKQP
3'1>9/)8 QS@HFKD PFQB SFPFERI(?BE>

MOSFABOP QE>Q ELPQ MR?IF@ PE>OBA RQFIFQFBP LO MOFS>QB @LKQBKQ LC (
439+39 MOSFABOP QE>Q C>@FIFQ>QB MR?IFPEBOP >KA ELPQ PVKAF@>QBA @LKQB}

:8942+7 1))+88  PRMMLOQ >KA @RPQLJBO OBI>QFLKPEFM J>K>DBJBKQ CRK@QFLK>

>JJFI =2J>K8 9EC F7JH?9A>KBIH IHID M;8 8BE8 7<7:97::9<:8 ;: 9 ; <8<;9:7J7,;DJ2J?/| @ ED
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* 489/3- MOSFABOP QE>Q ELPQ QEBV@IEQIBKQ LC QEBFO RPBOP
* 70 +9/3- P>IBP IB>A DBKBELK >KA BJ>FI JBQRKD CRK@QFLK>IFQV
* 141 PL@F>I KBQTLOHP >KA QEBFO >CclFEPBAFKQBDO

3T MOSFABO TELPB PLIB OLIB FP QL J>K>DB QEB FK@IRPFLK LC LQEBO
M>OQFBP

> #9/1/9> @LAB QE>Q >FAP SHBMIBKQ L?GB@RES QEB PFQB LTKBO
* $/*+4 MOSFABOP QE>Q ELPQ QEBWGFABD @LKQBKQ LC QEBFO RPBOP

947 RK@>QBDLOFWBA LO KLK @LKCLOJFKD >@QFSFQV

Note on CDNs/>; ) 97J;=EHO >;H; ?D9BK:;| BL?:;HI J>7J EH?:; HEKI®;| EDpublic )

:EC7?DI; = 8EEJIJHF9:D 9EC 9:D@I| 9BEK:9¥LH ;J9 7D: :E;l not ?D9BK:;IBKH;1 J>7J 7TH

I7CFBO HIEEL;H 7 ) ?; FKJJ?D= BEK:W?7B €DJ E< 7 F7=; MEKB: DEJ ?DWK;D9; ?JI VHIJ F7THJO
;1?=D7J?ED 799Hb+ JE EKH 9H?J;H?7

Caveats
* 1l A>Q> MOBPBKQBA EBOB FP ?>PBA LK >@I(EREQROL>A 3EBPB S>IRBP @LRIA
PQ>0Q QL ILLH NRFQB AFCCBOBKQ >8@BBLRPBO FKQBO
* 1LRDEIV LC >Il QEFOA M>0QV ALJ¥FEBNRBRIRIB E>SB ?BBK FABKQFCBA >KA
@>QBDLOFWBA 3EB OBJ>FKFKD C>I|l. EEBOQEBQBDLOV
Data

93.59%

1?7=KH  +;H3;DJ7=; E< ;IAJEF F7=;1 J>7J ?D9BK:; 7J B;71J EB7B3CHEKI;

3EFOA M>0QV @LEBFFTEBOB  LC M>DBP FK@IRAB >Q IB>PQ LKB QEFOA M>0QV OBPLRO(
M>DBP FPPRB > OBNRBPQ QL >K >K>IVQF@P ALJ>FK QEB JBAF>K M>DB OBNRBPQP @LKQB
KD?GIQEFOA M>0QV ALJ>FKP QE>Q OBMOBPBKQ LC QEBFO QLQ>+KAQEEH P@QFSFQV
>@Q@S LC M>DBP FPPRB > TELMMFKD QEFOA M>0QV OBNRBPQP LO JLOB (Q]PWKLQ > PQ(
QE>Q QEFOA M>OQFBP >08 M¢GRQEDUEB TB?

2019 Web Almanac by HTTP Archive 101



Part | Chapter 5 : Third Parties

55.63%

1?7=KH  +;H3;DJ7=; E< ;;IAJEF F7=;1 J>7J ?D9BK:; 7J B;71J EIEK#OH

Categories

(C QEB R?FNRFQV LC QEFOA M>0QV @LKQBKQ FP RKPROMOFPFKD MBOE>MP JLOB FKQBOBPQ¥
?0B>ALTK LC QEFOA M>0QV @VHIEBIKARO QVMB

6EFIB >ABOQFPFKD JFDEQ ?B QEB JLPQ RPBOISABEBEIEFOA M>0QV MOBPBK@B LK QEB TB?
>K>IVQF@FSMSROP >0B QEB JLPQ @LJILK QEFOA M>0QV @>QBDLOV TFQE  LC PFQBP FK@IRAI
IB>PQ LKB >K>IVQF@P OBNRBPQ "#-P>Q >AP>Q SBIKMBB RQFIF@-BBHEEA)OFMB

>KA &LLDIB ,>MP 2#*>Q CLIILT RM >P > @ILPB PB@LKA QEFOA >KA CLROQE CLO >MMB>OFKD L
JLPQ TB? MOLMBOQFBP 3EB MLMRI>OFQV LC QEBPB @>QBDLOFBP CLOJP QEB CLRKA>QFLK LC
M>QQBOKP FABKQFCBA 1>QBO FK QEB @E>MQBO

Providers

OBI>QES/ PJ>Il PBQ LCSFABOP ALIJFK>QB QEB QEFOA M>0QV I>KAP@>MB QEB QLM  ALJ>FKP
>@@LRKQ CLO LC KBQTLOH OBNRBPQP >@OLPBQERPBPBRLLDIB %>@B?LLH >KA

8LRAR?B J>HB QEB EB>AIFKBP EBOB TFQE CRIl MBO@BKQ>DB MLFKQP LC PE>OB B>@E ?RQ PJ>II
IFB 6FU >KA 2ELMFCV @LJJ>KA > PR?PQ>KQF>I MLOQFLK LC QEFOA M>0OQV MLMRI>OFQV >P TBII

6EFIB JR@E @LRIA ?B P>FA >3BRY BKAFSFARSF¥IBO]P MLMRI>OFQV >KA MBOCLOJ>K@B FIM>@C
QEFP JLOB LMFKFLK>QBA >K>IVPFP FEBB@FPB {8 QEB OB>ABO >KA LQEBO MROMLPB ?RFIQ Q
PR@E SEFOA M>0QV TB?

>JJFI J>2H7HIOM;8 JE:70
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Rank Third party domain Percent of requests
fonts.gstatic.com
www.facebook.com
www.google-analytics.com
www.google.com
fonts.googleapis.com
www.youtube.com
connect.facebook.net
googleads.g.doubleclick.net
cdn.shopify.com
maps.googleapis.com

%FDROB 3LM JLPQ MLMRI>O QEFOA M>0QV ALJ>FKP
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. Percent of
Rank Third party URL
requests

https://www.google-analytics.com/analytics.js
https://connect.facebook.net/en_US/fbevents.js

https://connect.facebook.net/signals/plugins/
inferredEvents.js?v=2.8.51

https://staticxx.facebook.com/connect/
xd_arbiter.php?version=44

https://fonts.gstatic.com/s/opensans/v16/
mem8YaGs126MiZpBA-UFVZ0b.woff2

https://www.googletagservices.com/activeviewl/js/
current/osd.js?cb=%2Fr20100101

https://fonts.gstatic.com/s/roboto/v18/
KFOmMCngEu92FriMu4mxK.woff2

https://googleads.g.doubleclick.net/pagead/id

https://fonts.gstatic.com/s/roboto/v19/
KFOmMCngEu92Fr1Mu4mxK.woff2

https://www.googleadservices.com/pagead/
conversion_async.js

%FDROB 3LM JLPQ MLMRI>O QEFOA M>0QV OBNRBPQP

Resource types

3EB OBPLRO@B QVMBI?DELE QEFOA M>0QV @LKQBKQ >IPL IBKAP FKPFDEQ FKQL ELT QEFOA M:
@LAB FP RPBA >@OLPP QEB TB? 6EFIB cOPQ M>0OQV OBNRBPQP >0OB FJ>DBP P@OFMQ 2
SKALKIV '3+ QEFOA M>0QV OBNBBRQBBPEBSFIV QLT>0A P@OFMQ >KA '3,+ >Q

P@OFMQ FJ>DBP '3+ >KALKIV "22 6EFIB QEFP PRDDBPQP QE>Q QEFOA M>0OQV @LAB FP
IBPP COBNRBKQIV RPBA QL >FA QEB ABPFDK >KA FKPQB>A RPBA JLOB COBNRBK®IV QL C>@FIFC
FKQB@QFLKP QE>K cOPQ M>0QV @ARABK CABEPLRO@B QYMBBQV PQ>QRP QBIIP > JLOB
KR>K@BA PQEEMB "22 >KA FJ>DBP >0B ALJFK>KQIV cOPQ M>0QV >Q >KA GBPMB@QFS
CLKQP >0B I>ODBIBAPBTEFOA M>OFAEDP TFQE LKIV  ?BFKDERBTGELI cOPQ M>0QV

PLRO@BP 3EFP @LK@BMQ LC RP>DRMH@PROKCIEDB ABMQE I>QBO FK QEFP @E>MQBO
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Percent of requests by category and content type
Web Almanac 2019: Third Parties

ad B image
other script
social html
cdn other
P
=3 hosting font
Q .
‘é analytics oes
,g utility ot
Q video
° video
= tag-manager
= . xml
marketing
customer-success | | B audio
content
0.00% 5.00% 10.00% 15.00%

Percent of requests

1?7=KH  +;H;DJ E< J>FAHJO,EK;1JI 80 97J;=EHO 7D: 9EDJ;DJ JOF;

2BSBGI LQEBO >JRPFKD C>@QLFAP GRIM LRQ CORI@HERRDEMBY- 3>DB OBNRBPQP QL
>K>IVQF@P ALJ>FKIBBRM  LC >l KBQTLOH OBNRBPQP PFU QFIESFABI:GBNRBPQP >OB
QL PL@F>I KBQTLEHRABB?LLH >RAGQBO QE>K ABAF@>QBASRRIAAGRR?B >KA

5FJBL MOBPRJ>?IV ?B@>RPB QEB ABRRRE)EI?BA @LKPFPQP LC '3,+ >KASHBOB

QERJ?K>FI ?2RQ KLQ >K >REKDISFABIKA QEBOB >0B PQFII JLOB OBNRBPQP CLO cOPQ M>0Q
QE>K >Il P@OFMQP @LJ?FKBA

Request count

LC >Il OBNRBPQP >0OB QEFOAMI>OPQ M>0QV @>K PQFII K>OOLTIV ELIA LK QL QEB @OL
LC @LIMOFPFKD QEB J>GLOFQV LC QEB TB? OBBK REGBE RIKS RKABO E>IC LC >Il QEB
OBNRBPQP >0B QEFOB®I>FQMNPBQ LC M>DBP AL KLQ FKEIRAB OEB JLPQ B@EFSA
M>0QV RPBOP JRPQ ?B ALFKD NRFQB > ?FQ JLOB QE>K QEBFO C>FO PE>OB (KABBA >Q QE
QE MBO@BKQFIBP TB PBB KB>OIV >l LC QEB M>DB ?BFKD @LIJMOFPBA LC QEFOA M>0QV ¢
CLO PLJB PFQBBEBSOBIVFKD LK AFPQOF?RQBA EB3@BLOJFEIBAU >KA 2NR>0B2M>@B
QEB OLLQ AL@RJBKQ JFDEQ ?B QEB PLIB cOPQ M>0QV OBNRBPQ

3EB KRJ?BO LC OBNRBPQP FPBRGE DEFOA M>GENBADLPL S>OFBP @tNPRABO

@>QBDLEEFIB >K>IVQF@P >0B QEB JLPQ TFABPMOB>A QEFOA M>0QV @>QBDL®V >@OLPP
>@@LRKQ CLO LKIV LC >l QEFOA M>0QV KBQTLOH OBNRBPQP AP LK QEB LQEBO E>KA
KB>OIV CBTBO PFQB@ ¥>BRM LC >Il QEFOA M>0QV KBQTLOH OBNRBPQP 3EBFO LRQPF
OBPLRO@B FIM>@Q @LIM>0BA QL QEBFO MLMRI>OFQV TFIl ?B > QEBIBDE-@EBFKRB QL
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OBJ>FKFKD A>Q>

Byte weight

6EFIB LC OBNRBPQP >0OB QEFOAQEBEQWE>OB LC QEB TB? FK §BBPFFEINRFQB > ?FQ

ILTBO >Q LKIV ~ 3EB P>JB DLBP CLO QEBRAE>N JRIQFMIB OBPLRO@B QVMBP 3EFOA M>0QV
CLKQP JBRM LC>Il CLKQP ?RQUEBLKIV LC CLKQQ@BP LC'3,+ OBNRBPQP ?RQ

LKIV LC'3,+? VQBP LC SFABL OBNRBPQP ?RQ LKIV LC\BBBBL I QEFP PBBJP QL
PRDDBPQ QEFOA M:$FaBOR:0B OBPMLKPF?IB PQBTBBINFOERF® OBPMLKPB PFWEBP ILT

CLO QEB JLPQ M>0Q QE>Q FP FK C>@ QLBHBLE >PBFEBQFW)P

#BPMFQB PBOSFKD LC P@OFMQP QEFOA M>OQFBP @LJMWQIETB JBLEFKDTRBE0 P@OFMQP
>0B I>0DBO SB@DB QE>K cOPQ M>0QV P@OFMQP 3EFP FP >K B>OIV T>OKFKD PFDK CLO QEBFO
FIM>@Q QL @LJIB FK QBERB PB@QFLKP

Resource bytes per third-party category

Web Almanac 2019: Third Parties

ad B image
analytics script
cdn font
content video
customer-success css
§ first-party html
3 hosting
é marketing
& other
social
tag-manager
utility
video
0.00% 25.00% 50.00% 75.00% 100.00%

Percent of bytes

1?=KH ?1IH?8KJI?EDI;E=K®; 80J;1 F;H J>FTHJIO 97J;,=EHO

P CLO PMB@Fc@ QEFOA BBAEDPVQEB P>JB GRDDBOK>RQP QLMMFKD QEB OBNRBPQ @LRKQ
IB>ABO?L>0AP B-GEBFO >MME®B FKGB TBFDEQ >P TBII 3EB LKIV CBT KLGBIEKDP

>0B QEB I>0DB JBAFS\EBSHEABOP PR@ERIRSB 2ELMFEKA IFQQBO TEF@E @IFJ? QL QEB
QLM LC QEEYB FIM>@Q @E>0QP
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Script execution

LC P@OFM@BRRQFLK QFJB FP COLJ QEFOA M>0QV P@OFMQP >KA QEB QLM ALJ>FKP >
>@@LRKQ CLO LC >/l PE@E®RQMK QFJB LK QEB TB? 3EFP RKABOP@LOBP GRPQ ELT I>0L
FIM>@Q > PBIB@Q CBT BKQFQEBR ROBEBAMBOCLOJ>K@B 3EFP QIMIE@ERPIBROB FK
ABMQE FK QEBBO@RPPFLIBDOLOJ>KBB@QFLK

3EB @>QBDLOV DBKR >JLKD P@ORB@BQFLK [>ODBIV CLIILT QE>Q LC OBPLRO@B @LRKQF

QLL >ABOQFPFKD ILLJP I>0DBPQ A P@OFMQP @LIMOFPB  LC QEBI@ROFQ\DF@OROE B
ELPQFKD >KA PL@BSFABOP FK > AFPQ>KQ QFB CLO PB@LKA >Q

6EFIB JR@E @LRIA ?B P>FA >8BRY BKAFSFARSRABO]P MLMRI>OFQV >KA MBOCLOJ>K@B FJI
QEFP JLOB LMFKFLK>QBA >K>IVPFP FRBB@FFB $K.8 QEB OB>ABO >KA LQEBO MROMLPB ?RI
PR@E >P QEBM®®IV JBKQFLREROA M>0QV TB?

Usage patterns

6E V AL PFQB LTKBOP RPB QEFOA M>0QV @LAB ‘LT AFA QEFOA M>0QV @LKQBKQ DOLT QL
>I KBQTLOH OBNRBPQP 6E>Q >OB >Il QEBPB OBNRBPQP ALFKD KPTBOP QL QEBPB NRBPC
QEOBB MOFJ>0V RP>DB M>QQBOKP LC QEFOA M>0QV PEPBRUGHIP OB>@EE CLO QEFOA
M>0OQFBP QL BBBBEBA @LKPRJIB A>Q> COLJ QEBFO RPBOP JLKBQSMEIFEEMEPFORS
PFIMIFCV TBSBRMJIBKQ

Generate and consume data

K>IVQF@P FP QEB JLPQ MLMRI>0O QEFOA M>0QV @>QBDLOV CLRKBQ BROLRRFQHB/TB? >KA
RPBO SFPF?IB "LKPFABORIBAE FKCLOJ>QFLK ¥GKIQREB IFCBQFJB LC > TB? SHPFQ QEBOB
RPBO @LUQBAB-@B ?OLTRBLKKB@QFLK NREOFLK M>DBRBQBIXP PBPPFLK IBKDQE
OBQROK SFPFQLO PQ>QRP >KA JLOB-QBRK® IDENBIRIRIMAFCc@RIQ @RJ?BOPLIB >KA
BUMBKAEQL J>FKQ>FK QLLIP QE>Q T>OBELRPB KLOJ>IFWB >KA >K>IVWB QFJB PBOFBP A>(
J>DKFQRAB 6EFIB KLQEFKD @>QBDLOF@>1IV KB@BPPFQ>QBP QE>Q >K>IVQF@P C>Il FKQL
M>0QV MEABOP QEB TFABPMOBEABERP LC RKABOPQ>KREKRPBOP ABBM @IRQNE.C

QEB MOL?IBJ PM>@B >KA FK@OB>PFKD BJME>PFP LK J>K>DFKD A>Q> OBPMB@QCRIIV >KA
K>QR@OV PROC>@BP >K>IVQF@P >P > MLMRI>0 QEFOA M>0QV RP>DB M>QQBOK

3EBOP >IPL > dFM PFAB QL RPBO A>Q> QELRDE @LKPRIMQFLK 6EFIB >K>I\QFEIP FP >?LR(
A>Q> COLIRO PARBFPFQLOP LQEBO QEFOA M>0QV OBPLRO@BP CL@RP LK GR&PRIFKD A
SFPFQLOP QE>Q FP HKLVK.QEBCIP 2L@FSFMBOP C>Il PNR>OBIV FKQL QEFP RP>DB M>QQBC

>JJFI I>24F7THIOM;8 JE:70
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PFQB LTKBRIJRPB %>@B?LLH OBPLRO@BFARE QEB-K&BBEKCLOJ>QFLK COLJ > SFPFQLO]P
%>@B?LLH MOLcIB FKQL QEBFO PFQB P ILKD >P PFQB LTKBOP >0B FKQBOBPQBA FK MBOPLK>IF
BUMBOFBK@B TFQE TFADBQP COLJ PL@F>| KSEIFDOKID OKR BL@F>| KBQTLOHP LC QEBFO
SFPFQLOP QL FK@OB>PB QEBFO OB>@F INMOBRKQBDBI>FK QEB ALJ>FK LC QEFOA M>0QV
BKQFQFBP CLO QEB CLOBPBB>?IB CRQROB

Monetize web traffic

3EB LMBK JLABI LC QEB TB? ALBP KLZPFBBREB cK>K@F>| FKQBOBPQP LC @LKQBKQ @OB>QLO}
QEBFO IFHFKD >KARB®B LTKBOP OBPLOQ QL JLKBQFWFKD QEBBO @FREHDT FEXE SRS

?RFIAFKD AFOB@Q OBI>QFLKPEBUIDAFREP-ASA KBDLQF>QFKD M@ EHKD@BIGOFS

AFCC@RIQ >KA QFJB @LKPRJIFKD MOL@BPP QEFP @LK@BOX BEFSIDBNOESKAEEP?
MBOCLOJFKD Q>0ODBBBEBREKD >KA OB>I QFJB ?FAAFKD 6FABPMOBRAIREDHNMFSFLK

QEB MLMRI>OFQV LC >A ?IL@HFKD QE@ERDRDLOV >@QFLK FK J>GLO BUPPREEHP

$ROLMB MLPB QEB I>0DBPQ QEOB>Q QL QEB @LKQFKRBA REBARDOEHUANMKBQIAQIELK

6EFIB FQJP RRIFHQE>Q PFQB LTKBOP PRAABIQEBIIDEFK BERFPFKD AB>IP LO ?RFIB ?BPMLH

>A KBQTLOHP >IQBEKHBERFW>QFLK JLABMYF-IIP >KABVBOFIBKQR I6+S5PI>PF@
QOQBKQFLKBK E>SB > OB> @E>K@B LC PE>HFKD RM QEB QEFOA M>0QV >A I>KAP@>MB LC QEB

Simplify development

2L SB >Il QEFOA M>0QV OBPLRO@BP >OB RPBA QL PFIBIIECIBRDEVBOABK @BK$S

MOSFLRP RP>DB M>QQBOKP @LRIA >0ODR>?IV C>Il FKQL QEFP M>QQBOK >P TBIl 6EBQEBO >K>IV!
?BESSFL@LIIRKF@>QFKD TFBEORBBOP LO MBOPLK>IFWFKIMBEERREB B)EFOA M>0QV
OBPLRO@BP >0B RPB/BQDEEHVI>OBIABIIBKQ B>PFBO

'LPQFKD MSRABOP >OB QEB LGQESBEEIMIB LC QEFP M>QQBOK 2LJB LC SFEERIEEIOL
BK>?IB >YLKB LK $>0QE QL ?B@LJB > PFQB LTKBO TFQE KIUQBOGRPBKBE BEBAOV
MOSFAB ELPQFKD LC >PPBQP QLLIP QL ?RFIA PFQBPUWMBEERQ@R.AKLOMR J>FK
OBDFBQBLK PBOSF@BP

3EB OBJ>FKABO LC QEFOA MSEXBOMGOLPL QBKA QL C>Il FKQL QEFP RP>DB M>QQBOK 6EBQEBO F
ELPQFKD LC > RQFIRQWRRIOE >P GORBOV CLU RBLBE BKARBMBOP @>@EBA LK

"ILRAd>OP BADB PBO® LO > S>PQIRPOC @LJILK CLKQFBRBTEL] > MLMRI>O &LLDIB "#-

QEFOA M>0QV @LKQBKQ FP ¥KUQBEBRHE PFQB LTKBO LKB CBTBO QEFKD QL TLOOV >?LRQ >KA
J>V?B GRPQUPB J>HB QEB GL? LC BBIFED > DOBMBBFBK@B > IFQQIB ?FQ B>PFBO

>JJFI 87179713, DI?EDIERH=
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Repercussions

Performance

3EBMBOCLOJ>K@HE>@Q LC QEFOA M>0QV @LKQBKQ FP KBFQEBO @>QBDLOF@>IIV DLLA K
DLLA >KA ?>A >@QLOP >@OLPP QEB PMB@QORJ >KA AFCCBOBIBE0 (BRI (/MBP E>
FKdRBK@B

3EB DLLA PE>OBA QEFOA M>0QV CLKQ >KA PQVIBPEBBSROPF QEIFSHIBI LR
BCc@FBKQIV QE>K QEBFO cOPQ M>0QV @LRKQBOM>OQP

4QFIFQFBP "#-P >KA "LKQBKQ @>QBDLOFBP >0OB QEB ?OFDEQBPQ PMLQP LK QEB QEFOA N
I>KAP@>MB SEECBO LMQFJBUBAISP LC QEB P>JB PLOQ LC @LKQBKQ QE>Q TLRIA LQEBO
PBQEA COLJ cOPQ M>0QV PLRO@BR KRQPDIBWAIBHFQ FBOSIFIJFWBA CLKQP QE>Q >OB
PJ>IIBO LKSBODB QE>K cOPQ M>0QV CLKQP "“ILRAd>OBP# FBUSBABSPFLK LC LMBK
PLRO@B HHEBP QE>Q JFDEQ ?B >@ @FABKEKFIBIBKQ JLABPPLIB PFQB LTKBOP
&LLDIB ,>MP 2#* BCc@FBKQIV BBE@®LIMIB>MP QE>Q JFDEQ LQEBOTFPBIVEPEFNB/IBA >P
I>ODB FJ>DBP

3EB ?>A >BOV PJ>Il PBQ LC BKQFQFBP OBROBPEXIBXFERKIS PO FMEGHRQFLK QFJB
@>0O0VFKD LRQ K>OOLT PBQ LC CRK@QFLK>IFQV LK M>DBP

AP PL@F>l ELPQFKD >KA @BOQ>FK :SEABQP@BMOBPBKQ QEB I>OBPIMSEI QRS

TB? MBOCLOJ>K@B 6EFIB ELPQEREBMBIABIFS J>GLOFQV LP ®ERBBKQ >KA TFII

RKABOPQ>KA>?1SBE>>0DBO MBOCLOJ>K@B FIM>@Q QE>K LQEBO QEFOA M¥OIPY. @>QBDL

PBCES>IJLPQ BKQFOBIV PQ>QF@ PFQBP GBMNQRBREREGOFMQ FK JLPQ @>PBP QE>Q PELRI/

KLQ GRPQFCVIREB SC P@OKB@BQFLK QFJB 3EB LQEBO @>QBDLOFBP EROQFKD MBOCLO:.

QELRDE 55 BBK IBPP LC X@HRPB 3€8Il BOV K>00LT OLIBP LK B>@E M>DEVEED LK >KA

VBQ NRF@HIB (389 > J>GLOFQV LC OBPLEDERBRII% QEB %>@B?LLE "MREQLK >KA

>PPL@F>QBA PL@F>| TFADRQBERBAFK>OFIV IFQQIB P@OBBK OB>| BPQ>@®FKK OB > CO

JLPQ TB? BMBOFBK@BP BEMEB JBAF>K FIM>@Q LK M>DBP TFQE PL@F>| QEFOA M>OQFBP
LC QEBFO QLQ:$$2@OFMEERQFLK QFJB 3EB PFQR>QFLK FP PFJFI>0 S@HAKEVQF@P Q

IF?80FBP AL KLQ AFOB@QIV @LKQOF?RQBARPEGMBORIBIGE BRAJEB QE

MBO@BKQFIB FIM>@Q LK M>DBP TFQE >K>IVQF@P QEFOA M>0QFSF2POFMEERBFOQLQ>|

QFJB

3EB PFE® IFKFKD LC PR@E > PJ>Il KRI?BO LC BKERQFEFRGEK GODBQ-PEFOB FP QE>Q >
SBOV IFJFQBA >KA @LE@BXBOCLOQ GB-KIEBKLOJLRP FIM>@Q LK QEB TB? >P > TELIB
/ BOCLOJ>K@B FSRIBKQP >Q GRPQ QEB QLM CBT B FB® @K FBIOLC 7BBB?
OBNRBPQP
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Privacy

3EB >?RKA>K@B LC >K>IVQS@BUIPEKA QLIS ERPLK @BIKIFOK LC P@ FEIR@LRRBP

QTL MOFJ>0OV MOFS>@V @LK@BOKP CLO PFQB SFPFQLOP QEB I>ODBPQ RPB @>PB LC QEFOA |
LTKBOP QL>@3 QEBFO RPBOP >KA > E>KACRI LC @LJBIFKEBRP DE@BKEK > 1>0DB PT>QE LC

TB? QECc@

3EB FKQBOBPQ LC PFQB LTKBOP FK RKABOPQ>KAFKD >KA SEHOWRHQ @BBIE@BERP LK FQP

LTK ?RQ QEB TFABPMOB>A >K/BNBIBEFRA QEB P@BKBP K>QROB LC TB2>FREBNGF@R O
@LK@BOKP >KA RPBOP @LJM>KFBR BRR BB Q>BK KLQF@B FK OBBBRJRQE MOFS>@V
OBDRI>QFLK PR@H#1>P FK $ROLMB >KA'JEB FK "SIFCLOKF> $KPROFKISBIEMBAB

E>KAIB RPBO A>Q> OBPMIPB2(YQEB RPBO OBPME@SUR{EBM>0BKQ TFQE TE>Q A>Q> FP
@LIB@QBABYRHBBMFKD >K>IVQF@P QEB JLPQ MLMRI>O QEFOA M>0QV @>QBDLOV >KA J>FKQ>
PVJ?FLQF@ K>QROB LC >K>IVWFKBMREBQL2EBEFERQROB RPBO S>IRB

3EB QLM EBY @LK@BKIFOK LC P@UBF®RE LK FP DOB>Q CLO QEB MLQBKQF>I FIM>@Q LC
MBOCLOJ>K@B FSBMBKQP ?RQ IBERBQFKD CLO QEB MOR@EDFLKP  LTBB@OFMQ

BLB@RQFLK QFJB >@OLPP QEB TB? FP GRPQ COLJ P@OFMQR EK ADIE-ERPAT@BAL? H

3E>QIP BV I>0DB MBO@BKQ>DB LC "/4 QFJB QE>Q FN GRRQOTIBBKQFQFBP (Q]P @OFQF@>! Q|
BKPROB QE>Q QEB P>JB MOFS>@V MOLQB@QFLKP EBRABDPRE VORGFBMEK QEBPB LQEBO

>A PL@F>l >KS8BABMBO RQFIFQV @>QBDLOFBP >P TBII

Security

6EFIB QEB QLMF@ LC PB@RBE6K FEOBIEK ABMQE PR @RBEEAMQBEB PB@ROFQV
FIMIF@>QFLKP LC FKQOUAR@RKDABMBKABK @ERO PEQB DL E>KA FK E>KA TFQE MOFS>@V
@LK@BOKP IILTFKD QEFOA M+B@FEFEQICHFOIS>2@O0FMQ BEIB@GESBP QEBJ TFQE
@LIMIBQB @LK@BO LRO M>DB 6EBK > P@OFMQ @>K @LKQOLI 'window >K&® @>K AL
BSBOVQEFKBISEC @LAB E>P KL PB@ROFQV @LK@BOKP FQ @>K FKQOLAR@B > PFKDIB MLFKQ |
TEF@E E>P ?BBK OB@LDKFWBA >P > MLQBKQF>| MOL?IBJ CLO PLJB QFJB KLT

2BIC ELPQFKD QEFOA M>0QV-@ARBBRBP PLIB LC QEB @LK@BOKP JBKQFLKBA EBOB >KA LQEB
AAFQFLK>IIV TFQE ?0LTPBOP FK@®MB3QFRBLKFKD '33/ @>@EBPBKBCQP LC IL>AFKD

AFOB@QIV COLJ QEB QEFOA M>0QV >0OB FK@OB>P FBOEA MREFEFR_KP#ZBOQBO T>

@LKPRJIB QEFOA M>0QV @LKQBKRRE @3PBBKEFC FQ BPHIB>PROFKD FQP FIM>@Q JLOB
AFCCc@RIQ

>JJFI ;D M?A?F;:?7 EH= M?A? 7B J76-83;9J?ED6-,=KB7J?ED
>JJFI ;D M?A?F;:?7 EH= M?A? 7B?<EHD?76 EDIFIDBE&IH?L
>JJFI MMMJ;L;IEK:;HI 9EC 8BE= <H EDJD:IFE<
>JJFI 9IIM?P7ZH®EC I;B<>EIJO EKH 1373?29 7I1;J1

>JJFI 9>EC;1J7JKI 9EC <;7IKH
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https://en.wikipedia.org/wiki/California_Consumer_Privacy_Act
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Conclusion

3EFOA M>0QV @LKQEBQYFEBOB 3EFP FP E>OAIV PROMOFPFKD QEB BKQFOB ?>PFP LC QE
>IILT FKQBO@LKKB@QBAKBPP >KA IFKHFKD (K QESB @ERKERADEFEA M>0QV @LKQBKQ FI
QBOJP LC >PPBQP ELPOBBCLI QEB J>FK ALJ>FK (C TB E>A FK@IRABA PBIC ELPQBA QEFOA
@LKQBIBD @LJILK LMBK PLRO@®IFBB ELPQBA LK QEB J>FK ALJ>FK QEFOA M>0QV RP>DI
TLRIA ESB ?BBK 88K [>0DBO

6EFIBOBRPB FK @LIMRQBO QB@ERPIDBRBR > ?BPQMEDF@B QEFOA M>0QFBP LK QEB TB*
FKQOLAR@B ABMBKABK @ FSPQBLRFEABB FIM>@Q LK QEB MBOCLOJ>K@BKNOFS>@V
PB@ROFQV LC > M>DB 2BIC ELPQFKD >IS&EBEDBBIRIAMIFLK @>K DL\ QIKIFDFD>QB

QEBPB BCCB@QP

1BD>OAIBPP LC QEB FIMLOQ>KQ NRBPQFLK LC ELT QEFOA M>0QV @LKQBKQ FP >AABA QL
@LK@IRPFLK FP QEB P>JB QEFOA M>0OQFBREB>KFREBIB?

Author

/ >QOF@H 'RI@B

X M>QOF@HERI@BM>QOF@HER@®EQQM>QOF@HERI@B @LJ

/ >QOF@H 'RI@B RP'E0BIB BKDFKBBOQRKABOIAFPEKQROBRALOB QB>J
JBJ?BO LG-FDEQELRPEKA+FDEQELRPB "@L LOD>KFWBO SIQER
JBBQRM >KA >RQELO I@EBER M>0QV TEOLGB@Q

>JJFI ;D M?A?F;:?7 EH= M?A? EKBH

>JJFI ;H?L,DIKH

>JJFI =?J>K8 9EC "EE=B; EB; B?=>J>EKI;
>JJFI =?J>K8 9EC "EE=B; BRB; B?=>J>EKI; 9?
>JJFI MMMC;;.JKF 9EC 7BB71%.

>JJFI =?J>K8 9EC F7JH?9A>KBI-3HIB M;8
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https://en.wikipedia.org/wiki/Code_reuse
https://x.com/patrickhulce
https://github.com/patrickhulce
http://patrickhulce.com/
https://eris.ventures/
https://github.com/GoogleChrome/lighthouse
https://github.com/GoogleChrome/lighthouse-ci
https://www.meetup.com/DallasJS/
https://github.com/patrickhulce/third-party-web
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Written by Zach Leatherman

-L?;M;: 80 %E>D7=K; 7D: OC;D 'EKA?B
D7BOP;: 80% (EDI;HH7D: -?9A 1?I9EC?
:?J;: 80 7THHOEBB7H

Introduction

6 B? CLKQP BK>?IB ?B>RQFCRI >KA CRK@GMEIQYERDB? 4PFKD TB? CLKQP KLQ LKIV
BJMLTBOP ABPFDK ?RQ FQABBIGP > PR?PBQ LC ABPFDK >P FQ >IILTP B>PFBO >@@BPP Q
JFDEQ KLQBBM>0QF@RI>0IV PQOLKD ABPFDKSBEELD HTEEB DLLA @EB AL TB? CLKQP
@>K >IPL AL DOB>Q E>QRQIPYPBIBOCLOJ>K @BFSAERLQ IL>ABA MOLMBOIV

OB QBEB> KBQ MLAFQES QEB TB? #L QEESFAB JLOB ?BKBcQ QE>K E>0J OB QEB TB?
PQ>KA>0AP @LTM>QEP PRCc@HBRQBK®:RB TB? CLKQ IL>AFKD ?BEQF@BRBC>RIQ
KA FC KLQ TE>Q KBBAP QL @B{PEB# A>Q> ABRHBBH >Q TEBQEBO LO KLQ TB @>K
>KPTBO QELPB NRBPQFEKPMB@QFKD ELT TB? CLKQP >OB RPBA LK\QEB TB? QLA>

Where did you get those web fonts?

3EB cOPQ >KA JLPQ MOLJFKBKQ NRBPQFLK MBOCLOJ>K@B 3EBOB FP > TELIB @E>MQBO A
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MBOCLOJ>K@@B TB TFIl ABS IFQQIB FKQL CLKQ PMB@Fc@ MBOCLOJ>K@B FPPRBP EBOB

4PFKD ELPQBA TB? CLKQP BK>?IBP B>PB LC FIMIBJBKQ>QFLK >KA J>FKQBK>K@B ?RQ PBIC ELP(
LCCBOP QEB ?BPQ MBOCLOBX@E-@F8? CLKQRBZ>RIQ BBBQ BKPF?IB TEFIB QEB TB?

CLKQ FP IL>AFKD >IPL HKLTKIBREEBCIRPF?IBBQ LO %.(3 QEB MBOCLOJ>K@B LC TB?

CLKQP @>K ?B JLOB @OFQF@>| QE>K KLK ?IL @HBKDBPPBQP IFH

Are fonts being hosted on the same host or by a different host?

#FCCBOBKQF>QFKD PBIC ELPQFKD >D>FKPQ QEFOA M>0QV ELFIRKIFRPSRK @OB>PFKDIV OBIB
TLOIA TEBOB QEB MBOCLOJ>K@B D>M ?BQTBBK > P>JB ELPQ >KA AFCCBOBKQ ELPQ @LKKB@Q!
TFAB@>JB ELPQ OBNRBPSP @EB ERDB ?BKBcQ LC > ?BQOBO MLQBKQF>I CLO MOFLOFQFW>QFLK
LQEBO P>JB ELPQ OBNRBPQP FK QEB T>QBOC>I|

1B@LJIBKA>QFLKP QL JFQFD>QB QEB MBOCLOJ>K@B @LPQP LC IL>AFKD TB? CLKQP COLJ >KLQ
FK@IRAB RPFK preconnect dns-prefetch >KA preload OBPLRO@B EFRQEFDE

MOFLOFQV TB? CLKQP PELRIA ?B P>JB ELPQ OBNRBPQP QL JFKFJFWB QEB MBOCLOJ>K@B FIM>
CLKQP 3EFP FP BPMB@F>1IV FIMLOQ>KQ CLBOUSHPRPIBAMOLIFKBKQ @LKQBKQ LO ?LAV
@LML@@WRKD QEB J>GLOFQV LC > M>DB

Popular web font hosting strategies
Web Almanac 2019: Fonts
desktop [l mobile
100%

0,
8 75%
8 75%
o A
o
o
5
= 50%
[F]
Z 25%
o
T 25%
o
i -—
o
0%
third-party self-hosted

Hosting strategy

1?7=KH  +EFKB7H M;8 <EDJ >EIJ7D=PH

3EB C>@Q QE>Q QEOBB NR>OQBOP >0B ELPQBA FP MBOBK\R RN BREMOREIHO BEB

>JJFI 911 JH?9AI 9EC <EKJ <E?J <E<J
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QE>Q TB TFIl AFP@RPAP

&LLDIB PBB8 CLKQP RPFKD QEFOA M>0QV "22 cIBP ELPQBA LK

https://fonts.googleapis.com #BSBILMBOP >AA OBNRBPQP QL QEBPB PQVIBPEBBQP RPI
<link> Q>DP FK QEBFO J>OHRM 6EFIB QEBPB PQVIBPEBBQP >0OB OBKABEEMN RBIHFKD QEB
'LTB SBOQEB CLKQ cIBP >OB ELP@EAAKLQYEBO ALJ https://fonts.gstatic.com

3EB JLABI LC OBNRFOFKD QT:@GBMN@P QL QTL AFCCBOBKQ ALBF preconnect >

DOB>Q LMQFLK EBOB CLO QEB PB@LKA OBNRBPQ QESEDBA IRLQF?REBPZRLFP

ALTKIL>ABA

-LQB QE>Q TE preload TLRIA ?B > KF@B >AAFQFLK QL IL>A QEB CLKQ cIBP EFDEBO FK QEB
T>QBOC>Il OBJBJ?BO preconnect PBQP RM QEB @LKKB@QFLIQ BBMRBPK QEB cIB
@LKQBKpreload FP KLBY S>FI>?IB TFQE &LLDIRQP &LLDIBRGP DBKEBP RKFNRB

41+P CLO QEBFO CLKIEEBE >0B PR?GB@Q QL @E>KDB

>JJFI =2J>K8 9EC =EE=B; <EDJI ?IIK;|
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What are the most popular third-party hosts?

Host Desktop Mobile

CLKQP DPQ>QF@ @LJ
RPB QVMBHFQ KBQ

J>U@AK ?LLQPRI@AK @LJ

RPB CLKIBPLIB @LJ

PQ>QF @RIIEDB @LJ

CLKQP PELMF®/@LJ

@AK PELMELY

@AKGP @ILRAJ>0B @LJ

RPB QVMBHFQ @LJ

KBQAK> ?LLQRAQ@AK @LJ

C>PQ CLKQP KBQ

PQ>QF@ AEBRIBO

QEBJBP DLLDIBRPBO@LKQBKQ @LJ
PQ>QF@TSi QL

PQ@ RQAPQ@ @LJ

@AK GPABKESD

HFQ COBB IBRYIB @LJ

LMBK P@AK @L

>PPBQP PNR>OBPM>@B @LJ
CLKQP GFIPQ>QF@ @LJ

%FDROB 3LM CLKQ ELPQPNBO@BKQ LC OBNRBPQP

3EB ALJFK>K@B LC &LLDHEIR EBOB T>P PFJRIQ>KBLRPIV PROMOFPFKD >KA RKPROMOFPFKD >Q
P>JB QFJB (Q T>P RKPROMOFPFKIUMB@EYEN BEB PBOSF@B QL ?B QEB JLPQ MLMRI>O >KA
PROMOFPFKD FK QEB PEBBO ALIJFK>K@B LC FIIP GLUKRDENRBPQP FP >PQLRHARKD 3

T>P > AFPQ>KQ PFKDIB AFDFQ PB@LKA MI>@B FHOEEES HOGRBRQFKD SRIOHOB
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AFPQ>KQ QEFOA MI>@B

29%

1?7=KH  +;H3;DJ E< F7=;1 J>7J ?D9BK:; 7 "EEER I1JOB;I1>;;J B?DA ?D J>; :E9 <head>

6EFIB QEB EFDE RP>DB LC &LKDIB EBOBBB\SFIMOBBPFS FP >IPL KLQBVIQED LKIV
LC M>DBP FK@IRABA > &LLDKEX <link>  BIBJBKQ 3EFP @LRIA JB>K > CBT QEFKDP

*  BEBK M>DBP RPBP &LLDIBYR QERPE BEIC &LLDIBI%QP 3EB>0OB MERABA
TFQELRQ JLKBQ>0V @LPQ >BQBESMRA YEBB ?BFKD RPBA FK > MLMRI>0&82(68
BAFQLO 3EFP PBBBRIBOV IBW BMI>K>QFLK

* .0 >JLOB RKIBH# PQLOV FP QE>Q FQ @LRIA JB>K QE>Q > ILQ LC MBLMIB >0B RPFk
% KQP TF @import FKPQB>A <link>

° .OFCTBT>KQ QL DL LCC QEB ABBM BKA FKQBIRRNBEKRRIFLP FQ @LRIA JB>K QE>
J>KV MBLMIB >OB RPFKD &ILIKIP TFQE3K  Link: EB>ABEKPQB>A

0.4%

1?7=KH +H);DJ E< F7=;1 J>7J ?D9BK:; 7 "EEERIIJOB;I1>;;J B?DA 71 J>; VHIJ 9>7B: ?D J>;
:E9KC;DJ <head>

&LLDIB ¥KQP AL@RJIBKQ>QFLK BRER.RX <link> CLO QEB &LLDIB@P "22 QL ?B MI>@BA >P
QEB cOPQ @EFIA <head> LC > M>DB 3EFP FP > ?FD >PBQR@B QEFP FP KLQ @LJJLK >P LKIV
E>IC > MBO@BKQ LC >l M>DBP >?LRQ M>DBP QLLH QEFP >ASF@B

,LOB PL FC >M>DB FP preconnect LC dns-prefetch >P<link> BIBJBKQP QEBPB
TLRIA @LJB ?BCLOB QEB &LILBIGPA22 SKT>V 1B>A LK CLO JLOB >?LRQ QEBPB OBPLRO@B EF

Speeding up third-party hosting

P JBKQFLKBA >2B > PRMBO B>PV @t PMBBA RM TB? CLKQ OBNRBPQP QL > QEFOA M>0QV E
RPB QE preconnect OBPLRO@B EFKQ
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https://developer.mozilla.org/docs/Web/HTTP/Headers/Link
https://developer.mozilla.org/docs/Web/HTTP/Headers/Link
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1.7%

1?7=KH  +;H3;DJ E< CE87B; F7=;BEBD;9J?D= JE 7 M;8 <EDJ >EIJ

6 LT +BPP QE>K LC M>DBP >OB preconnect &FB8K QE>Q &LLDIK®P FP>Q QEFP
PELRIA ?B EFDEBCEBIBMBOP ER RPB &LLDIBRBEP RIpreconnect  &LLDIB ¥WKQP
MOLPBIVC preconnect JLOB

(K C>@QLRIOB RPFKD &LLDKEIR DL >EB>A >KA >AA QHRR <head> FC FQJ]P KLQ QEBOB
>|OB>AV

<link rel ="preconnect " href =" https://fonts.gstatic.com/ ">
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https://web.dev/uses-rel-preconnect
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Most popular typefaces

Rank Font family Desktop Mobile

MBK 2>KP

1L2LQL

LKQPBOM

2LRO@B 2>KP /OL

-LQL 2>KP )/

+>QL

->KRJ &LQEF@

-LQL 2>KP *1

1L?LQL "LKABKPBA

1>IBT>V

%KQ TBPLIB

1L2LQL 21>?

-LQL2>KP 3

| LMMFKP

47RKQR

PT>IA

,BOOFTB>QEBO

13 2>KP

/1> VC>FO #FRMI>

-LQL 25KP
%FDROB 3LM CLKQ C>JFIFBP >P > MBO@BKQ LC >IPQEK&RB@I>0

(Q FP RKPROMOFPFKD QE>Q QEB QLM BKQOFBP EBOB®BBEIALIS M@DREMEQP] IFPQ
LC CLKQP PLOQBAMRI>OFQV

>JJFI <EDJI =EE=B; 9HEHJ FEFKB7H?JO
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https://fonts.google.com/?sort=popularity
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What font formats are being used?

6.%% FP MOBQQV TBIl PRMMLEBQES? ?0LTPBOP QL& DIB UKQP PERFSE.%% >
CLOJ>Q QE>Q LCCBOSBAI@OIMOBPPBOLFQP MOBAB@BPPLOBREE T>P FQPBIC >I0B>AV
>K FIM@BJBKQ EBO LQEBUIFBPQFKD CLKQ CLOJ>QP

Popular web font MIME types

Web Almanac 2019: Fonts
desktop [} mobile
100%
75%

50%

25%

Percent of web font requests

0% -

. A R N \8 \ .
o & \ﬂokﬂ . Q Q\ﬁ\(\ e & & S ° ST §°
o® O o A\

MIME type

12=KH  +EFKB7H?JO E< M;8 <EDJ ($( JOF;!

%LJ JV MBOPMBEBY@KRSODRJIBKQ @LRIA ?B J>AB QL DL 6.%% LKIV CLO TB? CLKQP >CQBO PBBFK
QEB OBPRIQP EBOB ( TLKABO TEBOB QEB ALR?IB AFDFQ 6.%% RP>DBBOEIMAR-KD COLJ /
ABSBILMBOP PQFII PBOSFKD TB? CLKQP QL (KQBOKBQ $UMILOBO

3EFOA MI>octet-stream  >KAplain > IFQQIB CROQEBO ALTK TLRIA PBBJ QL PRDDBPQ QE>Q >
ILQ LC TB? PBO® >0B @LKcDROBA FIMBEHBEKD >K FK@LOOB@Q ,(,$ QVMB TFQE TB? CLKQ cIB
OBNRBPQP

+BQJP AFD > ?FQ ABBMBO >KA IL format()  35>IRBP RPBA FKsrc:  MOLMBOQ @font-
face AB@I>QFLKP

>JJFI 97D?KI; 9EC <;7J ME<<
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https://caniuse.com/#feat=woff2
https://almanac.httparchive.org/static/images/2019/fonts/fig7.png
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Popular web font formats
Web Almanac 2019: Fonts
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Percent of @font-face declarations
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Format

1?7=KH  +EFKB7H?JO E< <EDJ <t @font-face  :;9B7HJ?EDI

(T>P ELMFKD QLPBBCLKQR.K QEB AB@IFKBVREB?RDDV >KA FIMIBJBKQ>QE8. RBHEK:
OBJLSBA COLISBOV ?0OLTPB@EBMQ 2>C>0F 3FJB QL AOLMIQEBPB V]

3EB 258 A>Q> MLFKQ EBOB >IBPJBITLKABO TE>Q ,(,$ QVMB-WOB PBOSFKD QEBPB 25
CLKQP TFQE (@IBE image/svg+xml  >KVTEBOB FK %FDROB VTH/ ALQ TLOOV >?LRQ
cUFKD QE>Q GRPQ DBQ OFA LC QEBJ

>JJFI 97D?KI; 9EC <;7J IL= <EDJI
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WOFF2-only

Rank  Format combinations Desktop Mobile

TLCC

PSD QORBQVMB TLCC

PSD QORBQVMBTLIGIC

BLQ PSD QORBQVMB TLCC
TLCCTLCC

BLQ PSD QORBQVMBLUOCC
QORBQVMB TLCC

TLCC

QORBQVMB

QORBQVMB TLAT
LMBKQVMB TILCC

PSD

BLQ QORBQVMB TLCC
LMBKQVMB TLCC

LMBKQVMB

BLQ

LMBKQVMB PSD QORBQVMB TLCC
LMBKQVMB QORBQVMELTCCC
BLQ QORBQVMB TLGIT

PSD TLCC

%FDROB 3LM CLKQ CLOJ>Q @LJ?FK>QFLKP

3EFP A>Q>PBQ PBBJP QL PRDDBPQ QE>Q QEB J>GLOFQV LC MBLMIB >OB >IOB>AV RPFKD 6.%% |
QEBI @font-face  ?IL@HP 'RQ QEFP FP JFPIB>AFKD LC @LROPB MBO LRO B>OIFBO AFP@RPPFLE
ALIFK>K@B LC &LLOIE@P FK QEB A>Q> PBQ &K@RB\WBP PLIB PKFCcKD JBQELAMBGL PBOS
PQOB>JIFKBA "22 cIB >KA LKIV FK@IRABP QEB JLIformat() < 4KPROMOFPFKEI%
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ALJFK>QBP QEB OBPRIQP EBOB CLO QE>Q OB>PLK >P ?0LTPBO PRMMLOQ CLO 6.%% E>P ~
?0L>A CLO PLJB QFJB KLT

(IMLOQ>KQDEFP M>0QF@RI>0 A}QOBLBPRRMMLOQ+@@EDDI QEB @>PB QL DL
6.%% LKIVV BQ ?RQ FQ OBJ>FKP > QBIMQFKD FAB>

Fighting against invisible text

3EB KRJ?BO LKB QLLI TESE®QL cDEQ QEB ABC>RIQ TB? CLKQ IL-SHKDL?EF=RF?IB TEFIB
IL>AFKD_ >IPL HKLTK >P %.(: font-display AAFKI font-display: swap QL VRO
@font-face  ?IL@H FP >K B>PYQE QBII QEB ?0LTPBO QL PELT CBIQPFEHBIBEB TB? CLKQ
FP IL>AFKD

IOLTPBO PRMMLE®DOB>Q QLL (KQBOKBQ $UMILOBO >KA MOB "EOLJF RSESRAREIMLRQ
?RQ QEEIPL OBKABO C>11?7%@K BBC>RIQ TEBK > TB? CLKQ IL>AP RL>#L{BA EBOBLO
LRO "EOLJB QBPQP ELT @LJJLE font-display RPBA

26%

1?7=KH +;H9;DJ E< CE87?B; F7=;| J>7J KJ?E font-display 1JOB;

(>PPRJB QEFP TFIl 7B @ OBBMBKDFVE. BPMB@F>IIV KELEBMKQP FP >AZ font-
display QL >Il KBT @LAB PKFNOLBBA COLJ QEBFO PFQB

(C VR]OB RPFKD &LLDKEY® RMA>QRYPKFMMBQER[OB/KLQ RPFKD &LLBIBP4RI font-
display 1B>A JLOB >?LKk font-display LK, #-

+BQJP BB > ILLH >Q TE font-display S>IRBP >OB MLMRI>O

>JJFI 97D?KI; 9EC <;7J C:D 91167J HKB;16<EDJ <79;6<EDJ :?IFB70
>JJFI ;L ;BEFKCEP?BB7 EH=:E® 2.  <EDJ <79; <EDJ :?IFB70
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Usage of the font-display style
Web Almanac 2019: Fonts

desktop [l mobile
3.0% 2.6%

20% 1.5%

1.0% 0.7%
0.4%

Percent of pages

0.0%

o N N 2
Wo° & 3o 3 20 K
> A\ ,\,é\\b ot N

font-display value
1?=KH 0I7=; E< font-display L7BK;l

P >K B>PV T¥ QL PELT C>lI?>@QMQEFIB > TB? CLKQ FP IL font-display: swap

OBFDKP PRMOBJB >KA FP QEB JLPQ @LJ swap RB-IPL QEB ABC>RIQ S>IRB RBBA ?

&LLDIB “UKQP @LAB PKFMMBQP QLL (SBLRIMEER C optional LKIV OBKABO FC @>@EBA QL
E>SB > ?FQ JLOB RP>DB EBOB >P > CBT MOISBIKBRQEBEDBIFPQP IL??FBA CLO FQ > ?FQ ?RQ KL
AF@B

How many web fonts are too many?

3EFP FP > NRBPQFLK QE>Q OBNRFOBP PLJB JB>PROB LC KR>K@B ‘LT >0OB QEBCLKQP ?BFKD RP
ELT JR@E @LKQBKQ LK QEB M>DB 6EBOB ALBP QEREPF® QERRY IS >OB QEB CLKQP

?BFKD OBKABOBA (K IFBR LC KR>KEBIBQIBREFEDEQ FKQL PLIB ?0L>A SK/EERABA

>K>IVPFP PMB@Fc@>11V @BKQBOBA LK OBNRBPQ @LRKQP
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Distribution of font requests per page
Web Almanac 2019: Fonts

desktop [ mobile
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Number of font requests per page

Percentile

1?7=KH ?1JH?8KJ?ED E< :@&OWHF;H F7=;

3EB JBAF>K TB? M>DB BHQEOBB TB? CLKQ OBNRBPQP Q QEB QE MBO@BKQFIB OBNRBP!
KFKB TB? CLKQP LK JL?FIB >KA ABPHQLM BIBPMB@QFS

Histogram of font requests per page
Web Almanac 2019: Fonts

desktop [l mobile
25%

20%
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10%

Percent of pages

5%
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Font requests per page

1?=KH #?1JE=FC E< M;8 <EDJBK;|J;: F;H F7=;

(Q ALBP PBBJ NRFQB FKQBOBPQFKD QE>Q TB? CLKQ OBNRBPQP PBBJ QL ?B MOBQQV PQB>
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>KA JL?FIB (]J DI>A QL PBBQEESBLJIBKA>QFLK QL @font-face  ?IL@HP FKPFAB LC >
@media NRBOFBPAK) @>Q@RLKQ DBQWRAB>P

3E>Q P>FA QEBOB >0OB J>ODFK>I1V JLOB OBNRBPQP CLO CLKQFSFE@BR KV EFRHEABEBOB
FP QE>Q CBTBO QVMBC82BP2BR K JL?FIBHB@BP TEF@E FK QROK JB>local() O
EFQP FK &LLDIROP "22 C>IIFKD ?>@H QL KBQTLOH OBNRBPQP CLO QEBPB

You don®t want to win this award

/18

1?7=KH />; CEIJ M;8 <EDJGK;IJI ED 7 1?D=B; F7=;

3EB I>0A CLO QEB M>DB QE>Q OBNRBPQP QEB JLPQ TB? CLKQP DLBP QL FEFGQIKQE>Q J>AB
OBNRBPQP

CQBO AFSFKD FKQL QEB @LAB >Il LC QELPB  OBNRBPQP >OH KK (UL SABIFB %
J>ICRK@QFLKPKISB QEBYDB CLIA_LMQFJFW>QFLK MIRIIA{QBPFSE>P DLKB OLDRB LK QEFP
PFQB >KA FP OBNRBPQFKD ##L2 FKD >Il QERGER]LDNF

(OLKF@ QE>Q > MBOCLOJ>K@B LMQFJFW>QFLE YIFRRDMB@GQIsHK @B JR@E TLOPB

More accurate matching with unicode-range

56%

1?=KH +H2;DJ E< CE8?B; F7=;1 J>7J :;9BWEB <EDJ M?J> unicode-range FHEF;HJO

unicode-range  FP > DOB>Q "22 MOLMBOQV QL IBQ QEB ?0LTPBO HKLT PMB@Fc@>IIV TEF@E @!
MLFKQP QEB M>DB TLRRURRPB FK QEB CLKQ cl @font-face AB@I>QFLK E>P >

unicode-range  @LKQBKQ LK QEB M>DB JRPQ J>Q@E LKB LC QEB @LAKDBRRBORTE QEB O

QEB CLKQ FP OBNRBPQB2OWDMRA SEFKD

3EFP FP >KLQEBO JBQOF@MEBQ [BBTBA ¥ &LLDIB KQP RP>DB >P &LLDIEWRPBP
unicode-range  FK JLPQ FC KLQ >Il LC FQPB2RRI@Q QEFP QL ?B IBPP @LJJLK FK RPBO I>KA
?RQ MBOE>MP clQBOFKD LRQ EQIDEBMRBPQP FKUQEBMRBFLK LC QEB 1J>KA@3 J>
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MLPPF?IB

DonOt request web fonts if a system font exists

59%

1?=KH +;H9;DJ E< CE87?B; F7=;1 J>7J :;9BWEB <EDJ M?J> local() FHEF;HJO

local() FP > KF@® QL OBCBOBK@B > PVPQBLR( @font-face  src  (C QElocal()
CLKQUEFPQP FQ AQBEBBA QL BB OBNRBPQ CLO > TB? CLKQ >Q >II 3EFP FPGHMGEIS.QE B
>KA @QLK@BOPF>IIV &LLDIB MKQP PL FQ BR/IFKLQEB@>BMIB LC BRBA A>Q> FGAOB
QOVFKD QL DIB>K M>QQBOKP COLJ RPBO I>KA

(Q PELRIA >IPL 7B KLQBA EBOB QE>Q FQ E>W PBBREBOMBLMIB QE>K 2OBFK LC
3VMB*FQ QRFPKlocal) @>K ?B RKMOBAF@Q>?IB >P BOREUIBALE CLKQP @>K ?B
LRQA>QBA >KA RKOBIF>?IB

Condensed fonts and font-stretch

7%

1?7=KH +H;DJ E< ;;IAJEF 7D: CE87?B; F7=;1 J>7J ?D9BK:; 7 1IJOB; font-stretch
FHEF;HJO

'FPQLOF@: font-stretch E>P PRCCBOBA COLJ MLLO ?OLTPBO PRMMLOQ >KA T>P KLQ > TB
HKLTK @font-face  MOLMBOIBAA JLOB >7?LF font-stretch LK # 'RQ?OLTPBO
PRMMLOE»P ?0OL>ABKBA

(Q E>P ?BBK PRDDBPQBA QE>Q RPFKD @LKABKPBA CLKQP LK PJ>IIBO SFBURI@CHB>IILTP JL
SFBT>?IB ?RQ QEFP >MMOJIQ>@EBEKIV RPBA 3E>Q ?BFKD P>FA QE>Q QEFP MOLMBOQV FP
> MBO@BKQ>DB MLFKQ JLOB LK ABPHQLM QE>KWEREBER RKE PBBJP JR@E EFDEBO
QE>K ( TLRIA B3 MOBAF@QBA

>JJFI 97D?KI; 9EC <;7J 91l <EDJ 39>
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Variable fonts are the future

5>0F>?IB CLKQR.T PEBBGI CLKQ TBFDEQP >KA PQVIBP QL ?B FK@IRABA FK QEB LKB CLKQ cIB

1.8%

1?7=KH +H9;DJ E< F7=;1 J>7J ?D9BKIHPIL8B; <EDJ

$SBK >Q QEFP T>P EFDEBO QEMX@QBA >IQELRDE@RIEBA QL PBB QEECELDIB
%KQP S ALBP FK@IRAB PLJB PRMMLOQ CLO S>OF>?IB CLKQP

Usage of font-variation-settings axes
Web Almanac 2019: Fonts
desktop [l mobile

50%
40%
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20%

Percent of properties
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font-variation-settings axis
1?7=KH 0I7=; E< font-variation-settings 7NI

3EOLRDE QEB IBKP LC QEFP I>0DB A>Q> PEED\DEBHE 3B $FWEP QBBPB OBPRIQP TFQE >
DOFK LC P>IQ 'L$BC opsz >P QEB JLPQ @LJJLK >UFP LK ABPHQLM M>DBP FP wght ’IB TFQE
>KAwdth QSFIFKD (W/BIMBOFBK@B QEB FKQOLAR@QLOV ABJLP CLO S>OF>?IB CLKQP >OB RPR
TBFDEQ ?>PBA

>JJFI ;L ;BEF;€CEP?BB7 EH=:E®H 2. ..6! EDJI 7H?78BfBDJI6"K?:;
>JJFI ;L ;BEF;HI =EE=B; 9EC <EDJI :E9I 9lI
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Color fonts might also be the future?

117

1?=KH />, DKC8;H E< :;IAJEF M;8 F7=;1 J>7J ?D9BK:; 7 9EBEH <EDJ

4P>DB EBOB LC QEBPB FP ?>PF@SAQBKRRRIG-K @EB@H LREBEEBRQ OBPLRO@B

%KQP 63% CLO JLOB FKCLOJ>QFLK 2FJFI>0 ?RQ KLQ >Q&ICIQRIOGERLE CLKQP TEF@E FP
?>A >KA DLFKD=V QEFP >IILTERWQL BJ?BA 2% FKPFAB LC .MBXIB cIBP TEF@HBPLIB

SKA @LLI

Conclusion

3EB ?FDDBP(BSEH/ EBOB FP QE>Q &LLR(BIALIFK>QBP QEB TB? CLKQ AFP@RPPFLK MMOL:
QEB]® Q>BK TBFDE ESBIV LK QEB A>QSBT@B@LOABA EBOB 3EBBALPBQBSOB B>PV >@@BPP
QL TB? CLKQP DLLA CLKQ CLOJ>QP 6.%% >KA unicode-range  @LKCDRQFLKP 3EB
ALTKPFABP EBOB >0OB MBOCLOJFK@BIRG-PPL@F>QBA TFQE QEFOA M>0QV ELPQFKD AFCC
OBNRBPQP >KA KL >@ preload

(CRIMBVB@Q QE>Q FK QEB (IREERDGHB 1 FPB LCQEBHR KQ 3EFP-EKB?B M>FOBA

TFQE > AB@IFKB FK TB? CLKQ OBNRBPEIFRSEP @LJI?FKB JRIQFMIB FKAFSFAR>I CLKQ cIBP F
> PFKDIB @LIMLPFQB CLKQ cIB 'RQ EFPQLOV E>P PELTK RP QE>Q TE>Q RPR>IIV E>MMBKP|
LMQFJFWB > QEFKD >KA QEBK >AA JLOB QEFKDP QL cll QEB S>@>K@V

(Q TFII ?EB®V FKQBOBPQFKD QL PBB FC @LILO CLKQP FK @(BMEGFE QEBFB-QIECR/C>0
JLOB KF@EB QE>K S>OF>?IB CLKQPBRS [ECBIFKB FK QEB F@LK CLKQ PM>@B

* BBM QELPB CLKQP GBLPQV

>JJFI MMMOEBEH<BM
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9>@EB>QEBOJ>K

X W>@EIB>Q () W>@EIB>@® EQQOMW>@EIB>Q @LJ
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Performance

Written by Rick Viscomi

-L?;M;: 80 %EIQ ( ®HP 7L?:! EN.;H=;0 >;HDDI>;L 7D:(7HA 5;C7D
D7BOP;: 8€29A 1?19ECD: -7=>K -7C7AH?I>D7D

:?J;: 80 -79>;B EIJ;BBE

Introduction

/ BOCLOJ>K@B FP > SRP@EDLC QEB RREDBBK @A) V TB?PFQBRK FIMEBIBKQ QL
QEB RPBAMBOFBK@BMBBAFKD RM QEB M>DB IL>A QFJB >IFDKP EBQEEXGUMOL
@LEBOPFLK@BP "L8BOPBIVEBK MBOCLOJ>K@B FIRRFBOP AQK@EROQ >P LCQBK >83\ E>
BSBK ?BBK L?PEEYSQL ?8:DB @IF@HEKDEB M>DB FK GQRERO

3EBOB >OB J¥K>VP QL NR>KQFCV TB? MBOCLOJ>K@B 3EB JLPQ FIMLOQ>KQ QEFKD FP QL.
TE>Q >@QR>IIV J>QQBOP QL RPBBEEBKEP B onload LC DOMContentLoaded J>V

KLQ KB@BPP>OFIV OBdB@Q TENBRIFBR@B SFPES BAIMIB TEBK IL>AFKD >K BJ>FI

@IFBKQ FQ JFDEQ PELT >K FKQBOPQFQF>I MOLDOBRP @B QERIBRIEBFKUK@EOLKLRPIV
3EB MOL?IBJ FP QE>(onload BSBKQ ALBRKT>FQ CLO QEB EK2tPVK@EOLKLRPIV IL>A (K
QEFRJBIMIB QEB IL>AFKD JBQOF@ QE>Q J>QQBOP JLPQ QL RPBOP BP-BBRCAEFRBENIFK 7L
LK QE onload BSBKQ J¥ ?B JFPIB>AFKDOYQE>Q OB>PLK QEFP @E>MQBO TFII ILLH >Q JLOB

>JJFI MFEIJ7J1 9EC
>JJFI 8BE= <KBBIIEB®=; 9B?9AI JKHD 7D7B0OJ?9I ?DJE 79J?ED78B; ?DI?=>J|

2019 Web Almanac by HTTP Archive 131


https://wpostats.com/
https://blog.fullstory.com/rage-clicks-turn-analytics-into-actionable-insights/

Part Il Chapter 7 : Performance

JLABOK >KA REGEP>1IV >MMIF@>?I1B M>FKQ IL>A>@QHASKQBOBQOF@P QL QOV QL @>MQROB ELT
RPBOP >0OB >@QBMBOBBK@FKD QEB M>DB

3EBOB >OB QTL HFKAP LC MBOCLOJ>K@B A>Q> LR 3KRAEBBAES>0A QEBPB OBCBOOBA QL >P
PVKQEBQF@ QBPQFKD >KA OB>| RPBO JE>BRQOBIBRQFKD MBOCLOJ>K@B FK QEB I>?
BKPROBP QE>Q B>@E TB?PFQB FP QBPQBA RKABO @LJILK @LKAF@RRPTRECS>0F>?IBP IFH
@LKKB@QFLK PMBBA@HE IL@>QFLK @>@EB PQ>QB BQ@ OBJ>FK QGEEBRIBC3EFP DR>0
@LKPFPQBK@BRIBH@E TB?PFQB @AMIBQE LKB >KLQEBQEB LQEBO E>KA JB>PROFKD
MBOCLOJ>K@B FK QEB cBIA OBMOBPBKQP ELT RPBBOFER@E-QEB TB? FK >l LC QEB FKcKFQB
@LJI?FK>QFLKP LC @LKAFQFLKP QE>BB @:RIARBB FK QEB BEBMROMLPBP LC QEFP
@E>MQBO >KA RKABOPQ>KAFKD OB>| UMBAFREDHR ITEH >Q cBIA A>Q>

The state of performance

IJLPQ >l LC QEB LQEBO @E>MQBOBFKISIER® >OB ?>PBA LK A>Q> COBBQEB

O@EBS 'LTB SBOFK LOABO QL @>MQROB ELT OBMBGHEREES QEB TB? TB KBBA > AFCCBOBKQ
A>Q>PBQ (K QEFP PB@QERPHED BERJIB 47 1BMLOQ"047 > MR?IF@ A>Q>PBQ COLJ

&LLDIB QE>Q @LKPFPQP LC >Il QEB P>JB TB?PFQBP >P (EBKI8A NIMEES-QBP ELT "EOLJB
RPBOP >@QRSMBBFBK@B QEBJ $UMBOFBK@BP >0OB\@>QBDLOFWBA ?

3EB CLOJ C>@QLO LC QEB RP@BF| AB
#BPHQLM
JELKB
3>?7IBQ
4PBOP] BCCHR@EIFSKB@QFLK QVMB $'3 FK JL?FIB QBOJP
.CdFKB
2ILT &
&
&

&

4PBOP] DBEHMEF@ IL@>QFLKP

>JJFI >JIF78b? EH=
>JJF 82J BHEC; KN EFEHJ
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$UMBOFBK@BP >0B JB>PROBABKIEIEAFKD M>FKQ IL>A SI@JRSFRY JBQOF@P 3EB cOPQ
JBQOF@|THE.LH >Q ®FOPQ "LKQBKOERDA4"/ 3EFP FP QEB QFJB RPBOP PMBKA T>FQFKD CLC
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FCP by device

Distribution of desktop FCP performance
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FCP by effective connection type
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Web Almanac 2019: Performance (Chrome UX Report 201907)
Fast Moderate [j Slow

4G 14% 67% 19%

3G| 1% 38% 61%

2G| 0% 9% 90%

slow-2G | 10%)1%) 99%

0% 25% 50% 75% 100%

Percent of websites

1?=KH ?1IJH?8KJ?ED E< M;81?J;1 B78;B;: 71 >7L?D= <71J; GHiHBEM ! 8IEAD :EMD 80

(K %FDROB >3 %"/ BUMBOFBK@BP >OB DOLREBA"2 LC QEB RRRBBFBK@B
(KQBOBPQFRIEBOB FP > @LOOBI>QFLK ?BQTBBK $'3 PMBBA >KA QEB MBO@BKQ LC TB?PFQ
%"/ P QEB $"3 PMBBAP AB@OB>PB QEB MOLMLOQRBOEGK®BE BMMOL>@EBP WBOL  LC
TB?PFQBP QE>@BMREDP TFQE & $'3B:C>PQ/ BUMBOFBK@BP TEFIB LC QELPB TB?PFQBP
E>SB PILT BMBOFBK@BP  LC TB?PFQBRPRHEUS" QL RPBOP TFQE & $"L & $'3

S>KA QLPILT &$'3 3EBPB OBPRIQP PRDDBPQ QE>Q TB?PFQEPERHIALPBOS
@LKPFPQBKQIV QL RPBOP LK @LKKB@EDFEKETBOCERR RS

2019 Web Almanac by HTTP Archive 137


https://almanac.httparchive.org/static/images/2019/performance/fig6.png
https://almanac.httparchive.org/static/images/2019/performance/fig6.png

Part Il Chapter 7 : Performance

FCP by geography
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Distribution of TTFB performance
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Aggregate TTFB performance
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TTFB by geo

Aggregate TTFB performance by geo
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FID by device

Distribution of desktop FID performance
Web Almanac 2019: Performance (Chrome UX Report 201907)
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Distribution of phone FID performance
Web Almanac 2019: Performance (Chrome UX Report 201907)
B Slow Moderate [l Fast

100% L T T——T Y
75%
50%

25%

Percent of user experiences

0%

All websites

1?=KH ?1JH?8KJI?EB-EEDM;81?J;1S <713 CE:H; 7D: IBEM!$ F;H<EHC7D9;

IV 20B>HFKD %(# ALTKABF@B FQ ?B@LJBP @IB>0 QE>Q QEBOB ADBIBREKQ PQLOFBP
#BPHQLM RPBOPBESRQ %(# >IJLPQ >l QEB QFJB 2ROB QEBOB >OB PLJB TB?PFQBP QE>Q G
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LQEBO E>KASBTE>Q PBBJ QL ?B LKB LC QVIBBFBK@BP MOBQQV C>PQ ?RQ KLQ NRFQB >P LCQE
ABPHQLKKA >IJLPQ IBO C>PQ 3EB I>QQBIBEFEBK@BRPBOP LK LKIV QEB Q>FI  LC
TB?PFQBP ?RQ QEFP FP PQFII > PR?PQ>KQF>| AFCCBOBK@B

Aggregate FID performance by device

Web Almanac 2019: Performance (Chrome UX Report 201907)
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6EBK TB >MMIV QEB /2( 1>?BIFKD QL ABPHQLM >KAMBRIFE@BP QEB AFPQFK@QFLK ?B@LJBP
@OVPQ> @IBOTB?PFQBP] %((#BBOFBK@BABPHQLM RPBOP >0B C>PQ @LIM>0BA QL PILT
%.0 JL?FIBBMBOFBK@BP  LC TB?PFQBP >OB C>PQ TEFIB %0BEHA@QLY/RI>J>GLO

OLIB FK QEB MBOCLOJ>K@B@QFEEBY JBQBB@P IFH
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FID by effective connection type

Aggregate FID performance by ECT
Web Almanac 2019: Performance (Chrome UX Report 201907)
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RPBO >QQBJMQP Qt@RJBQE > TB? M>DB OFDEQ

3EB $"3 OBPRIQP SBIPBBJ QL PRDDBPQ QE>Q QEBOB FP > @LOOBI>QFLK ?BQTBBK @LKKB@
>KA %(# MBOCLOJ>K@B P RPBOPBREIR@@FIFLK PMBBA AB@OB>PBP QEB MBO@BKQ LC
LK TEF@E QEBMBOFBK@B C>PQ %(# >IPL AB@OB>PBP  LC TB?PFRBBGFRFQEA?&

$'3 E>SB C>PQ %#TFQE & TFQE & >KA TFQEPILT &
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FID by geo

Aggregate FID performance by geo

Web Almanac 2019: Performance (Chrome UX Report 201907)

W Fast | Average [ Slow

Korea (Republic of)

Australia

United States of
America

Canada

Metherlands

United Kingdom of
Great Britain and

Japan
Taiwan
Germany
Viet Mam
France
Turkey
Poland
Italy
Thailand
Spain

Ukraine

Indonesia

India

Brazil

Russian Federation
IMexico

Argentina

0% 25% 50% T5% 100%

Percent of websites

1?=KH ?1JH?8KJ?ED E< M;81?J;1 B78;B;: 71 >7L?D= <77J;GH+HBEM !$ BAD :EMD 80
=E

148 2019 Web Almanac by HTTP Archive


https://almanac.httparchive.org/static/images/2019/performance/fig18.png
https://almanac.httparchive.org/static/images/2019/performance/fig18.png

Part Il Chapter 7 : Performance

(K QEFP 2085FK LC %(#? DBLDMIEF@ IL@>QEOR>FP LRQ FK COBRQWMBEBIPB >D>FK
'IRQ QEB QLM DBISB P£JB KBT C>@BP RAQOQEB 4KFQBA 2Q>QBP >KA ">K>B0 SBBKB
JLOB QE>K  LC TB?PFQBRSEKD C>PQ %(#

P TFQE QEB LQEBO DBL PMB@Fc@ OBPRIQP QEBQEPPEBPCISQLOP QE>Q @LRIA 7B
@LKQOF?RQFKD QL QEBBEBEKEES B+IMIB MBOE>MP TB>IQEFBO DBLP QE>Q >0OB JLOB
MOFSFIBDBA @>K >CCLOA C>PQBCRBQR@BABE SBPOBPFABKQP TFQE JLOB QUKB
PMBKA LK ABPHQLMP >KA LO EFDE BKA JL?FIB MELKBP

Conclusion

OR>KQFCVFKD ELT C>PQ > TB? M>DB IL>AP FP >K FIMBOCB@IQ P& BBK@B REQEA 9K
PFKDIB JBQOF@BKRFLK> JBQOFE onload @>K JFPP QEB J>OH BKQFIEBFROFKD

FOOBIEKQ LO FIMBO@BMQF?IB M>0QP UG BEBHREBE BPBO NEBOBBOS @B $5H>KA

%(# JLOB C>FQECRIISB@TE>Q RPBOP PBB >KA GBEPESII KBFQEBO JBQOF@ @&KQEK LH
FPLI>QFLK QI A@LK@IRPFLKP >?LRQ TEBQEBGDEE DB IL>ABBOFBK@B T>P C>PQ LO PILT
KIV 2V ILLHFKD >Q J*BBQOF@P ELIFP@@STIE PQ>0Q QL RKABOPQ>KA QEB MBOCLOJ>K@E
FKAFSFAR>| TB?PFQB >KA QEB PQ>QB LC QEB TB?

3EB A>Q> MOBPBKQBA FK QEFP @E>MQBO PELTBA QE>Q QEBOB FP PQFII > ILQ LC TLOH QL
DL>IP PBQ CLO C>PQ TB?PFQBP "BOQ>FK CLOJ G-@MKFORECR@QMSP >KA DBLP AL
@LOOBI>QB TFQE ?BQQBRIBPREK®BP ?RQIDBIEORBQ >?LRQ QEB @LJ?FK>QFLKP LC
ABJLDGMEF@P TFQE MLLO MBOCLOJ>KR@B>fFEPIQEB TB? MI>QCLOJ FP RPBA CLO ?RPFKBF
J>HFKD JLOB JLKBCOLJ FIMSEKD @BOPFLK@BP @>K ?B > ERDB JLQFS>QLO CLO PMBBAFKE
> TB?PFQB 4IQFJ>QRIY >Il TB?PFQBP MBOCLOJ>K@B FIBSHERDMEBRIBOFBK@BP QL
RPBOP FK T3E>Q ALBPRIMBAB CORMD0 BB QEBJ

P QEB TB? DBQP >KLQEBOMABO >KA LRO >?FIFQV QL JB>PROB EMERFBEEB FQ

FIMOSBP FK@OBJBKQRINLHFKD CLOT>0A GRILEBBOP $5KD >@@BPP QL JBQOF@P QE>Q
@>MQROB JLOB LC QEB ELIFROWEDRBR@B %'BEN 8>01V LK QEB QFJBIFKB LC PELTFKD RPB
@LKQBKQ QL RPBOP >KA KBTBO BBQOPBHQIFEKQBKGERQ+"/ >0B BJBODFKD QL

FIMOSB LRO SFPF?FIFQV FKQL ELT M>DB IL>AMBACEEBBA@BHEPQ>?FIFQVEXP >IPL

DFBK RP > ISBI DIFJMPB FKQL QEB-QIFRR@BBOMBOFBK @BIRE M>DB IL>A

$NRFMMBA TFQE QEBPB KBT JBQOF@P QEBTB? FK  TSBICB@BIBBPM>0BKQ ?BQQBO
RKABOPQLLA >KB BESILMBOP >K >AS>KQ>DB BUUSB JB>KFKDCRI MOLDOBPP && FIMOL
MBOCLOJ>K@B >KA @LKQOF?RQB RIBALBEQFRBK @BP

>JJFI M;8 ;L 7HJ?9B;I BOF
>JJFI M;8 ;L 7HJI?9B;1 9BI
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Author

1IF@H 5FP@LJF

X OF@H=SFP@LEM OSFP@LIFD EQQMPSFP@LISAB

1F@H 5FP@LJF FP > 2BEBIMVED /OLEIB $SKDFKBBO >Q &LLDIB TLOHFKD LK TB?
QEKPM>0BK@V MOLGB@EEP3BHO@EBS>KA "EOLJIB 47 1BMLOQ >KA PQRAVFKD

QEB FKQBOPB@QFLK LC ELT TB?PFQBP XDESIHBREHBABLF@H FP QEEBELPQ LC
2Q>QB LC QEP6FK TEF@ENBOQP AFP@RPP ELT QEB TB? FP QOBKAFKD 1F@H FP QE
@L>RQELGREKD ®?/>DB8PQ > DRFAB CLO QBPQFKD TB? MBOCLOJ>K@B >KA
TOFQBP COBNRBKQIV >?LRQ QEBSTB?*KA LK 3FQQBOGR@H=SFP@LJIF

>JJFI MMMEKJKS8; 9EC FB70B?1J B?1J +)4ANI$FM.4.4 * IN*I74 , M H?<%
>JJFI KI?D=MFJ 9EC
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D7BOP;: 8:H;M "7BBEDD: %7IED #7BIED
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Introduction

3EFP @E>MQBO LBREBK>@ ILLHP >Q QEB @ROOBKQ PQ>QRP LC PB@ROFQV LK QEB TB?
PB@ROFQV >KA MOFS>@V ?B@LJIFKD FK@OB>PFKDIV JLOB FIMLOQ>KQ LKIFKB QEBOB E>F
FK QEB>FI>?FIFQV LC CB>QROBP QL MOLOBEIPPRRRABEDB DLFKD QL ILLH >Q QEB
>ALMQFLK LC QEBPB KBT CB>QROBP >@OLPP QEB TB?

Transport Layer Security

/ BOE>MP QEB I>0DBPQ MRPE QL FK@OB>PFKD PB@ROFQ\|CR/F BEMF> &Y MKIBRBK® FP QE
TFABPMOB>A >ALMQFDMKEMBOQ/BS 2B@ROFQV 3+2LG4QEB LIABDSFLK 22+ FP QEB
MOLQL@LI QEBP RPEB |2] FK '33/2 >KA >IILTP PB@ROB >KA MOFS>QB ?0LTPFKD LC TB?PF
LKIV >OB TB PBBFKD > BR@SB>PB FK QEB RPB LC '33/2 >@OLPPAREBSTB? >K FK@OB>PB FK

>JIFI >JIF78P?LEH= JFEHJI 137J; E< J>; M;8 FOJ#JIFI
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JLOB JLABOKEBOPFLKP LC 32 3S >KA 3+2S TEF@E FP >IPL FIMLOQ>KQ

Transport Layer Security
Web Almanac 2019: Security
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%FDROB  PELTP QEB PRMMLOQ CLO S>OFLIRPRADKP4BBILSC IBD>@RCRRLEFBIFH
3+42S >KA3+2S FP JFKFJ>I >KA >IJLPQ >l PRMMLOQ FP CLO QEB KBTBO 3+2S  >KA 3+2S
SBOPFLKP LC QEB MOL@KARELFEDE 3+2S FP PBBWISRKD >P > PQ>KA>0A 3+2S T>P

LKIV CLOJ>IIV >MBEAN FIRDRPQ LSBO LC OBNRBPQP RPFKD 3+2 >0B RPFKD QEB I>QB
SBOPFLK

3EFP FPBRHARB QL J¥PFQBP RPFKD OBNRBPQP COLJ QEDPCDBEOGAM>0QV @LKQBKQ
%.0 B>JMIB > PFQBP IL>A &LLDIB K>IVQF@P &LLDIB\RAG.O &LLDIEK%P >KA QEBPB I>0DB
MI¥BOP IBK.LLDIB >OB QVMF@>IIV B>OIV >ALMQBOP CLO KBT MOLQL@LIP

(CTB ILLH >Q GRPQ ELJB M>DBP >KA KLQ >Il QEB LQEBO OBNRBPQP J>AB LK PFQBP QEBK (
3+2 FP @LKPFARC-PBMB@QBA QELRDE PQFII NRFQB EF BE/ VEREAEFP FHQBPEFH
6 LOAMOBPP %KR

TLS versions per home page request
Web Almanac 2019: Security
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.K QEB LQEBO E>KA JBRELALILDRPBAY QEB 8? 1J>K>@ TFIl >ID:;H HFEHRP>DB

COLJ I>0DB PFQBP >P QEBFO PF@BFTEEBIMBISOJ > I>0DBAIB LC FKQBOKBIX@TFK
QEB OB>| TLOBQWOB-@BA LKIV LK@B CLO QEBPB PQ>QFPQF@P

Certificate Authorities

.C @LROPB FC TB T>KQ QL RPB '33/2 LK LRO TB?PFQB QEBK TB KBBA > @BOQFc@>QB COLJ

>JJFI JEEBI ?;8#= >JCB H<9
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RQELOFQV 6FQE QEB FK@OB>PB FK QEB RPB LC '33/2 @LJBP QEB FK@OB>PB FK RPB LC " P >KA
QEBFO MOLAR@QP PBOSF@BP 'BOB >OB QEB QLM QBK @BOQFc@:FBERERBOP ?>PBA LK QEB
OBNRBPQP QE>Q RPB QEBFO @BOQFc@>QB

Issuing Certificate Authority Desktop Mobile

&LLDIB (KQBOKBQ RQELOFQV &

+BQJP $K@OVMQ RQELOFQV 7

#FDF'BOQ 2' 'FDE PPREK@B 2B8(3"

#FDF'BOQ 2' 2B@ROB ZBD'S

&32"

#FDF'BOQ 2' 2B@ROB ZBDS

"L #.12 #LISFK 5 >IFA>QFLK 2B@ROB2BOS
&L #>AAV 2B@ROB "BOQFc@>QB RQELOFQV &
JSWLK

" # $" HLISFK 5 >IFA>QFLK 2B@ROB2BOS

%FDROB 3LM QBK "BOQFc@>QB RQELOFQV RPBA

P MOBFLRPIV AFP@RPPBRRJIBECEO &LLDIBBFOBAB@QP OBMB>QBA RPB LC &LLDIB K>IVQF@P
&LLDIB ATLOAP LO &LLDIBGRP LK LQEBO PFQBP

3EB OFPBBR]P $K@O\B#O ?BBK JBQBLOF@ >CQBO QEBFO I>RK@E FK B>0OIV VEBK@B QEBK QE
?B@LJB LKB LC QEB QLM @BOQFc@>QB FPPRBOP FB-GEBHIEQM LEEBOBB @BOQFc@>QBP >KA
QEB >RQLJI>QBA QLLIFKD E>P ?BBK @OFQF@>IIV FIMLOQ>KQ QL QEB >ALMQFLEQ]E '33/2 LK QEB
$K@OVMQ @BOQ>FKIV E>A > PFDKFc@#RR) RLEIE) QIOELPB

3EB OBAR@BA @LPQ ESBAOBEB ?>00FBO QL BKQOV CLO '33/2 ?RQ QEB BRIFLIK@DKMQ
RPBP FP MBOE>MP JLOB FIMLOQ>KQ FK QEB ILKD ORK >P FQ >IILTP PELOQEEF@BOQFc@>QB IFC
E>P J>K/ PB@ROFQV ?BKBcQP

Authentication key type

ILKDPFAB QEB FIMLOQ>KQ OBNRFOBJBKQ QL RPB '33/2 FP QEB OBNRFOBJBKQ QL >IPL RPB > DL
@LKcDRQFLK 6FQE PL ¥@LKCDRUFLK LMQFLKP >KA @ELF@BRGERFR > @>0BCRI

>JJFI B;JI;D9HOFJ EH=
>JJFI 19EJJ>;BC; 9E KA @M; D;;: JE :E CEH JE HK9; 9;HI?V97J; B?<;J3?Cl
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?>>K@B

%FOPQ LC )il LBH >Q QER/F RPBA CLO >RQEBKQF@>QF LKOHFFLRBRVI®BOQFc@>QBP
E>SB ?BBK FPPRBA ?>PBAVR RPFKD QEB 12 >IDLOFQESHED FKBTBO >KA ?2BQQBO
>IDLOFQEJ RPBP $'#2 $IIFMQF® #RDISQ>| 2FDK>QROB IDLOFQEJ TEF@E >IILTP QEB RPB LC
PJ>IIBO BVP QE>Q ABJLKRIE?BOQBO MBOCLOJ>K@B QE>K QEBFO 12 @LRRKBOMISEGP +
OBPRIQP LC LR T®B®QFII PBB > I>50DB  LC QEB TB? RPFKD 12

Key Type Desktop Mobile
12 * BVP
$# * BVP
%FDROB RQEBKQF@>QLRWMBP RPBA

6EFIPQ $"#2 HBVP >OB PQOLKEE@E >IILTP QEB RPB LC PBMBEKA ABJLKPQB ?BQQBO
MBOCLOJ>K@B QE>K QEBFO 12 @LRKQBOM>0OQP @LK@BOKP >OLRKA ?>@NT>0AP @LIM:
@LIMIF@>QFLKP FK PRMMLOQFKD ?LQE FK QEB SBKKFLIB ABMITR)B LPBOP COLJ
JFDOQFKD

Forward secrecy

%.0T>0A PB@OB@®Y MOLMBOQV LCEV BEEHE>KDB JB@E>KFPJP QE>Q PB@ROBP QEB @LKKB
FK PR@E YTOE>Q FEBIAR B>@E @LKKB@QFLKBQLCORBOBFKIMEPBASBK FK @>PB LC >
CRQROB @LIJMOLJFPB LC BEFPRBORSSEQBEFP FP TBII RKABOPQLLA TFQEFK QEB PB@ROFQ\
@LJIIRKFQV >P ABFBQK >l 3+2 @LKKB@QFLKP QL P>CBDR>0A QEB PB@ROFQV LC QELPB (
(Q T>P FKQOLAR@BA >P >K LMQFLK:QBKERROTFQE 3+2S >KA E>P ?B@LJB

J>KA>QLOV FK  TFQE 3+2S OBNRFOFKD QEBLRABQS 2B@0B@V

+LLHFKD >Q QEB LC 3+2 OBNRBPQSEEBGIVISDA 2B@OBR@>K PBB QE>Q PRMMLOQ FP
QOBJBKALRP  LC#BPHQLM>KA  LC JL?FIB OBNRBPQPIRFPE-@A PB@CBEV

BUMB@Q QE>Q QEB @LKQFKRFKD FK@OB>PB FK QEB >ALMQFLK LC 3+2S TFIl CROQEBO F
KRJ?BOP

Cipher suites

3+2 >|ILTP QEB RPB LC S>OFLRP @FMEBO PRFQBP PLJB KBTBO >KA JLOB PB@ROB >KA PL.
FKPB@R@BABQFLK>IIV KBTBO BEIPSLKPEB>AABA @FMEBO PRFQBB ?RBKESBIR@Q>KQ QL
OBJLSB LIABO @FMEBO PRFQBP 3+2S >FJP QL PRIMCTBOPKEP-?OBAR@BA PBQ LC @FMEB(

>JJFI ;D M?A?F;:?7 EH= MEAIMT76{,9H90
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PRFQBP >KA TFIl KLQ MBOJFQ GRBR@BOB @FMEBO PRFQBPLQIPIBERRBA PP >IILT
QEB 3+2 PBQRM LC > TB?PFQB FK@IRAFKD QEB @FMEBO PRFQBP PRMMLOQBA >KA QEBFO MOE
7B B>PFIV PBBK TEF@E EBBVIBAQE® @LKMREBP B@>K PBB QE>Q QEB J>GLOFQV LC @FMEBO
PRFQBP KBDLQF>QBA CLO 3+2 OBNRBPQPUBEIBRKABBA B

Cipher Suite Desktop Mobile

AES_128_GCM
AES_256_GCM
AES_256_CBC
AES_128_CBC
CHACHA20_POLY1305
3DES_EDE_CBC
%FDROB "FMEBO PRFQB RP>DB RPBA

(Q FP MLFFQE®$BB PR@E TFAB PQOB>J RPB LC &", @FMEBOP PFK@B QEB LIABO "I" @FMEBOP >0
PB@ROB ™ =/+ 8 FP PQFII >K KF@EB @FMEBO PRE}EPKAIEBEBOV
PJ>II RPB LC QHEPB@ROB #$2 @FMEBOP

(Q PELRIA ?B KLQF@BA QE>Q QEBPB TBOB QEB @FMEBO PRAGEFRPBACLLG GRB @EDBP

TFII IFBIV >IPL PRMMLOQ LQEBO @FMEBO PRFQBP >P TBII CLO LIABO ?0LTPBOP .QEBO PLRO@BF
BU>IMIE22+ /RIPB @>K MERAB JLOB ABQ>FI LKGEB OC >Il @FMEBO PRFQBP >KA MOLQL@LIP
PRMMLOQBA

Mixed content

,LPQ PFQBP LK QEB TB? LOFDAKEQBA>P '33/ TB?PFQBP >EAESA QL JFEIB QEBFO PFQB QL
'33/2 3EFP ]IFCQ >KA PEFCOTIME@>K ?B AFCC@RIQ >KA PLIBQFJBP QEFKDP DBQ JFPPBA LO IBC
?BEFKA 3EFP OBPRIQP FKSPROBIEE-@LKQBKQ TEBOB QEBFO M:SBBP3REAIRQ

PLIBQEFKD LK QEB M>DB MBOE>MP >K FJ>DB LO > PCAAB ‘BB ILFABA @ LKQBKQ FP ?>A

CLO PB@ROFQV >KA MOFS>@V >KA @>K ?B AFCC@RIQ QL cKA >KA cU

>JJFI MMMIBB78I 9EC

>JJF| 8BE= 9BEK:VIEC 2] JTAIME JE 9>79>7 FEBO
>JJFI ;D M?A?F;:27 EH= MPEFB;6 . .;9KH?JO

>JJFI MMMIBB78I 9EC IIB FKBI;
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https://www.ssllabs.com/
https://blog.cloudflare.com/it-takes-two-to-chacha-poly/
https://en.wikipedia.org/wiki/Triple_DES#Security
https://www.ssllabs.com/ssl-pulse/
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Mixed Content Type Desktop Mobile

/ >DBP TFQEVKFUBA "LKQBKQ
/ >DBP TFQE @QFSBA "LKQBKQ
%FDROB ,FUBA @LKQBKQ RP>DB

6 B @>K PBB QE>Q >OLRKA LC PFQBP >@OLPP JL?FIB PFQBP >KA ABPHQLM PFQ
MOBPBKQ PLJB CLOJ LEAJEWKQBKQ 6EFIPQBIMRBAI®LKQBKQ PLIBQEEKR FI#DB FP

IBPP A>KDBOLRP TB @>K PQFII PBB QE>Q >IJLPQ > NR>OQBRA@ PRQBREESEEFS

JFLBA @LKQBKQ FIPEEA @LKQBK® }8$2@0FMQ FP JLOB A>KDBOLRP >BC-@>®Q>@H
FKPBOQ QEBFO LTK ELPQFIB @LAB FKQL > M>DB B>PFIV

(K QEB M>PQ TB? ?0LTPBBBIETBA M>PBREBA @LKQBKQ >KA d>DDBA FQ TFQE > T>OKFKD *
?IL@BA >@BREBA @LKQBKQ ,LOB OB@BKGEREETRJB >KKLRK@BRAQ FKQBKAP QL
FIMOSB EBOB >KA >P '33/2 ?B@LJIBP QEB KLOJ FQ TFII ?IL@A GILERBKQ FKPQB>A

Security headers

>K V KBT >KA OB@BKQ CB>QROBP CEQEFRBLMBQQBO MOLQB@Q (EBED.RFHO0 S

CLOJ LC KBT '33/ OBPMLKPB EB>ABOP QE>Q @>K @LKcDROB >KA @LKQOLI PB@ROFQV MOL
FKQL QEB ?0OLTEEIB LC QEBPB CB>QROBP >0B B>PV QL BKSRAB>KERIBBBLC

MOLQB@QFLK TEFIPQ LQEBOP OBNRFOB > IFQQIB JLOB FQDER QRVAFREBQIMBEB@H FC >
PFQB FP RPFKD QEBPB EB>ABOP >KA E>P QEBJ @LOOBR @WKAEE: DEOBORQV

'B>ABOP QLLI QL P@>K FQ

>JJF| 8BE= 9BE?KC EH= DE CEH ; C?N: C;lI7=;1 78EKJ >JJFI >JCB
>JJFI 1;.9KH?JO>;7:;HI 9EC
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https://blog.chromium.org/2019/10/no-more-mixed-messages-about-https.html
https://securityheaders.com/
https://securityheaders.com/
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Security Headers
Web Almanac 2019: Security

desktop [l mobile
1000000

750000
500000

250000

Median JS bytes per page (KB)

Security Header Name

1?7=KH  0I7=; E<.;9KH?JO #;7:;HI

HTTP Strict Transport Security

3EB232 EB>ABO >IILTP > TB?PFQB QL FKPQOR@Q > ?0LTPBO QE:SB C@RELRKE@IQB

TFQE QEB PEBB t PB@ROB '33/2 @LKKB@QFLK 3EFP JBAKPQEEEIMER QL RPB > EQQM

41+ TFIl >RQLI>QF@>I1V ?BROQBA QL EQ@BIELOB > OBNRBPQ FP J:B{SERSR0

LC OBNRBPQP TBOB @>M>?IB LC RPFKD 3+2 TB PBB > JR@E ILTBO LC OBNRBPQP FKPQOR@QF
20LTPBO QL OBNRFOB FQ

HSTS Directive Desktop Mobile
max-age
includeSubDomains
preload
%FDROB '232 AFOB@®RF8’>DB

+BPP QE>K  LC JL?FIB >KA ABPHQLM M>DBP >0B FPPRFKD max-age JEFOB@QBEFP

FP > JFKFJRJ OBNRFOBJBKQ CLO > S>NBTBIOIP@NI >OB FK@IRAFKD PR?ALJ>FKP FK QEBFO MLIF(
TFQE Q includeSubDomains  AFOB@BQHSA 8BK CBTBO PQFII >OB '232 MOBILEAFRED=Q

QEB JBAF>K S>IRB CLO > max-age CLO QELPB QE>Q AL RPB QEFP TB @>K PBB QE>Q LK ?LQE

>JJFI JEEBI ?;B#= >JCB H<9
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https://almanac.httparchive.org/static/images/2019/security/fig8.png
https://almanac.httparchive.org/static/images/2019/security/fig8.png
https://tools.ietf.org/html/rfc6797
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ABPHQLM >KA JL?FIB FQ FP > PQOLKD @ HQIREBMOBPBKQFKBH>ICH VU
U

Client

Percentile Desktop Mobile

%FDROB ,BAFRJ S>IRBP LC '23. max-age MLIF@V ®IBO@BKQFIB

HSTS preloading

6FQE QEB '232 MLIF@V BBBS SF> >K '33/ OBPMLKPB 'B>MBEK SFPFQFKD > PFQB CLO QEB cOF
QFJB > ?0LTPBO TFII KLQ HKLT TEBQEBO > MLIF@V FR. G RADPEFBRFL .K %FOPQ 4PB
MOL?IBJ > PFQB b@BO @>ISEQEB MLIF@V MOBIL>ABA FKQL QHEED@MEBB®PBO >DBKQP
JB>KFKDIR >0B MOLQB@BRABCLOBR/SFPFQ QEB PFQB CLO QEB cOPQ QFJB

3EBOB >0B > KRJ?BO LC OBNRFOBJBKQP CLO MOBIL>AFKD TEF@E 'SGBMRBIEKSA LK QEB
PFQB B @>K PBB QE>Q LKIV > PJ>Il KRJ?BO LC PFQBP LK ABPHQLM >KA LK JL?FIB >OF
BIFDF?IB >@@LOAFKD QL @ROOBKQ @OFQBOF> 2R)BSPERRVERFROBKPES PFQBP
RKABO QEBFO ALJ>FK QL '33/2 ?BCLOB PR?JFQQFKD QL MOBIL>A QEBFRPH-EK GHIEED
>@@BPP QL '33/ LKIV PFQBP

Content Security Policy

6 B? >MMIF@>QFLKP C>@B COBNRBKQ >QQ>@HP TEBOB ELPQNIBKRLKQRKDRIABFQP T>
JLPQ TLOOFPLJB CLOJ LC @LKQBKRAFORMQ >KA TEBK >KBM(KA®E V>QL FKPBOQ
)>S>2@O0FMQ FKQL > WA EB-KRERK@E A>J>DFKD >QQ>@HP 3EBPB >QQ>@KR.PPB HKLTK >P
2FQB 2@OFMQFKD-KR2KQBKQ 2B@RAFR@Y2/  MOSFABP >K BCCB@BEEKPB >D>FKPQ
QEBPB >QQ>@HP

>JJFI ;D M?A?F;:?7 EH= MPARJIGED6VHIJEKI;
>JJFI >IJIFHBET7: EH=

>JJFI ;D M?A?F;:?7 EH= M?ER IAJ;6I9H?FJ?D=
>JJFI MMMV EH=/- +
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https://en.wikipedia.org/wiki/Trust_on_first_use
https://hstspreload.org/
https://en.wikipedia.org/wiki/Cross-site_scripting
https://en.wikipedia.org/wiki/Cross-site_scripting
https://www.w3.org/TR/CSP2/
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"2/ FP >K '33/ EB>ABO Content-Security-Policy MR?IFPEBX 2 TB?PFQB TEF@E QBIIP QEB
?0LTPBO ORIBP >OLRKA @LKQBKQ >IILTBA LK > PFQB (C >AAFQFLK>I @LKQBKQ FP FKGB@QBA F
ARB QL > PB@ROFQK&FQ FP KLQ >IILVEPEB MLIF@RB ?OLTPBO TFII ?IL@H FQ COLJ ?BFKD

RPBA ILKDPFAB 722 MOLQB@QFLK "2/ >IPLIBGCBQEBRBW?BKBcQP PR@EHMPKD

JFDOQFLK QL '33/2 B>PFBO

#BPMFQB QEBVSBKBCQP LC "HQ @>K ?B @LIMIF@>QBA QL FIMIBJBKQ LK TB?PBQBP PFK@B FQF
MROMLPB FP QL IFJFQ TE>Q FP >@@BMQ>?IB LK > M>DB 3EB MLIF@V JRPQ >IILT >Il @LKQBKQ >
LR KBBA >KA @>K B>PFIV DBQ I>0DB *KA@PIMEBBMLOQ 41(@>K EBIMR/>K>IVWB >KA

?RFIA QEB >MMOLMOF>QB MLIF@V

6 B cKA QE>Q LKIV ~ LC ABPHQLM M>DBP FK@IRAB > "2/ >KA LKIV  LC JL?FIB M>DBP FK@IRAB
>"2/ IFBIV ARB QL QEB @URQB LC ABNBKQ

Hash/nonce

@LJIILK >MMOL>@E QL "2/ FP QL @OB>QB >K >IILTIFPQ LC OA M>0QV ALJ>FKP QE>Q >OB MBOJF
IL>A @LKQBKQ PR@ESBOFMQ ERQLMEDBP "OB>QFKD >KA J>K>DFKD QEBPB IFPQP @>K 7B
AFCCc@RIGFREBP>KAKLK@BPTBOB FKQOLAR@BA >P >K >BBROMSDF®E E>PE FP
@>I@RI>QBA ?>PBA LK @LKQBKQP LC QEB P@OFMQ PLVFQEEFBHFE HPIBEEXA QEB
P@OFMQ FP @E>KDBA LO >KLQEBO P@OFMQ FP >AABA QEBK FQ TFII KLQ J>QBE QEB E>PE >K/

KLK@B FP > LKB QFJB @LAB TEF@E PELRIA ?B @E>KDBA B>@E QFJB QEB MBEB FR)IL>ABA QL
?BFKD DRBPPBA TEF@E FP MIQER"2/ >KA TEF@E QEB P@OFMQ FP QbR EBATFREE>8
BU>JMIB LC > KLK@B LK QEFPASABE PKD QEB PLRO@B QL PBB ELFR/ADIBBO FP
IL>ABA

.C QEB PFQBPBRBAEKIV  LC ABPHQLM M>DBP RPB > KLK@B PLRO@B >KA LKIV  LC
ABPHQLM M>DBP RPB > E>PE PLRO@B 3EB KRJ?BO LC JL?FIB M>DBP RPB > KLK@B PLRO@B FP F
EFDEBO>Q ?RQ QEB RPB LC E>PE PLRO@BP FP ILTBO LK JL?FIB M>DBP >Q

strict-dynamic

3EB MOLMLP> strict-dynamic FK QEBUB FGROLK '@ CROQEBO OBAR@BP QEB ?ROABK LK
PFQB LMBOOP CLO RPFKD/'2/IRTFKD >K >MBBAP@OFMQ QL IL>A CROQEBO P@OFMQ ABMBKABK(
#BPMFQB QEB FKQOLAR@QFLK LC QEFP CB>QROBPREAMA@ DR GR-FAVEIPABOK ?0LTPBOP

LKIV ~ LC ABPHQLM M>DBP >KA  LC JL?FIB M>DBP FK@IRAB FQ FK QEBFO MLIF@V

>JJFI HFEHJ KH? 9EC

>JJFI MMMM EH=/- .+ |EKH 9;B?IJTB?:>7I>;|

>JJFI MMMM EH=/- + IEKH 9; B?IJB?: DEDY;!

>JIJFI MMMM EH=/- .+

>JJFI 97D?KI; 9EC <;7J C:D >JIF6>;7:;HI69IF69EDJ;DJ I;9KH?JO FEB?9061JH?9J :0D7C?9
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https://report-uri.com/
https://www.w3.org/TR/CSP2/#source-list-valid-hashes
https://www.w3.org/TR/CSP2/#source-list-valid-nonces
https://www.w3.org/TR/CSP3/#strict-dynamic-usage
https://www.w3.org/TR/CSP3/#strict-dynamic-usage
https://www.w3.org/TR/CSP3/
https://caniuse.com/#feat=mdn-http_headers_csp_content-security-policy_strict-dynamic
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trusted-types

722 >QQ>@HP @LJIB FK S>OFLRP GOBFQEMEBPT>P @OB>QBA QL EBIM PMB@Fc@>1IV TFQE
#., 722 #BPMFQB ?BFKD >K BCCB@E@®SE>KFPJ LRO A>Q> PELTP QE>Q LKIV JL?FIB >KA
ABPHQLM M>DBP RPBREGEXEBP AFOEBQFS

unsafe inline and unsafe-eval

6EBK > "2/ FP ABMNBA LK > M>DB @BOQ>FK RKP>CB GEQRIBP&BFMQP LO QEB RPB LC
eval) >OBAFP>?IBA M>DB @>K ABMBKA LK QEBPB CB>QROBP >KA BK>?IB QEBJ FK > P>(
MBOE>MP TFQE > KLK@B LO E>PE PLRO&H QP@BIKBPL OB BK>?IB QEBPB RKP>CB CB>QRC(
TFQI unsafe-inline LC unsafe-eval FK QEBFO "2/ QELRDE >P QEBFO K>JBP PRDDBPQ ALF
ALBP ILPB JR@E LC QEB MOLQB@QFLKPEPE® "2¢/QEB  LC ABPHQLM M>DBP QE>Q
FK@IRAB >"2/ LC QEBJ FK@IRALI unsafe-inline >KA LC QEBJ FK@IRA unsafe-

eval .KJL?FIB M>DBP TB cKAQE>QLC QEB  QE>Q @LKQ>FKRPE  unsafe-

inline  >KA RPB unsafe-eval

upgrade-insecure-requests

6 B JBKQFLKBA B>OIFBO QE>Q > @LJJLK MOL?IBJ QEXQ) PPJB-MBEK QEBRELK-DOLJ
'33/ QL '33/2 FP QE>Q PLJB @LKQBKQ @>K PQFII ?B >@ @FABIBOIISILERBEBFO '33/2
M>DB 3EFP MOL?IBJ FP HKLTKBAR@EKQBKQ >KA "2/9%ABP >K BCCB@YHIL PLBESQEFP
MOL?IBJ 3E upgrade-insecure-requests AFOB@BIFHFPQOR@QP > ?0LTPBO QL IL>A >l
PR?OBPLRO@BP LK >8B¢DBPB@ROB @LKKB@QFLK >RQLJ>QFED IBBRMENRBPQP QL
'33/2 OBNRBPQP >P 3>BMIB 3EFKH LC BQREFHCLO PR?OBPLRO@BP LK > M>DB

6 B PELTBA B>OIFBO FK %FDROB QE>Q LC QEB '33/BWBABP @®ROSBPHQLM LC

QEBJ IL>ABA JBA @LKQBKQ TFQE  LC M>DBP IL>AFRDB@RES KQBKS B2

CLKQP .KJL?FIB M>DBP TB PBB LC '33/2 M>DBP IL>AFKBARLKQBKQ TFQE

IL>AFKD >@QFBA @LKQBKQ !V IL>AFKBX@GEEBKQ PRAE>FEOFFROL'33/ >K

>QQ>BM@>K B>PFIV FKGB@Q ELPQFIB @LAB FKQL QEB M>DB QL I>RK@E >K >QQ>@H 3EFF
upgrade-insecure-requests AFOB@BIHS"2/ MOLQB@QP >D>FKPQ

3EB upgrade-insecure-requests AFOB@JHSCLRKA FK QEB "2/ LC LC ABPHQLM M>DBP
>KA  LCJL?FIB M>DBP FKAF@>QFKD QE>Q >K FK@OB>PB FK >AESKRAE BRPERAIQEEI
?BKBCcQP (Q @LRIA ?B FKQOLAR@BA BEBREB®HIFQESRQ OBNRFOFKD BERUVKL'@H

>KA QEB @LIMFR)V QE>Q TLRIA BRQIRITFKD ?0L>A @>QBDLOFBP TFQEB-MIIF@Y IFH
BSBK FK@IRA unsafe-inline >KA unsafe-eval

>JJFI =?J>K8 9EC M 9 M;87FFI;9 JHKIJ;: JOF;|
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https://github.com/w3c/webappsec-trusted-types
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Content-Security-Policy: upgrade-insecure-requests; default-src

https:

frame-ancestors

KLQEBO @LJILK >QQ>@H HKI@K-@HG>@FF I KAR@YBK 2QQB@HEL TFII MI>@B >

Q>0DBQ TB?PFQB FKPFAB £K FEQPQFIB TB?PFQB >KASBEBKEFAABK @LKQOLIP >KA

?RQQLKP QE>Y 9B FK @LKQ®HEAIRQ Q X-Frame-Options  EB>AB@FP@RPPBA ?BILT
LOFDFK>IIV PBQ LRQ QL @IRKIDIHCDIRKIBF?IB >k frame-ancestors K "2/ PQBMMBA

FK QL MERAB > JLOB dB?IB PLIRQFLK 2FQEILOB®>K KLT PMB@FCV > IFPQ LC ELPQP QE>Q >0B
MBOJFQQBA SIBCEEBJ >KA SKLQEBO ELPQP >QQBIMQRRIEBLTFI 7B MEBKQBA

.C QEB M>DBP BWBS LC ABPHQLM M>DBP FK@IR frame-ancestors AFOB@BIHS

"2/ TFQE LC ABPHQLM M>DBP PBQQGBBDKR@BPQLOF 'none’  MCOEBKQFKD\WK

C&JFKD >KA LC M>DBP PBQ( frame-ancestors QL 'self' >|ILTFKD LKIV QEBFO LTK
PFQB QtJBG-QPBIK JL?FIB TB PBB  LC M>DBP RPF frame-ancestors TFQE

PBQQFKD QEB S>'none’  >KA PBQQFKD QEB S>IR ‘self'

Referrer Policy

3EB Referrer-Policy EB>ABO >IILTP > PFQB QL @LKQOLI TE>Q FKCLOJ>QFLK TFIl 2B PBKQ FK QE
Referer EB>ABO TEBK > RPESFE>QBP¥ COLJ QEB @ROOBKQ M>DB 3EFP @>K ?B QEB PLRO@B
FKCLOJ>QFLK IB>H>DB FC QEBOBH®>PBHRFQES AR@E >P PB>0@E NRBOFBP LO LQEBO RPBO
ABMBKABKQ FKCLOJ>QFLK FK@IRABAFE@ROMD @LKQOLIIFKD TE>Q FKCLOJ>QFLK FP PBKQ FK
QEIReferer EB>ABTAB>IIV IFJFQFKD FQ > PFQB @>K MOLQB@Q QEB MOFS>@V LC QEBFO SFPF
OBAR@FKD QEB FKCLOJ>QFLK PBKQ QL OA M>OQFBP

-LQOB QEB 1BCBOQ@B@V ALBP KLQ CLIIL Referer EB>ABO]P JFPPMBIER®E E>P ?B@LJB
>TBII HKLTK BOOLO

QLQ>ILC LC ABPHQLM M>DBP >KA  LC JL?FIB M>DBP Referrer-Policy
EB>ABO >KA ?BILT TB @>K PBB QEB @&QKIKRQELPB M>DBP RPBA

>JJFI ;D M?A?F;:?7 EH= M?A? B?9A@79A?D=
>JJFI 1379ALHWEREC GK;1J?EDI M71J>; C?IIF;BB?D= E< J>; >JJF V;B: D7C;;K;HH ?DJ;DJ?ED7B
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https://en.wikipedia.org/wiki/Clickjacking
https://www.w3.org/TR/referrer-policy/
https://www.w3.org/TR/referrer-policy/
https://stackoverflow.com/questions/3087626/was-the-misspelling-of-the-http-field-name-referer-intentional
https://stackoverflow.com/questions/3087626/was-the-misspelling-of-the-http-field-name-referer-intentional
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Configuration Desktop Mobile

no-referrer-when-downgrade
strict-origin-when-cross-origin
unsafe-url
same-origin
origin-when-cross-origin
no-referrer
strict-origin
origin

%FDROB  Referrer-Policy @LKcDRQFLK LMQFLK RP>DB

3EFP Q>7IB PELTP QEB S>IFA S>IRBI-PBP 2KA QE>Q LC QEB M>DBP TEF@E RPB QEFP EB>A
LC QEBJ LK ABPHQLM >KA  LC QEBJ LK JL?FIB >OB PBQQFKD > S>|F32BLIE@Y

MLMRI>O @ELF@B LC @QRKR no-referrer-when-downgrade TEF@E TFIl IFBM) QEB
Referer EB>ABO ?BFKD PBKQ TEBK > SFBeRBP COLJ > '33/2 M>DB QL >'33/ M>DB 3EB
PB@LKA JLPQ MLMRI>O @ strict-origin-when-cross-origin TEF@E MBRQP ¥K

FKCLOJ>QFLK ?BFKD PBKQ LK > P@EBIBRBALIHDQL '33/ K> SFD>QFLK >KA TEBK
FKCLOJ>QFLK FP PBK(Referer FQ TFII LKIV @LKQ>FK QEB LOFDFK LC QEB PLRO@B >KA KL(
41+ CLO B>JMIE https://www.example.com CG-QEBO QI https://www.example.com/

page/ #BQ>FIP LK QEB LQEBO S>IFAXQEKEPR®>K ?B CLRKAIBCBEBBIFH@V
PMB@Fc@>QRBLRDE PR@E > EFDE R unsafe-url T>06KQP CROQEBBE®KD>QFLK ?RQ FP
IFBIV QL ?BREFOA M>@QIMLKBKQBEHK>IVQF@P LBOAISPBIBKQ-(BFPBP

Feature Policy

P QEB TB? MI>QCLOJ ?B@LJBP JLOB MLTBOCRI >KA CB>QRBBP EBK >TRPBAHEBPB KBT
/(P FK FKQBOBPQFXP T LOABO QL IFJFQ JFPRPB LC MLTBOCRI /(P-QIRF-@B-K\WBBRB >
Feature-Policy EB>ABO QL AFP>?IB CB>QROBP QE>Q >OB KLEBRBRRBQHA MUIH_J
?BFKD >?RPBA

'‘BOB >0B QEB JLPQ MLMRI>O CB>QROBP QE>Q >0B @LESUROBATQE > %

>JJFI MMMV EH= /- H<;HHH FEB?3@Q<;HHH FEB?97?;I
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https://www.w3.org/TR/referrer-policy/#referrer-policies
https://www.w3.org/TR/referrer-policy/#referrer-policies
https://w3c.github.io/webappsec-feature-policy/
https://w3c.github.io/webappsec-feature-policy/
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Feature Desktop Mobile
microphone
camera
payment
geolocation
gyroscope
%FDROB 3LM Feature-Policy LMQFLKP RPBA

6 B @>K PBB QE>Q QEB JLPQ MLMRI>O CB-@RRB@L SIHP QEB JF@OLMELKB TFQE >IJLPQ
LC ABPHQLM >KA JL?FIB M>DBP FPPRFKD > MLIF@V QE>Q FK@IRABP FQ #BISFKD ABBMBO FKQL
@>K ILLH >Q TE>Q QELPB M>DBP >0B >IILTFKD LO ?IL@HFKD

Feature Configuration Usage

microphone none
microphone none
microphone self
microphone self
microphone *
microphone *
%FDROB 2BQQFKDP RPE microphone CB>QROB

IV C>0 QEB JLPQ @LJILK >MMOL>@E EBOB FP QL ?IL@H RPB LC QEB JF@ODERELKB >IQLDBQEBO
>?LRQ LC M>DBP Q>HFKD QE>Q >MMOL>@E PJ>Il KRJ?BO LC M>DBP AL >IILT QEB RPB LC QEB
JF@OLMELKBQEBFO LTK LOFDFK >KA FKQBOBPQR@®B@QFLK LC M>DBP FKQBKQFLK>IIV >IILT
RPB LC QEB JF@OLMELHBIZOFDFK IL>AFKD @LKQBKQ FK QEBFO M>DB

X-Frame-Options

3EB X-Frame-Options ~ EB>ABO >IILTP > M>DB QL @LKQOLI TEBQEBO LO KLQ FQ @>K ?B MI>@BA F
FCOB ?V >KLQEBO M>DB 6EFIPQ I>@HFBEPEIER frame-ancestors  FK "2/ JBKQFLKBA
>?LSB FQ T>P BCCBEQRAFAR OBNRFOB CKEKBA @LKQOLMIEKTD
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https://tools.ietf.org/html/rfc7034
https://tools.ietf.org/html/rfc7034

Part Il Chapter 8 : Security

6 B PBB QE>Q QEB RP>DI X-Frame-Options  EB>ABO FP NRFQB EFDE LK ?LQE ABPHQLM
>KA JL?FIB >KA @>K >IPL ILLH JLOB @ILPBIV >Q QEB PMB@Fc@ @QRICRRO
RPBA

Configuration Desktop Mobile

sameorigin
deny
allow-from
%FDROB  X-Frame-Options @LKcDRQFLK RPBA

(Q PBBJP QE>Q QEB S>PQ J>GLOFQV LC M3DERMBRQRM@ERKD LTK LOFDFK 4@ QEB KB
PFDKFc@>KQ >MMOL>@ BSBREIFKE >IQLDBQBBEBP FP PFJFI: frame-ancestors ~ FK

"2/ TEBOB QEBPB >MMOL>@EBP >OB >IPL QEB JLPQ @LJJILK (Q PELRIA >IPL 7B KLQBA QE>(
allow-from  LMQFLK TEF@E FK QEBLOV >IILT PFQB LTKBOP QL IFPQ QEB QEFOA M>0QV AL
QL GOB T>PKESBO TBIl PRMMLOGQEA E>P ?BBK ABMOB@>QBA

X-Content-Type-Options

3EB X-Content-Type-Options EB>ABO FP QEB JLPQ TFABMBABRNBI@ ROFQV 'B>ABO >KA FP
>|PL QEB JLPQ PFIMIB TFQE LKIV LKB MLPPF2BFLKKSB nosniff 6EBK QEFP EB>ABO FP
FPPRBA > ?0LTPBO JRPQ QOB>Q > MFB@B LC @LKQBRHB*B@HBOBAF Content-

Type EB>ABO >KA KLQ QOV QL @E>KBBQEBBMAS>IRB TEBK FQ FKCBOP > cIB FP LC > AFCCB!
QVMB>®FLRP PB@ROF®@ K ?B FKQOLAR@BA FC > ?0LTPBO FP MBOPR>ABA QL FK@LOOB
QVMB

6 B cKA QE>Q >K FABKQF@>I  LC M>DBP LK ?LQE JL?FIB >KA ABPH! X-Content- QEB

Type-Options  EB>ABO

X-XSS-Protection

3EB X-XSS-Protection EB>ABO >IILTP > PFQB QL @LKQOLI QEB 722 RAFQLO LO 722 %FIQBC
FKQL > ?0LTPBEF@E PELRIA FK QEBISBYABIRILIB 722 MOLQB@QFLK

LC #BPHQLM OBNRBPQP >KA  LC JL?FIB OBNRBPQP R X-XSS-Protection
EB>AB@FDDFKD FKQL QEB A>Q> TB @>K PBB TE>Q QEB FKQBKQFLEQLORIIFR PKQB LMBO

>JJFI ;L ;BEF;CEP?BB7 EH=E@ &/+ #7:;HI3 ! HC;*FJ?EDI HEMI;H69ECF7J?8?B?JO
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%FDROB

Configuration Desktop Mobile

1;mode=block

1;report=
%FDROB  X-XSS-Protection @LKcDRQFLK RP>DB

3EB S>IR 1 BK>?IBP QEB clQBO >RAF( mode=block PBQP QEB MOLQB@QFLK QL QEB PQOLKDBPQ
PBQQFKD FK QEBLOV TEBEBMR@QBA 722 >QQ>@H TLRIA @>RPB QEB M>DB QL KLQ ?B OBKABC
3EB PB@LKA JLPQ @LJILK @LKCFRR T>P QL PFIMIV BKPROB QEB >RAFQLO cIQBO T>P QROKBA L
2V MOBPBKQFKD > S: 1 :BHACQEBK QEB OA JLPQ MLMRI>O @K ¢ORONRFQB FKQBOBPQFKD

2BQQFKD > S>If 0 EK QEB EB>ABO FKPQOR@QP QEB ?0LTPBO7ZR ARRSQIBEHQBO QE>Q FQ
J>V ESB 2LJB EFPQLOF@ >QQ>@HPARAKRDQEB >RAFQLO LO clQBO @LBAFKRRQOF@H
>PPFPQFKD >K BUGEBHO QE>K MOLQB@QFKD QEB RPBO PL-PILIBFPEQRIMMED>?IB FQ FC
QEB TBOB @LKCABKY @EB >ABNR>QB MOLQB@QFLK >D>FKPQ 722 FK MI>@B

#RB QL QEBPB >QQ>@HP $ADB OBQFOBA QEBFCIBZBMIOIBEEQBA QEBFO 722 RAFQLO >KA
%FOBCKBBO FIMIBJBKQBA PRMMLOQ CLO QEBEIBOEIRPEBE FABPMOB>A RPB LC QEB EB>ABO
>Q >MM@RI>QBIV  LC >Il PFQBP ABPMFQB FQ ?BFKD I>ODBIV RPBIBPP KLT

Report-To

3EB1BMLOQFKD /T>P FKQOLAR@BA QL >IILT PEQBQRIBO D>QEBO S>OFLRP MFB@BP LC
QBIBJBQOV COLJ QEB ?0LTHB8Y BOOLOP LO MOL?IBJP LK > PFQB @>K OBPRUBERBHR@EO B

CLO QEB RABD:PFQB BRIBO @>K LKIV cKA LRQ FC QEB RPBO @LKQ>@QP QEBJ 3EB 1BMLOQFKL
MOSFABP > JB@E>KFPJ CLO > ?0LTPBO QL >RQLJ>QF@>IIV OBMLOQ QEBPBWRREBJIP TFQELRQ
FKQB@QFLK LO FKQBOORMQFLK 3EB 1BMLOQFKD /(\FREFFEREBRA Report-To

EB>ABO

IV PMB@FCVFKD QEB EBF@O@LKQ>FKP > IL@>QFLK TEBOB QEB QBIBJBQOV PELRIA ?B PBKQ >
20LTPBO TFIl >RQLI>QF@>IIV ?BDFK PBKAFKD QEB@>R:RPBAVOA M>0QV PEDSF@B IFH
1BMLOQ 41(QL @LIIB@Q QEB OBMLOQP LO @LRB@EKHBEIQES B>PB LC ABRKQ >KA

>JIFI MMM EH= /- HFEHJ?D=
>JJFI 19E1J>;BC; 9E KA FDBG?D= J>;FEHJ?D= 7F? D;B EJ>;H CT@EH 9>7BEHJIKH?
>JJFI HFEHJ KH? 9EC
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https://www.w3.org/TR/reporting/
https://scotthelme.co.uk/introducing-the-reporting-api-nel-other-major-changes-to-report-uri/
https://report-uri.com/
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@LKcDRQFLK TB @>K PBB QE>Q LKIV >@DHALBAC ABPHQLM  >KAJL?FIB  PFQBP
@ROOBKQIV BK>?IB QEFP CBEBRIEB 8IFKA LC QBIBIRG@MW\V@LIIB@Q OBCBO QL QEB
1BMLOQFKD /( PMB@Fc@>QFLK

Network Error Logging

-BQTLOH $OOLMBFKD -$+ MOSFABP ABQ>FIBA FKCLOJ>QFLK >?LRQ S>OFLRP C>FIROBP FK
?0LTPBO QE>Q @>K OBPRIQ FK > PFQE-QBEBIGE BRBMBQ Report-To  FP RPBA QL OBMLOQ
MOL?IBJP TFQE > M>DB QE>Q FP IL NEL\EBEBBO >IILTP PFQBP QL FKCLOJ QEB ?0LTPBO QL
@>@EB QEFP MLIF@V >KA QEBK QL OBMLOQ CRQROB @LKKB@QE:NMBK BB3RYEEBK QEB
BKAMLFKQ @LKcDROB/ Reporting-To  EB>ABO >8B -$+ @>K QEBOBCLOB ?B PBBK >P >K
BUQBKPFLK LC QEB 1BMLOQFKD /(

.C @LROPB TFQE -$+ ABMBKAFKD LK QEB 1BMLOQFKD /{QTBBEEQRBRP>DB LAGBEA

QE>Q LC QEB 1BMLOQFKD /( PL TB PBB PFJFI>OIV ILT KRJ?BOP EBOB QLL >Q  CLO ABPHQ
OBNRBPQP >KA  CLO JL?FIB 3EB C>@Q QEBPB KRJ?BOP >0OB FABKYF@BI FBEBDBPQ QEB
ABMIVBA QLDBQEBO

-$+ MOISFABP FK@OBAF?IV S>IR>?IB FKCLOJREKGBBIA JLOB >?LRQ QEB QVMB LC
FKCLOJ>QFLK FKBRQHROH $OOLMBFKD PMB@Fc@>QFLK

Clear Site Data

6FQE QEB FK@OB>PFKD >?FIFQV QL PQLOB A>Q> IL@FEB.ISF-REROHFBB @>@EBP >KA IL@
PQLDB QL K>JB ?RQ > CBDB LMBOOP KBBABA > OBIFA?IBLT3>K>DB QEFP A>Q> 3EB "IB>0O
2FQB #>Q> EB>ABSRABP > JB>KP QL BKPROB QE>Q >Il A>Q> LC > M>0OQF@R-O@\MB FP OB
QEB AB-@B QELRDKEQ B PRMMLOQBA FK >II 20LTPBOP

&FBK QEB K>QROB LC QEB EG5ABRKPROMOFPFKD QL PBB >IJLPQ KL RP>DB OBMLOQBA Gf
ABPHQLM OBNRBPQP >KA JL?FIB OBNRBPQP 6FQE LRO A>Q> LKIV ILLHFKD >Q QEB ELJB M:
TB]OB RKEWN QL PBB QEB JLPQ @LJJLK RPB LC QEB EB>ABO TEF@E TLRIA ?B LK > ILDLRQ BK
AMLK ILDDFKD LRQ LC > PFQB QEB®EQBILRBOBQROK QEB "IB>0 2FQB #>Q> EB>ABO >KA Q
20LTPBO TLRIA OB >Il A>Q> LC QEB FKAF@>QBA QVMBFBIECE CRRIIES LK QEB ELIB
M>DB LC > PFQB

>JJFI MMMV EH= /- HFEHJ?D=

>JIFI MMM EH=/- D,JMEHA ;lBH BE==?D=

>JIFI M 9 =2]>K8 ?E D;JMEHBHHBE==?D=:fD;: D;JMEHA ;HEH JOF;|
>JJFI 97D?KI; 9EC <;7J C:D >JIF6>;7:;HIB9B; 7H 12J; 737
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Cookies

"LLHFBP ESB J>KV PB@ROFQV MOLQBERPFYIRP-KA TEFIPQ PLJB LC QELPB >OB ILKD PQ>KAFKD
>KA ESB ?BBK S>FI>?IB CLEX@P PLJB LC QEBJ >OB OB>IIV NRFGB KEEKESKQOLAR@BA LKIV
FK QEB I>PQ @LRNEBQR V

Secure

3EB Secure  d>D LK > @LLHFB FKPQOR@QP > ?0LTPBO QL LKIV PBEA OPB@ROHEFB L
'33/2 @LKKB@QFLK >KA TB cKA LKIV > PJ>Il LCPFQBP LK ABPHQLM >KA LK JL?FIB
FPPRFKD > @LLHFB TFQE QEB 2B@ROB d>D PBQ LK QEBFO ELJB M>DB 3EFP FP ABMOBPPFKD @
OBI>@B>PB TFQE TEF@E QEFP CB>QROB @>K ?B RPBA D>FK QEB EFDE RP>DB LC >K>IVQF@F
>ABOQFPBJENEFOA M>OBNVRBPQP TEF@E TFPE QL @LISB@QLEEYSY/ >KA '33/2 FP

IFBIV PBTFKD QEBPB KRJ?BOP >KA FQ TLRIA ?B FKQBOBPQFKD OBPB>O@E QL PBB QEB RP>DB L
@LLHFBPBIFRQEBKQF@>QFLK @LLHFBP

HttpOnly

3EB HttpOnly  d>D LK > @LLHFB FKPQOR@QP QEB ?CBREBS2@@HBHIQ LK QEB M>DB COLJ
>@@BPPFKD QEB @LLVKBLIHEBP >OB LKIV RREZSPEBISPL >0OB KLQ KBBRXRER

)>S>2@O0FMQ LK QEB M>DB PL OBPQOF@QFKD >@@BPP QL > @LLHFB FP > DOB>Q MOLOB@QFL
>QQ>@HP COLJ PQB>IFKD QEBB@KAHFB>6 > JR@E I>0DBO LC PFQBP FPPRFKD > @LLHFB TFQE
d>D LK QEBFO ELIBM>DB>Q LK ABPHQLM>KA LK JL?FIB

SamesSite

P > JR@E JLOB OB@BKQ >AAFQFLK QL @LLHFB M( SameSite _#D GEE MLTBOCRI
MOLQB@QFLK >IDERPQFQB 1BNRBODBOV1% >QQ>@HEQBK >IPL HKLTK >P 721%

3EBPB >QQ>@HP TW.AAFKD QEB C>@Q QE>Q ?OLTPBOP TFIl QVMFE:K(Y BKEHRBB BIBISI
OBNRBPQP 3EBOBCLEE-GE NDDBA FK >KAFL@ELHFBP PBQ >KA QEBK SFPFQ > J>IF@FLRP PFQ
FQ @>K BB @>Il CLO >K /( >KA QEB ?0LTPBO TFII "EBIMCRIIV_ PBKA QEB @LLHFBP AAFKD QEB
SameSite >QQOF?RQB QL >"LLHFB >IILTP > TB?PFQB QL FKCLOJ QEB ?0LTPBO KLQ QL PBKA QE
@LLHFBP TEBK @>IIP >OB FPPRBA COLJ QEFOA M>0QV PFQBP >KA EBK@B QEB >QQ>@H C>FIP

IBFKD > OB@BKQIV FKQOLAR@BA JB@E>KFPJ QEB RP>DB LC 2>JB 2FQB @LLHFBP FP JR@E ILTB
TLRIABIMB@Q >Q LC OBNRBPQP LK ?LQE ABPHQLM >KA JL?FIB 3EBOB >OB RPB @>PBP TEBK :

>JJFI ;D M?A?F;:?7 EH= M?ER IAJ;6tGK;1J6<EH=;HO
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@LLHFB PELRIA ?B PBKQ @OIRPBFRDIBBYFKDIB PFDK LK PFQBP FIMIF@FBYJERD QEB
@LLHFB >ILKD TFQE >K >RQEBKQFE>QFLK QLH

Configuration Desktop Mobile

strict

lax

none

%FDROB 2>JB2FQB @LKcBRELK RP>DB

6 B @>K PBB QE>Q LC QELPB M>DBP >I0B>AV RPFKD 2>JB 2FQB @LLHFBP JLOB QE>K E>IC
RPFKD Fistrict  JLAB 3EFP FP @ILPBIV CLIINTBAJBP RPFKD 2>JB % lax HKAB >KA

QEBK > PJ>Il PBIB@QFLK LC PFQBP RPF none =BEFRREPQ S>IRB FP RPBA QL LMQ LRQ LC QEB
RM@LJFKD @E>KDB TEBOB ?BRMRBIPSI FIMIBJBK lax JLAB ?V ABC>RIQ

IB@>RPB FQIFABP JR@E KBBABA MOLQB@QFLK >D>FKPQ > A>KDBOLRP >QQ>@H QEBOB >
FKAF@>QFLKP QE>Q IB>AFKD ?0L FRBEIRNRGEFP CB>QRBBRIGKA BK>?IB FQ LK
@LLHFBSBEK QELRDE QEB S>IRB FP KLQ PBQ (C QEFP TBOB QL E>MMBK QEB 2>JB2FQB MOL(
2B BK>?IBA QELRDE FK FQBOTBBEIQF! lax JJLAB >KA KL strict  JLAB >P QE>Q TLRIA

IFBIV @>RPB JLOB ?0B>H>DB

Prefixes

KLQEBO OB@BKQ >AAFQFLK QL @LLHFBP >OBPLREBBBIEREBIQEB K>JBRT @LLHFB QL

>AA LKB LC QTL CROQEBO MOLQB@QFLKP QL GBUFR>6BBB\QEBSRU>DP @>K ?B
>@@FABKQ>IIV RKPBQ LK @LLHFBP QEB K>JB TFIl KLQ @E>KDB PL RPFKD QEB K>JB QL AB
>QQOF?RQBP @>K JLOB OBIF>?IV BKCLO@B QEBJ

"ROOBKQIV QEB K>JBRO BLLHFB @>K ?BBACBEQE BFC__Secure- LC_ Host-  TFQE
7LQE LCCBOFKD >AAFQFLK>| PB@ROFQV QL QEB @LLHFB

No. of Home Pages % of Home Pages

Prefix value Desktop Mobile Desktop Mobile

__Secure-

__ Host-

>JJFI 8BE= 9BE?KC EH= sl BEF;HI=JA:0 <EH D;MJCB
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%FDROB "LLHFB MOBcU RP>DB

P QEB cDROBP PEDEB RPB LC BFQEBO MOBcU FP FK@OBAF?IV ILT ?RQBALOHBER QB I0BI>U
QEI__Secure- MOBcU ALBP PBB JLOB RQFIFW>QFLK >I0B>AV

Subresource Integrity

KLQEBO MOL?IBJ QE>Q E>P ?BBK LK QEB OFPB OB@BKQIV FP QEB PB@ROFQV LC OA M>0OQV AE
6EBK IL>AFKD > P@OFMQ cIB COLJ > OB HHOBQE>Q QEB P@OFMQ\WBJEBFRY QE>Q

TB T>KQBA MBOE>MP > M>O@@@RILKD.S GORBOV#- LO OA M>0QV ELPQFKD PBOSF@B FP
@LIMOLIFPBA QEB P@OFMQ 2(EP EMFE)FKD @LRIA 7B >IQBOBA (K QEFRP@BKFGRIQFLK

TLRIA KLT ?B IL>AFKD J>IF@FLR2RBOFMQ QE>Q @LRLRESERPFQLOP 3EFP FP TE>Q
PR?0BPLRO@B FKQBDOFQV MOLQB@QP >D>FKPQ

IV >AAFKD >integrity ~ >QQOF?RQB QL > P@OFMQ LO IFKH Q>D > ?0LTPBO @>K FKQBDOFQV @F
M>0QV OBPLRO@B >KA OBGB@Q FQ FC FQ E>P ?BBK >IQBOBA FK > PFJFI>0 J>KKBO QE>Q "2/ E>
>7LSB >OB RPBA

<script

src =" https://code.jquery.com/jquery-3.4.1.min.js

integrity =" sha256-CSXorXvZcTkaix6Yvo6HppcZGetbY MGWSFIBW8HfCJo=
crossorigin ="anonymous " ></ script >
6FQE LKIV LC ABPHQLM M>DBP >KA LC JL?FIB M>DBP @LKQ>FKFKD

IFKH LO P@OFMQ Q>DP TFQE QEB FKQBDOFQV]P@ROFCRQE AEDLQEMIBKQ FK QEB
RPB LC 21( 6FQE J#K#-P KLT MOLSFAFKD @LAB P>JMIBP QE>Q FK@IRAB QEB 21( FKQBDOFQV
>QQOF?RQB TB PELRIA PBB > PQB>AV FK@OB>PB FK QEB RPB LC 21(

Conclusion

P QEB TB? DOLTP FK @>M>?FIFQFBP >KA >IILTP >@@BPP QL JLOBB-KAQ:OEPH®@E(BS
FK@OB>PFKDIV FIMLOQ8] BIEDREL >ALMQ TB? PB@ROFQV CB>QROBP QL MOLQB@Q QEBFO
>MMIF@>QFLKP 3EB PB@ROFQ$EBFRREBRER @E>MQBO >0OB ABCBKPBP ?RFIQ FKQL QEB TB*
MI>QCLOJ FQFBIEI>?IB QEEDV TB? >RQELDB SBO>P > GFBT LC QEB PQRAV OBPRIQP FK QEFP
@E>MQBO PELTP QEBMBLLC BBOI FIMLOQ>KQ PB@ROFQV JBAQERMBIERBRBIV QL > PR?PBQ

LC QEB TB? EBEKD > PFDKFc@>KQ M>0Q LC QERBEPBRQBIB@ROFQV LO MOFS>@V ?RDP
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Encryption

(K QEB OB@B¥QF QEB TB? E>P J>AB QEB JLPQ MOLDOBPP LK QEB BK@OVNKIFHE® LIE A>Q> |
ABP@OF?BA FEQEB@QPB@QFLK QE>KHPKMB-LG BCCLOQP COLJ ?GKIREDRS

ABSBILMBOP >KA "BOQFc@>QB RQELOFQBERFPRE@FONMVIQ>@EBFCR LC QEB TB? RPFKD

'33/2 E>P PQB>AFIV DOLTK Q QEB QFJB LC TOFQFKD QEB J>GLOBSM+TEIBQBP >0B >

'33/2 BKPROFKD @LKCABKQF>IFQV >KA FKQERGF QIMLOQEKSBD LC TB?PFQBP

TEF@E BK>?IB '33/2 RPB KBTRGDB PB@RBBBFLKP LC QEB 3+2 MOLQL@LI 3+2S >KA

3+2S  3EB RPB LC PQOEHIMEBO PRIRGBE>P $2 FK &", JLAB FP >IPL EFDE >@@LRKQFKD CL
LSBO LC OBNRBPQP LK >Il MI>QCLOJP

Q QEB P>JB QFJB D>MP FK 3+2 @RERC-0OB PQFII C>FOIV @BDLKLSM>DBP PRCCBO
COLJIFWBA @LKQERPRBP OBPRIQFKD FK ?0LTPBO T>OKFKDP >KA LC PFBBPEILKQ>FK >(
@LKQBKQ ?BAZM JLABOK ?0LTPBOP CLO PB@ROFQV OB>PI(EB 2BKBeQFEBC
2QOF@XBMLOQ 2B@RKINGIQBKA QL > PJ>Il PR?PBQ LC J>GLO PFQBP >KA QEB J>GLOFQV |
TB?PFQBP AQKBK>?IB QEB JLPQ PB@ROB '232 @QRERROKA >0B KLQ BIFDEZIB CLO
MOBIL>AFKBPMFQB MOLDOBPP FK '33/2 >ALMQFLK > I>0DB KRJ?BO LC @LLHFBP FP PQFII P
QElSecure d>D LKIV LC ELJB M>DBP QE>Q PBQ @LISBREPQEBS COLJ ?BFKD BBRQ L
RKBK@OVMQBA '33/

Defending against common web vulnerabilities

6 B? ABBILMBOP TLOHFKD LK PFQBP TFBEABBIKRIEIIEK BK>?IB LMQ FK TB? PB@ROFQV CB>(
QL MOLQB@Q QEBFO >MMIF@2QFLRERCOI@IF@HG>@HBRRDLQEBO @LJJILK TB? ?RDP

3EBPB FPPRBP @>K ?B JFQVPBIEMN-KD > KRJ?BO LC PQ>KA>0A ?0OL>AlV PRMMLOQBA '33/
OBPMLKPB EB>ABOP FK X-Frame-Options X-Content-Type-Options >KA
Content-Security-Policy

(K 1>0ODB M>0Q ARB QL QERERQVMMB?LQE QEB PB@ROFQV CB>QROBP >KA TB? >MMIF@>QFL
JFKLOFQV LC TB?PFQBP @ROOBKQIV RPB QEBPB ABCBKPBP >KA LCQBK BK>?IB LKIV QELPI
TEF@E AL KLQ OBNRFOB PFDKFc@>KQ OBC>@QLOFKD BCCLOQP 3EB JLPQ @LJJILK LMQ Fk
PB@ROFQV CB>QF X-Content-Type-Options BK>?IBAY LC M>DBP X-Frame-

Options >KA QEB ABMOB@>( X-XSS-Protection EB>ABO 3EB JLPQ MLTBOCRI

TB? PB@ROFQV JB@E>KFPJ['LKQBKQ 2BBRVFPULKIV BK>?IBA RC TB?PFQBP >KA LKIV

> PJ>Il PR?PBQ LC QEBJ >?LRQ LC >l PFQBP RPB QEB P>CHBOK®LXABARK

KLK@BP >KA E>PBBB OBI>Q Referrer-Policy >FJFKD QL OBAR@B QEB >JLRKQ LC
FKCLOJ>QFLK PBKQ QL QEFOA M: Referer ‘ERESBOP FP PFJFI>OIV LKIV RRBA ?

TB?PFQBP

>JIFI ;D M?A?F;:27 EH= M?ER IRU;619H?FJ?D=
>JJFI ;D M?A?F;:27 EH= M?ER IRU;6LGK;1J6<EH=;HO
>JJFI ;DM?A?F;:27 EH= M?A? B?9A@79A?D=
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Modern web platform defenses

(K QEB OB@BQF TB? ?0LTPBCEBEIMIBIBKQBA MLTBOCRI KBT JB@E>KFPJP TEF@E LCCBO
MOLQB@QFLKP COLJ J>GLO @|>PPBRFIFDSRKBIA KBT TB? QEOB>QP QEFP FK@IRABP
2R?0BPLRO@B (KQEBIBXFQB @LLHFER@LLHFB M@RU

3EBPB CB>QROBP EBBK >ALMQFLK LKI/@BI>@REPJ>II KRJ?BO LC TB?PFQBP QEBFO QLQ>I
@BBGDB FP DBKBOTBII ?BILT  3EB BSBK JLOB OB@BKQ PB@ROFQV JB@E>KFPJP PR@E >P
30RPQBWNBP "OLPP .OFDFK 1BPLRQ@GBAM.O'OLPP .OFDFK .MBKBOF@\E>SB KLQ PBBK

>KV TFABPMOB>A >ALMQFLIBEP LC V

2FJFI>0@L8BKFBK@B CB>QROBP PREMEPQERD /BQTLOH $OOLMBFKEKA QEB
Clear-Site-Data EB>ABO >0B >IPL PQFII FK QEBFO FKC>K@V >KA >OB @R®SBKQIV ?BFKD RPB,
PJ>Il KRI?BO LC PFQBP

Tying it all together

Q TB? P@>IB QEB QL&BG@R LC LMQ FK MI>QCLOJ PB@ROFQV CB>QROBP EFA@ROOBKQIV OBI>C
$SBK QEB JLPQ ?0L>AIV >ALMQBA MOLQB@QFLKPAHBBBRERA NR>0QBO LC TB?PFQBP

IBSSFKD QEB J>GLOFQV LC QEB TB? TFQELRQ MI>QCLOJ P>CBDR>0AP >D>FKPQ @LJJLK PB@ROI
JLOB OB@BKQ PB@ROFQV JB@E>KFPJP PR@E >P "LKIPRXQB GRRGATEDNOB

BK>?IBAY IBPP QE>K LC TB?PFQBP

(Q FP FIMLOQ>KQ QL KLGBCEIER) QEB >ALMQFLK LC QEBPB JB @ ERER (R FPMAP

I>0DBO TB? >MMIF@>QFLKP TEF@E COBNRBKQIV E>K2RRBOB FGK FEFREBIBOP LC

QEBPB PFQBP JLOB COBNSIKDFKFKEIEKD QEBFO TB? ABCBKPBP FK@IRAFKEKENS>?IFKD > O
LC MOLQB@QFLKP >D>FKPQ @LJ3PRISBREBOQLLIP PR@EISP.?2PBOS>QLOKA2B@ROFQV
'B>ABOP @>K MERAB > RPBCRI @EB@HIFPSHEC-PEPRPB@ROFQV CB>QROBP

(C VRO TB? >MMIF@>QFLK E>KAIBB REERFAFS> @LKPFABO BK>?IFKD QEB PB@ROFQV JB@E>KF
LRQIFKBA FK QEFP PB@QFLK QROIREEB@SKARISHEB TB? P>CBO

>JIFI M 9 =23>K8 ?E M;87FFI;9 JHKIJ;: JOF;1 :213 IF;9

>JJFI ;L ;BEF;I€EP?BB7 EH= :E@ @/+ HEIl *H?=?D6-|ER6+EB?906-
>JIFI MMMO>BC;137JKI 9EC <;7JKH

>JJF| E8I;HIZJEHOEP?BB7 EH=

>JIFI ;9KH?JO>;7;HI 9EC
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https://w3c.github.io/webappsec-trusted-types/dist/spec/
https://developer.mozilla.org/docs/Web/HTTP/Cross-Origin_Resource_Policy_(CORP)
https://www.chromestatus.com/feature/5432089535053824
https://observatory.mozilla.org/
https://securityheaders.com/
https://securityheaders.com/
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Authors

2@LQQ 'BIJB

X 2@LQQ=BIJB () 2@LQQBIJB & EQQMP@LQQEBIJB @L RH

2@LQQ 'BIJB FP > 2B@ROFQV 1BPB>0@EBO >RANLER/ABIFLEKA
PB@ROFQVEB>ABORBI@L@>K cKA EFJ Q>IHFKD >?LRQ PB@RQEBOLK 3
2@LQQ="BIIB>KA ?ILDDFKDP@LQQEBIJB @L RH

OQRO )>K@

X >0QROG>K@) >0QROG>K@

OQRO )>K@ FP >K (KCLOJ>QFLK 2B@ROFQV $KDFKBBO >Q &LLDIB TLOHFKD LK
>KA >ALMQFKD TB? MI>QCLOJ PB@ROFQV JB@E>KFPJP >@OLPP &LLDIB >KA QE
I>ODB 'B >ODRBP TFQE MBLMIB LK QEB FEQBBKED K@ THEBO

>JIFI HFEHJ KH? 9EC
>JJFI 1;9KH?JO>;7:;HI 9EC
>JJFI 19EJJ>BC; 9E KA
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https://x.com/Scott_Helme
https://github.com/ScottHelme
https://scotthelme.co.uk/
https://report-uri.com/
https://securityheaders.com/
https://x.com/Scott_Helme
https://scotthelme.co.uk/
https://x.com/arturjanc
https://github.com/arturjanc
https://x.com/arturjanc
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Part Il Chapter 9

Accessibility

T

Written by Nektarios Raisios David Fox, andAbigail Klein
-L?;M;: 80 '7TKH 8;HBO

D7BOP;: 8GEK=.?BB7HI9A 1?I9EC?D: 7L?:! EN
?2J;:80 7L?: I EN

Introduction

@@BPPF?FIFQV LK QEB TB? FP BPPBKQF>IECLKA-BNRFIRRES L @GFROB LC LRO PL@F>
>KA TLOH IBB JLSB QL QEB LKIFKB TLOIA FQ ?BEBKIHFOB FIMLOQ>KQ CLO MBLMIB TFQE
AFP>?FIFQFBP QL 7B >?IB QL M>0QF@FM>QB:R& QR ILKFFREJEH@BC?>00FBOP )RPQ >P ?RFIA
>O@EFQB@QP @>K @OB>QB LO LIFQ >@@BPPF?FIFQV CB>QRNUBPTER@BBEVEBBI@E>FO
@>K EBIM LO EFKABO QEBPBERERES DV RPBOP OBIV LK

6EBK QEFKHFKD >?LRQ RPBOP TFQE AFP>?FIFQFBP TB PELRIA OBJBJ?BO Q¥R QQHEBFO RPE
LCQOBK QEB P>JB[@EHRPQ RPB AFCCBOBKQ QLLIP 3EBPB MLMRI>O QLLIP FK@IRAB ?RQ >0OB
P@OBBK OB>ABOP P@OBBK J>DKFcBOP GQLARBB WD IGBKDLFBSDLKQOLIP

.COBK FIJMSEKD QEB >@@BPPF2RERFQB\E>P ?BKBc@EBOLKEBEEFIB TB QVMF@>IIV

QEFKH LC MBLMIB TFQE AFP>?FIFQFBP >P MBLMIB TFQE > MBBISKBK @AREB2FIFQV
QBJMLEDV LO PFQR>QFLK>| AFREPBIFIMB PLIBLKB JFDEQ ?B MBOJ>KBKQIV BEKA E>
QBJMLEDV 8B FKCB@QFLRFQR>QFLK2BIVRQPFAB RKABO > DI>OFKD PRK |l LC QEBPB JFDEQ
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BUMI>FK TEPLIBLKB FP RK>?IB QL PBB QEBFO BAWEBE>BSFQR>QFLK>I AFP>?FIFQFBP >KA PL
FIMOSFKD QEB >@@BPPF2REJNBRGMDB TFII FBBMEBBIBOFBK@B LC >Il RPBOP FK >K
PFQR>QFLK

3EB6 B? "LKQBKQ @@BPPF?FIFQV &RABIRKBRASFPB LK ELT QL B-HTB?PFQB

>@@BPPF?IB 3EBPB DRFABIFKBP TBOB RPBA >P QEB ?>PFP CLCROREK IKX\@FPER TS FP
AFCC@RIQ QL MDEDB@>IIV >K>IVWB QEB >@ @BPPF?FIFQVLAEKFRPRE@B BEB TB?

MI>QCLOJ ISBABP SB3| T>VP LC >@8HRD PFIFI>0 CRK@QFLK>| OBPRIQP ?RQ QEB RKABOIVFKD @
MLTBOFKD QEBM?2B @LIMIBQBIV AFCCBOBKQ 3EBOBCLOB LRO >K>IVPBRERERRQCK >MMOL
LSBOII TB? >@@BPPF?FIFQV

6 BB PMIFQ RM LRO JLPQ FKQBOBPQFKD FKPFDEQP FKQL CLRO @>QBDLOFBP B>PB LC OB>AFI
TB? B>PB LC M>DBRG>QFLK >KA @LIM>QF?FIFQV TBQIBEHEHRINEEP

-L PFDKFc@>KQ AFCCBOBK@B FK >@@BPPF?FIFQV T>P CLRKA ?BQTBBK ABPHQLM >KA JL?FIB Al
P > OBPRIQ >Il LC LRO MOBPBKQBA JBQOF@P >OB QEB OBPRIQ LC LRO ABPHQLM >K>IVPFP RKIE
PQ>QBA

Ease of reading

3EB MOFJ>OV DL>| LC > TB? M>DB FBQIGABIEBKQ RPBOP T>KQ QL BKD>DB TFQE 3EFP @LKQBKQ
JFDEQ ?B > SFABL LO >K >PPLOQJBKQ LC FJ>DBRFIBR F&]P PFIMIVUQEEKQEEB M>DB
(QIPBQOBJIBIV FIMLOQ>KQ QEXMERO@IEKQBKQ FP IBDF?IB QL LRO OB>ABOR) (@ES#PFQLOP @>K
TB? M>DB QER3IR BKD>DB TFQE FQ TEF@E BKAP RM TEEKIDESQESP PB@JUFLKHTB

>Q QEOBB >0OB>P FK TEF@E PFQBP PQORDDIBA

Color contrast

3EBOB >OB J¥K@>PBP TEBOB SFPFQROPREPOQBVIKLQ ?B >?IB PBB FQ MBOGEBRIQOR J>

?B @LILO?IFKA >KA RK>?IB QL AFPQFKDRFPE ?BQTBBK QEB CLKQ >KAPK@&BOWLRKA @LILO
JBK>KA FK TLIJBK LC $ROLMB>K ABP@BKE>MP QEBB PFIMIV OB>AFKD TEFIB QEB PRK

FP LRQ >KA @OB>QFKD QLKP LC DI>OB LK QEBFO P@OBBK[PFDKFc@>KQIV FIVRBOFKD QEBFO S
QEB]® GRPQ DOLTK LIABO >KAVBEHFEBB\FPQFKDRFPE @LILOP >P\TBIPBR QEB

(K LOABO QL B-PROBRO TB?PFQB FP OB>A>?IB RKABO QEBPB @LKAFQFLKRQIQEFKD PROB V
E>P PRCc@FBKQ @LILB@IRQOFQP ?>@HDOLRKA FP @OFQF@>! (Q FP >IPL FIMLOQ>KQ QL @L}
@LKOPQP TFII ?B PELTK TEBK QEB @LILOEBMIEEA QH\ID>1B

>JJFI MMMM EH=2%2 " GK?9AH<
>JJF MMMSLHB EH= F;EFB; IJESACT7D FK8I "D;J?91 9>7FJH ..%) Fi<
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https://www.w3.org/WAI/WCAG21/quickref/
http://www.cvrl.org/people/stockman/pubs/1999%20Genetics%20chapter%20SSJN.pdf
http://www.cvrl.org/people/stockman/pubs/1999%20Genetics%20chapter%20SSJN.pdf
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B G Color: #FCA469 B G Color: #BD5BOE
#FFFFFF

B G Color: #B8B8B8 B G Color: #707070
#FFFFFF

1?7=KH N7CFB; E< M>7NI; M?J> ?DIK<V9?;DJ 9EBEHEHNHB ZKHJ; |0 E< 'EEASEEA

KIV  LC PFQBP D3SB >l LC QEBRMFRCc@FBKQ @LIEP@IXEIOLQEBO TLOAP LRQLC
BSBOV PFQBEESBQ TEF@E B>PFIV ?IBKAP FKQL QEB ?>@HDOLRKA J>HFKD FQ RKOB>A>?|

)EJ; J>73 M; M;HDSJ 78B; JE 7D7BAPJIND ?DI?:; E< ?C7=;| |E EREH;: C;JH?9 ?1 7D KFF;H
8EKD: E< J>; JEJ7B DKCB8;H E< M;81?J;I F711?D= J>; 9EBEHBEDJH

Zooming and scaling pages

4PFKD IBDF?IB CLKQ PFMWR>0ODBQ PEBBIP RPBOP OB>A >KAGRQJBQRY TB?PFQB 'RQ

BSBK TB?PFQBP MBOCB@QIV CLIILTFKD >II LC QEBPRDFBABGEBP MB@Fc@ KBBAP LC B>@E
SFPFQREFP FPVRBF@B CB>QREBFFIKEE QL WLLJ >KA P@>IFKD >0B PL FIMLOIQFKQ QEB
RPBOP QL QTB:ROW>DBP PL QEBFO KBBAP >0B JBQ .0 FK QEB @>PB LC M>OQF@RI>OIV F¥
PFQBP RPFKDORRRP >KA ?RQQLKBARABES QEB @E>KBRRREBQEB PFQB

3EBOB >0OBIB @>PBP TEBK AFP>?IFKD P@>IFKD FP B@gmVIQEBIBISBEB FK NRBPQFLK FP >
TB? ?>PBA D>JB RPFKD QLR@E @LKQOLIP (C IBCQ BK>?|BABREJEAELEBPBRIMWLLI FK
>KA LRCGEBOV QFJB QEBBOQ>MP QTF@B LK QEB D>JB FOLKF@>11V J>HFKD FQ FK>@ @BPPF

IB@>RPB LC QEFEBIIABBOP >OBRIIEB >?FIFQV QL AFP>?IB QEFP REBE3QRABIKB LC QEB
CLIILTFKD QTL MOLMBOQFBBEK SEBIMLOQ Q>D

user-scalable PBQ (0 LCno

>JJFI 799;1178B;M;8 9EC GK;IJ?ED 7DIM;H C?D?CKC <EDJ I2P;
>JIFI MMMV EH=2$2 " GK?9AH< J7H=;J I?P;
>JJFI ;L ;BEF;ICEP?BB7 EH= :E® /(' 1?;MFEHJ6C;J76J7=
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https://almanac.httparchive.org/static/images/2019/accessibility/example-of-good-and-bad-color-contrast-lookzook.svg
https://almanac.httparchive.org/static/images/2019/accessibility/example-of-good-and-bad-color-contrast-lookzook.svg
https://accessibleweb.com/question-answer/minimum-font-size/
https://www.w3.org/WAI/WCAG21/quickref/#target-size
https://developer.mozilla.org/docs/Web/HTML/Viewport_meta_tag
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maximum-scale PBQ(1 1.0 BQ@

2>AIVABBILMBOP $>JFPRPBA QEFP PL JR@E QE>Q >1JLPQ LEEBOMNRQHEMBB PFQBP LK JL?FIB

AFP>?IB QEFP CB>QROB >KA MMIB >P LCF.2 KL ILKDBO >IILTBBIBARBBP QL
AFP>?|B WLLJFKD ,L?FIB 2>C>OF HPKMDBP QEB Q+BFQBP KL J>QQBO TE>Q @>K ?B
WLLJIBA >KA P@>IBA LK KBTBO BER@BP

Pages with zooming and scaling
Web Almanac 2019: Accessibility
enabled [J disabled

80.00%

75.46%
60.00% 67.79%

40.00%

32.21%

Percent of sites

20.00% 24.54%

0.00%

desktop mobile

Device type

1?7=KH  +H3;DJ7=; E<1?J;1 J>7J :?178B; PEEC?D= 7D: 197B?D= LI :;L?9; JOF,

Language identification

3EB TB? FP CRII LC TLKAOLRP >JLRKQP LC @LKSBBQERJPB> @>Q@BEC. AFCCBOBKQ
I>KDR>DBR/BPQ FK QEB TLOIA >KA QEB @RIKBBKFKD CLOKEQ ?B TOFQQBK FKRKB V
>0B dRBKQ FK (K OBEBIRQTEB J>AB DOB>Q PQOFABRFFKIFOK QB@EKLILDFBR >KA V
MOL?>?IV 58 RPBA LKB LC QEBJ LK QEEBTB?&LLDIBX}PI1>QB

(K LOABO QL C>@FIFQ>QB QEFP CB:RORIE GEEDPRBP KBBA QL HKLT TE>Q LROR>DB V
M>DBP >OB TOFQQBK FK 3EFN RPBKRE lang >QQOF?RBBELRQ QEFP @LIJMRQBOP JRPQ
DRBPP TE>Q I>KDR:BBWI>DB FP TOFQQBK RKFPEQ FJ>DFKB QEFP IB>AR BOGHOP
BPMB@F>IIV TEBK M>DBP RPB JRIQFMIBB-BDEROBP-DBIED>QFLK FP FK $KDIFPE ?RQ QEB
MLPQ @LKQBKQ FP FK )>M>KBPB

3EFP MOL?IBJ BBIBIJLOB MOLKLRK@BAUW® QB PMBB@E >BPEB@EKLILDFBRPIEIDBBK

>JJFI 7H9>?LEH=:;J7?BI ?El 8,7 tB;7I; DEJ;
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https://archive.org/details/ios-10-beta-release-notes
https://almanac.httparchive.org/static/images/2019/accessibility/fig2.png
https://almanac.httparchive.org/static/images/2019/accessibility/fig2.png
https://developer.mozilla.org/docs/Web/HTML/Global_attributes/lang
https://developer.mozilla.org/docs/Web/HTML/Global_attributes/lang
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OB>ABOP TEBOB FC KL I>KDR>DB E>P ?BBK PWIBEHAEA QEBA QEBRBBIEB ABC>RIQ RPBO
I>KDR>DB

.C QEB M>DBP >K>IVWBA AL KLQ PMB@FCV > I>KDR>l lang ©QBB?RQB 3EBPIB>
LSBO > NR>OQBO LC M>DBP PRP@BMQF?IB QL >II LC QEB MOLSB 3EBBRGCHBBA CL
PFQBP RPFK lang }>QQOF?RQB BEB@FCV > S>IFA I>KDR>DB @LAB @LOOB@QIV  LC QEE

Distracting content

2LJB RPBOP PR@E >P QELPB TFQE GRIIFJRI-SP AEEc@RIQFBP @:REEKIIOQEB

P>JB Q>PH CLO ILKD MBOFLAP LC QFJB 3EBRB RIEDBLAAR>| TFQE M>DBP QE>Q FK@IRAB IL
JLQFLK >KA >KFJ>QFLKP BPMB@F>IIV TEBK QEBPB BCCB@QP >0OB MROBIV @LPJBQF@ >KA
QEB Q>PH >Q E>KA Q > JFKFJRJ QEBPB RPBOP GBEROK:>I| AGRIKD >KFJ>QFLKP LCC

4KCLOQRK>QERD cKAFKDP FKAF@>QB QE>Q FKcKFQBIV ILLMFKD >KFJ>QFLKP >OB NRFQB (
TB? TFQE  LC M>DBP RPFKD QEBJ QEOLRDE FKcKFQB "22 >K| <marquee> GKA
<blink>  BIBJBKQP

(Q FP FKQBOBPQFKD QL KBQBEXQEEB ?RIH LC QEFP MOL?IBJ >MMB>OP QL ?B > CBT MLMR]
QEFOA M>0QV PQVIBPEBBQP TEF@E FK@IRAB FKCKFQBIV ILLMFKBC2R HYFEIBQIELKP ?
RK>?IB QL ABQBOJFKB ELVMKDBP >@QR>IIV RPBA QEBPB >KFJ>QFLK PQVIBP

Media on the web

Alternative text on images

(3>DBP >0B >K BPPBKQF>I M>0Q LQYEDFBR @B/ EEK QBIl MLTBOCRI PQ:DFBP DO
>QQBKQFLK >KA BIF@FQ BJLQFLEBIMXEL@EK PBB QEBPB FJ>DBP QE>Q TB OBIV LK QL QBII
M>OQP LC LRO PQLOFBP 3EKKHCBHY MOL  SFABA > PLIRQFLK QL QEFP QERHEY
>QQOF?R@BB >IQ >QQOF?RYBARPIB? SBLMBOP TFQE QEB @>M>?FIFQV LUSGRAFKD > QB
ABP@OFMQFLK QL QEB FJ>DBP TB RPB PL QE>Q TEBK PLJBLKB FP RK>?IBQDEBB LRO FJ>C
FJ>DBP >0B RK>?IB QL IL>A @E80B>A QEBURADD > ABP@OFMQFLKUSEE IMQER) FK

LK QEB M>0Q LC QEB PQIORIAESS LQEBOTFPB JFPPBA

$SBK QELRDE >IQ >QQOFERQBBIE>OLRKA CLCB>@P  LC M>DBP PQFII C>FI SEABOL
>1Q >QQOF?RQBP CLO PLJB LC QEBFO FJ>DBP >KA SRCRPBBEBB>Q >l

>JJFI M;87?2C EH= J;9>D?GK;| M81J;
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https://developer.mozilla.org/docs/Web/HTML/Element/marquee
https://developer.mozilla.org/docs/Web/HTML/Element/marquee
https://developer.mozilla.org/docs/Web/HTML/Element/blink
https://developer.mozilla.org/docs/Web/HTML/Element/blink
https://webaim.org/techniques/alttext/
https://webaim.org/techniques/alttext/
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Captions for audio and video

YRPQ >P FJ>DBP >0B MLTBOCRI PQLOVQBIIBOP PL QLL >OB >RAFFKRA-SIPEGHLROKA
BUMOBPPFKD FAB>P 6EBK >RAFL >KA SFABL @LKQBKQ FP KLQ @>MQFLKBA RPBOP TEL @>KKL(
@LKQBKQ JFPP LRQ LK I>0DB MLOQFLKP LC QEB TB? .KB LC QEB JLPQ @LJJLK QEFKDP TB EB>O
RPBOP TEL >OB #B>C LO E>OA LC EB>OFKD FP QEB KBBA QL FK@IRAB @>MQFLKP CLO >Il >RAFL
@LKQBKQ

.C PFQBP RF <audio> LC<video> BIBJBKQP LKIV MOBFAB @>MQFLKP >P JB>RROBA ?

QELPB QE>Q FK@IF <track> BIBJBKQ -LQB QE>Q PLJB TB?PFEB@RPQLJ PLIRQFLKP CLO
MOSFAFKD SFABL >KA >RAFL @>MQFLKFBQIBREERI>HB QL ABQB@Q QEBPB >KA QERP QEB QORE
MBO@BKQ>DB LC PFQBP RQFIFWFKD @>MQFLKP FP PIFDEQIV EFDEBO

Ease of page navigation

6EBK VLR LMBK QEB JBKR FK > OBRQ>8EB cOPQ QEEKIDV?>?IV AL FP OB>A >II LC QEB
PB@QFLK EB>ABOP >MMBQFWBOP P>I>AP J>FK @LROPB >KA ABRPIBR@>BEFPBHRTELD

>II LC QEB LMQFLKP >KA GRIM NRF@HIV QL QEB AFPEBP JLPR ERIFBSBREBKD QL V

SFPFQLO LMBKP > TB? M>DB QEBFO DL>I FP QL cKA QEB BKBLDPQFKOBEBPQBA FK[QEB
OB>PLK QE@>JB QL QEB M>DB FK QEB cOPQ MI>@B (K LOABO QL EBIM RPBOP cKA QEBFO ABPFC
>P C>PQ >P MLPPF?IB SRK®IQBBJ COLJ EFQQFKD QEB ?>@H ?RQQLK FRBQEBL PBM>0
@LKQBKQP LC LRO M>DEBBKQEM®> IV AFPQFK@Q PB@RAMB SEB@B EB>ABO CLO
K>SFD>QFLK S>OFLRP EB>AFKDP FK LRO >OQF@IBP PL RPBOP @>K NRF@HIV P@>K QEBJ > CLL
BUQEKBLRP OBPLRO@BP >KA JLOB

6EFIB QEFP BBBMQFLK>IIV FIMLOQ>KQ TB KBE@EGDERHJI>OH RM LRO M>DBP PL LRO SFPFQLOP
@LIMRQBOP @>K MBQEEFSAFPQFK@Q PB@QFLKY SEFIBIUIGE) OB>ABOP RPB > JLRPB

QL KSFD>QB M>DBPVI:BEBOP OBINBVRIE-OAP >KA P@OBBK OB>ABOP 3EBPB QB@EKLILDFBP OBl
EBSSFIV LK ELT TBIl QEBFO @LIMRQBOP RKABORGERA V

Headings

'B>AFKDP >0B KLQ LKIV EBIMCRI SIRERQI\P@OBBK OB>ABOP >N PBUTIHB® OBBK OB>ABOP
QL NRF@HIV GRIM COLJ PB@QFLK QL PB@QFLK >KA EBIM FKAF@>QB TEBOB LKB PB@QFLK BKA
?BDFKP

(K LOABO GLFA @LKCRPFKD P@OBBK OB>ABB RRBRR KEBO PHFM > EB>ABEDYD

BU>JMIB ALJQ DL PFDEQ COLJ >K' QL >K' PHFMMFKD QEB/ FEEQEFP > ?FD AB>| IB@>RPB
QEFP FP >KLRKB@QBA @E>KDB QE>Q TFIl @>RPB > P@OBBK OB>ABTERFEDEA OEFR@BEB
LC @LKQBKQ 3EFP JFDEQ @>RPB QEBJ QL PQSBQ CLOIFEDIQEN E:58 JFPPBASBK
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https://developer.mozilla.org/docs/Web/HTML/Element/audio
https://developer.mozilla.org/docs/Web/HTML/Element/audio
https://developer.mozilla.org/docs/Web/HTML/Element/video
https://developer.mozilla.org/docs/Web/HTML/Element/video
https://developer.mozilla.org/docs/Web/Guide/Audio_and_video_delivery/Adding_captions_and_subtitles_to_HTML5_video
https://developer.mozilla.org/docs/Web/Guide/Audio_and_video_delivery/Adding_captions_and_subtitles_to_HTML5_video
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FC QEBOBRFRKQEFKD JFPPFKD ARRI ZBIM >1I LARO OB>ABURBBMFKD > JLOB @LKPFPQBKQ
ABPFDK

6FQE QE>Q ?BFKD P>FA EBOB >OB LRO OBPRIQP

LC M>DBP RPB EB>AFKDP FK PLJB C>PEFLK TBPLJB
LC M>DBP AL PHFM EB>AF&EIB
2QeKDBIV P >0B CLRKA LK JLOB PFQBP QE>K ' P

Percentage of pages using each heading level
Web Almanac 2019: Accessibility
100%

75%

50%

Percent of pages

25%

0%

H1 H2 H3 H4 H5 He

Heading level

1?7=KH  +EFKB7H?JO E<>;7:7BE B;L

Main landmark

J>FK I>KAJ>OHFKAF@>QBP QL P@OBBK OB>ABOP TEBOB QEB J>FK @LKQBKQ LC > TB? M>
RPBOP @>K GRJM OFDEQ QL FQ 6FQELRQ QEFP P@GBREK OBKRBIVRREERILRO
K>SFD>QFII8BV PFKDIB QF)B QIEBL > KBT M>DB TFQREKPFQBSRPLRPIQEFP FREBO
CORPQBKD

6 B CLRKA LKIV LKB$8CB/ CLRO M>DBP FK@IRAB > J>FK I>KAJ>OH KA PROMOFPFKDIV
LC M>DBP BOOLKBLRPIV @LKQ>FKBA JLOB QE>K LKB J>FK I:3&K>QEHBBB RPBOP
DRBPPFKD TEF@E I>KAJ>OH @LKQ>FKP QEB >@QR>| J>FK @LKQBKQ

>JJFI ;L ;BEF;CEP?BB7 EH=:E® B9;11?8?B?J& -EB;| (7?D6H EB;
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https://almanac.httparchive.org/static/images/2019/accessibility/fig3.png
https://almanac.httparchive.org/static/images/2019/accessibility/fig3.png
https://developer.mozilla.org/docs/Web/Accessibility/ARIA/Roles/Main_role
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Number of "main” landmarks per page
Web Almanac 2019: Accessibility

80.0%

74.0%

60.0%

40.0%

Percent of pages

20.0%
18.0%

7.4%
0 1 2 3 4

0.0%

Number of "main" landmarks per page

17=KH  +H;DJ E< F7=;1 80 J>;?H DKC8;H ES BTV HAI

HTML section elements

2FK@B '3,+ T>P OBIB>PBAFK  >KA J>AB QEB LCc@F>I PQ>KA>OAFK  QEB®B >OB J>K
'3,+ BIBJBKQP QL >FA @LIJMRQBOP >KA P@OBBK OB>ABOP FK RKABOPQARGRKDALRO M>DB >
PQOR@QROB

$IBIBKQP IB <header>  <footer> <navigation> >KA <main> FKAF@>QB TEBOB PMB@Fc@
QVMBP LC @LKQBKRAESILT RPBOP QL NRF@HIV GRIMRONRKIBV3EBPB >0OB ?BFKD RPBA
TFABIV >@OLPP QEB TB? TFQE JLPQ LC QEBJ ?BFBEDRPBA& M&DBF <main> ?BFKD QEB
LRQIFBO

.QEBOP IB <article> <hr> >KA <aside> >FA OB>ABOP FK RKABOPQ>KAPKIDBKV>DB
@LKQBKOOW>IMIB <article>  P¥P TEBOB LKB >0QF@IB BKAP >KA >KLQEBO ?BDFKP 3EBPB
BIBJBKQP >0B KLQ RPBA KB>OIV >P JR@E TFQE B>@E PFQQFKD >Q >OLRKA RP>DB -LQ >II LC
?BILKD LK$BOV TB? M>DB PL QEEREREBPP>OFIV >K >I>0JFKD PQ>QFPQF@

I LC QEBPB BIBJBKQP >OB MOFJ>OFIV ABPFDKBA CLO >@ @BPPFSBIKQSFRMBOCBEA E>
TEF@E JB>KBR/@>K P>CBIV OBNUF@EHED BIBJBKQP TFQE QEBJ >KA PRCCBO KL RKFKQBKABA
@LKPBNRBK@BP
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Usage of semantic elements
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nav header footer main aside article hr section

Element

1?7=KH  0I7=; E< ZH?EKI #/(' ;C7DJ?9 ;B;C;DJI

Other HTML elements used for navigation

>K V MLMRI>0 P@OBBK OB>ABOP >IPL >ILTSRBQBMREEHIV GRIMFKD QEOLRDE IFKHP
IFPQP IFPQ FQBJIBPFSKA CLOJ cBIARBIBAFQ cBIAP ?RQQLKP >KEBFFRFDROB  ABQ>FIP
ELT LCQBK TBPM>DBP RPFKD QEBPB BIBJBKQP
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Other HTML elements used for navigation
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Percent of pages

25%

0%
a ul input iframe button select textarea

Element

17=KH  *J>H#/(" ;B;C;DJI KI;: <EH D7L?=7J?ED

Skip Links

PHFM IFKEP > IFKH MI>@BA >Q QEB QLM LC > M>DB TEF@E >IILTP P@CBBR/MBKABOP LO H
RPBOP QL GRIMFBPEQ QL QEB J>FK @LKQBKQ K(YBEEB@EBES> || KSFD>QFLK>! IFKHP >KA
JBKRP >Q QEB QLM LC QEB M>DB 2HFM IFKHP >OB BPMB@E>0% RPBOR! TELIALRPB >
P@OBBK OB#BQEBPB RPBOR ARR>IIVEB>@@BPP QL LQEBO JLABP LSRRF@H KSIFH
I>KAJ>OHP >KA EB>AFKDP LC QEB M>DBP FK LRO P>JMIB TBOBSBLRHAVJERHP

(C VRR IFB QL PBB > PHFM IFKH FK >@QEIRSELR @>K )RPQ AL > NRF@H &LLDIB PB>0@E >KA
EFtab >P PLLK >RR I>KA LK QEB PB>O@E OBPRIQR{I*PBPGBBQBA TFQESFLVROB/
EFAABK IFKH GREPQEBHKB FK %FDROB

>JJFI M;87?C EH= J;9>D?GK;l IA?FD7L
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GO gle http archive § Q
Skip to main Q Al [E News &) Images ) Videos ¢? Shopping i More Settings  Tools
content
About 1,620,000,000 results (0.34 seconds)
HTTP Archive
https://httparchive.org =
1 H Tracks How the Web is Built. We periodically crawl the top sites on the web
A sKip link on er i °
information about fetched resources, used
google.com
Report: State of the Web Sep ...
. 2d Questions FAQ RE!pDFIZ State of the Web Sep 1
What does the HTTP Archive .. 2019. This I’EDCH captures a..
State of the Web Reports
Report: State of the Web. This State of the Web - State of
report captures a long view of ... Javascript - Leading Speed - ...

1?7=KH  2>7J 7 |A?F B?DA BEEEDBZRE=B; 9EC

(K C>@@RALRQ KBBA (EBE IBSB QEFP PFQB RPBE)EBJ EBOB QLL

(Q]P E>OA QL >@BR@BQBOJFKB TE>Q > PHFM IFKH FP TEBK >K+IO\QERD PROBPRR FC TB
CLRKA >K >K@ELO href=theadingl ~ TFQEFK QEB cOPQ IFKHP LK QEB M>DB TB ABcKBA QE
>M>DB TFQE > PHFMIFKH 2L FP > PQOF@Q RMMBO ?LRKA

Shortcuts

2ELOQ@BQAPBQ SF> aria-keyshortcuts LC accesskey >QQOF?RQBP @>K ?B RPBA FK LKB
LC QTL T#P

@QFS>QFKD >K BIBJBKQ LK QEEBMIBRHIED ?RQQLK

&FSFKD > @BOQ>FK BIBJBKQ LK QEB M:DBEINDRPEFCQFKD CL@RP QL > @BOQ>
FKMRQ LK QEB M>DB >IILTFKD > RPBO QL QEBK PQ>0Q QVMFKD FKQL FQ

ALMQFLK | aria-keyshortcuts T>P >IJLPQ >?PBKQ COLJ LRO P>JMIB TFQE FQ LKIV ?BFKD F
LK PFQBP LRQLSBD JFIIFLK >K>IVWBA accesskey >QQOF?RQB T>P RPBA JLOB
COBNRBK®@BFKD CLRKALK LCTB?M>DBP LK JL?FIB6 B ?BIFEE QEB EFDEBO RP>DB

LC PELOQ@RQP LK ABPHQLM FBARBQRIBB@QFKD JL?FIB PFQBP QL LKIV 7B >@@BPPBA SI
QLR@E P@OBBK >KARRQ=OA

6E>Q FP BPMB@F>IIV PROMOFPFKD EBOBFP ~ LCJL?FIB>KA  LC ABPHQLM PFQBP TEF

>JJFI =2J>K8 9EC #//+H9>?|.7BC7D79 >JIFHHPLEH= FKBB
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PELOQ@BWPPEPPFDK QEB P>JB PELOQ@RQ QL JRIQFMIB AFCCBOBKQ BIBJBKQP 3EFP JB>KP ?0L
E>SB QL DRBPP TEF@E BIBJBKQ PELRIA LTK QEFBWPELOQ@RQH

Tables

3>?IBP >0B LKB LC QEB MOFWFORBTOD>KFWB BIFOBPP I>0DB >JLRKQP LC AYQ> ,>K
>PPFPBEB@EKLILDFBPBMBBK OB>ABOP >KA PTFQ@EBP?BERBAIRPBOP TFQE JLQLO
AFP>?FIFQFBP JFEEPNBB@F> CB>QROBP >IILTFKD SEBIQR ®EFP Q>?RI>0 A>Q> JLOB
BCc@FBKQIV

Headings

#BMBKAFKD LK QEB ¥M>0QF@RI>0 Q>?IB FP PQOR@QROBA QEB RPB IEP@EPEB-PBBEBOP J>H
QL OB>A >@OLPP @LIRIKP LO OLTP TFQELRQIQRRKIEGQR KOB> QE>Q M>OQF@RI>0 @LIRJIK LO
OLT OBCBOP QBFD QLSED>QB > Q>?IB I>@HFKD FK EB>ABO OLTP LO @LIRJIKP FP > PR?M>0
BUMBOFBK@B CLO > P@OBBK CEEFRBEPRIEH®>RPB FQ]P E>0OA CLO > P@OBBKEBB+ABO RPBO QL H
QB@H LC QEBFO MI>@B FK > Q>?IB >?PBKQ LC EB>ABOP BPMB@F>IIV TEBK QEB Q>?IB FP NRFQE

3L J>OH RM Q>?IB EB>ABOP PFJMIV <th> JE® FKPQB><td> LO BFQEBO LC QEB 1(

columnheader LCrowheader OLIBP .KIV LC M>DBP TFQE Q>?IBP TBOB CLRKA QL J>OHRM
QEBFO Q>?IBP TFQE BFQEBO LC QEBPB JBQELAP 2L QEB QEOBB NR>0OQBOP LC M>DBP @ELLPF}
Q>7?I1BP TFQELRQ EB>ABOP >0OB @OB>QFKD PBOFLRP @E>IIBKDBP CLO P@OBBK OB>ABO RPBOF

4PFKlI<th> >KA<td> T>P %/ C>0 QEB JLPQ @LJILKIV RPBA JBQELA CLO J>OHFKD RM Q>?IB
EB>ABOP 3EB RF columnheader  >KA rowheader OLIBP T>P >1JLPQ KLKFPQBKQ TFQE LKIV
QLQ>I PFQBP RPFKD QEBJ

Captions

3>?IB @>MQFLKP S <caption>  BIBJBKQ >OB EBIMCRI SRARGD JLOB @UR@R.O OB>ABOP LC
>IIHFKAP  @>MQFLK @>K MOBM>OB > GEHABERJEKTHD J>ROKQ#?1B FP PE>OFKD >KA FQ

@>K ?B BPMB@F>IIV RPBCRI CLO MBM\IBJREIROBA LO FKQBOORMQEZEB>BHEPL

RPBCRI CLO MBLMIB TELLPB QEBFO MI>@B TFQEFK > [>ODB Q>?IB PR@E >P > P@OBBK OB>ABO |
PLIBLKB TFQE > IB>OKFKD LO FKQBIIB@QRSEEREFPHHER® >K J:BIFQ CLO OB>ABOP QL
RKABOPQ>KA TE>@]QBBK>IVWFKD QEB ?BQQBO

#BPMFQB QEFP LKIV  LC M>DBP TFQE (SRPEP@EMQFLKP
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Compatibility with assistive technologies

The use of ARIA

KB LC QEB JLPQ MLMRI>O >KA TFABIV RPBA PMB@Fc@>QFLKP CLO >@@BPPF?FIFQV LK QE
@@BPPF?IB 1IF@E (KQBOKBQ MMIE@PQFKRPOA 3EFP PQ>KA>OA LCCBOP 3\1+QDB >00
>AAFQFLK>! '3,+ >QQOF?RQBP QL EBINDER KIROMLPB ?BEFKA SFPR>I BIBJBKQP FB QEBFO
PBI>KQF@ JB>KFKD >KA TE>Q HFKAP LC Y@BREKXMOEB LC

4PFKD 1( @LOOB@QIV >KA >MMOLMOF>QBIV @>K ?BAEEXINIBRDEE M9BBP J>HFKD RPB LC
1( >QQOF?RQBP TB CLRKA BB FE>IFA S>IRBP >PPFDKBA QL QEBFO >QQOF?RQBP 3EFP
MOL?IBJ>QF@ ?B@>RRBP&BFK QEB RPB LC >K 1( >QQOF?RQB E>P KL SFPR>I BCCB@Q LK
M>DB 2LJB LC QEBPB BOOLOP @>K ?BVABEBE@REASRQLI>QBA S>IFA>QFLK QLLPIPHRQ DBKB!
QEB OBNRFOB E>KAP LK RPB LC OBBIPRRFPEIEBIFIR @OBBK OB>ABO 3EFP PB@QFLK TFII
BU>JFKB ELT 1( FP RPBA LK QEB TB? >KA PMB@Fc@>IIV TEF@E M>OQP LC QEB PQ>KA>0A
MOS>IBKQ

Percentage of pages using each ARIA attribute
Web Almanac 2019: Accessibility
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Attribute

17=KH  +H9;DJ E<JEJ7B F7=;I LI -$ 7JIH?8KJ;

The role attribute

3EB ~OLIB>QQOF?RQB FP QEB JLPQ FIMLOQ>KQ >QQOF?RQB FK QEB BKQFOB 1( PMB@FcG

>JJFI MMMV EH= 2 $ I37D:7HI =K?:;B?D;l 7TH?7
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FKCLOJ QEB ?0OLTPBO TE>Q QEB MROMRIRB IHBHIBBQ FP FB QEB PBJ>KQF@ JB>KFKD
%0 B>JMIB :<div> BIBIJBKQ SFPR>IIV PQVIBA >P > ?RQQLK RPFKD "22 BEIJHR 7R DFS
OLIB L button

"ROOBKQIV LC M>DBP RPB >Q IB>PQ LKB 1( OLIB >QQOF?RQB (K %FDROB|B?BILT
@LJIMFIBA > IFPQ LC QEB QLM QBK JLPQ TFABIV RPBA 1( OLIB S>IRBP

Top 10 most used ARIA roles
Web Almanac 2019: Accessibility
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Percent of pages
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Role

1?7=KH /EF -$ H EB;l

+H.LHFKD >Q QEB OBPRIQP FK %FDROB  TB CLRKA QTL FKQBOBPQFKD FKXBRDEEP RMA>QFKD 4
J>V ESB > MOLCLRKA FIM>@Q LK >@@BPPF?FIFQV >@OLPP QEB TBKRIABREBTFPMOBPPFS
>QQBJMQFKD QB A+ILDP >@@BPPF?IB

Updating Ul frameworks could be the way forward for accessibility across the
web

3EBQLM OLIBP >Il >MMB>OFKD LK LC M>DBP LO JLOB >OB I>KAJ>OH OLIBP 3EBPB >OB RPBA
>FA KSFD>QFLK KLQ QL ABP@OF?B QEB CRK@QFLK>IFQV LC > TFADBGERR@E >P > @LJ?L 7L
PROMOFPFKD OBPRIQ ?B@>RPB QEB J>FK JLQFS>GBQNBBRRA QER AB-P QL BAS?

ABSBILMBOP QEB @>M>?FIFQV QL ABP@OF?B QEB CRK@QFLK>IFQV LC TFADBQP J>AB LC DBKBO
BIBJBKQP IBH <div>

6 B PRPMB@Q QE>Q PLJB LC QEB JLPQ MLMR{3BTLBMK K@ IRABAD>QFLK OLIBP FK QEBFO
QBJMI>QBP 3EFP TLEMIBFK QEBSEK@B LC I>KAJ>OH >QQOF?RQBP (C QEFP QEBLOV FP @LOO
RMA>QFKD MLMRI>SIBICOHP QL FK@IRAB JLOB >@ @BPPF?FIF QVERERVNERIR FIM>@Q
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LK QEB >@@BPPF?FIFQV LC QEB TB?

KLQEBO OBPRIQ MLFKQFKD QLT>0AP QEFP @LK@IRPFLK FBAEKGHRQ THE> ONROBV
FIMLOQ>KQ 1( >QQOF?RQBPKIMB>0 QL ?B RPBA >Q >Il 2R@E >QQOF?RQBP @>KKLQ B>PF
ABMIVBA QEOLRDE > 4JBTLOH ?B@>RPB\QEBEQ KBBA QL ?B @RPQLIFWBA ?>PBA LK QEB
PQOR@QROB >KA QEB SFPR¢@SMEELY PFQB FKAFSPARSBYIMIB TB CLRKA QE>Q QEB

posinset >KAsetsize >QQOF?RQBP TBOB LKIV RPBALK  LC M>DBP 3EBPB >QQOF?RQB

@LEBV QL > P@OBBK OB>ABO RPBX EXJBIFK>0B FK > IFPQ LO JBKR >KA TEF@E FQBJ FP @R(
PBIB@QBA 2L FC > SFPR>IIV FIM>FOBA RPB(SFDIB/GEDIROE> JBKRIKIER) EB>0
FKAB >KKLRK@BJBKQ@® FIHB LC _ NOLAR@QP LOGHLTKIL>AP LC BQ@

Many sites attempt to make dialogs accessible

3EB OBI>@ASLMRI>OFQV LAFOEB OLIBQ>KAP LRQ ?B@>RPB J>HFKD AF>ILDP >@@BPPF?IB (
P@OBBK OB>ABO RREDP@E:SIBKDFKD (Q FP QEBPEEIIBE. PBB >OLRKA LC QEB >K>IVWE
M>DBP POBMMFKD RM QL QEB @E>IIBKDB D>FK TB PRPMB@Q QEFP JFDEQ ?B ARB QL QEE
CSIBTLOHP

Labels on interactive elements

3EB JLPQ @LJJILK T¥ QE>Q > RPBOREQBUFQE > TB?PFQB FP QEOLRDE FQP @LKQOLIP PRE
LO ?RQQLKP @FR>QB QEB TB?PFQBESEAEKV QFJBP P@OBBK OB>ABO RPBOP >0B RK>?IB Q
TE>Q >@QFLK > @LKQOLI TFIl MBOCLOJ LK@B >@QFS>QBA .CQBK QEB OB>PLK QEFP @LKC
QL QEB I>@H LOGRYB I>?BLEMB>IMIB > ?2RQQLK AMPMD> IBCQ MLFKQFKD >OO0LT F@LK QL
PFDKFCV FQJP QEB M>@H_ ?RQQLK ?RQ @LKQ>BRFKD KL >@QR>I QB

KIV >?LRQ > NR>OQBO LC M>DBP QE>Q RPB ?RQQLKP LO IFKIGRFKIGARIFETEBE
QEBPB @LKQOLIP (C > @LKQOLI FP KLQ [>?BIBA > P@OBBK OB>ABO RPBO JFDEQ OB>A PLJ
PR@E >P QEB TLOA "?RE@QB>A LC > JB>KFKDCRI BLOBAO@E

IRQQLKP >KA IFKHP >0B >IJLR® FR@IRABA FK QEB Q>? LOABO SRAQERRIBY EFDE
SFPF?FIFSFD>QFKD QEOLRDE > TB?PFQB RPIEXNIFREREEC BEB MOFMPQESLRDE

TEF@E RPBOP TEL RPB LKIBVQEEJAWEMILOB.RO TB?PFQB 2L > RPBO FP PROB QL BK@LRKQB
WVLRO RKI>?BIBA 2RQQLKP >KA |FRHPFEEIBERD QEOLRIFOVTB?PFQB RPFKD QBB Q>? H

Accessibility of Form Controls

%FIIFKD LRQ CLOJP FP > QAEEIRPKABBOV PFKDIF AEBQEBO T8B PELMMFKD ?LLHFKD
QesBl LO >MMIVFKD CLO > GL? CLOJP >0OB QREPBHKAE>0B FKCLOJ>QFLK TFQE TB? M>DBP

>JJFI 5L ;BEF;REP?BB7 EH=:E® B9;|1?8?B?JCh -EB;| :?7BE=6HEB;

2019 Web Almanac by HTTP Archive 189
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IB@>RPB LC QEFP BKPETIFKDOIP >0B >@@BPPF?IB FP FK@OBAF?IV FIMLOQ>KQ 3EB PFIMIBPC
LC >@@LJIMIFPEFKD QBWEBFRRPKD I>?BIP SF <label> BIBJBKC aria-label  LO

aria-labelledby CLO B>@ELRO/FKMRQP 2bKIV  LC M>DBP MOEFAB 1>?BIP CLO >Ii

QEBFO CLOJ FKMRQP JB>KFKDSEEQ INSBBPIB-CLOJP QE>W.]2B 8OV AFCc@RIQ QL cll

LRQ

Indicators of required and invalid fields

6EBK TB @LJB >@OLPP > cBIA TFQE > ?FD OBA *RDBDFPHHBHKLT FQ]P > OBNRFOBA cBIA .0
TEBK TB EFQ PR?JFQ >KA >0OB FKCLOJBA QEBSIBA BRERRPQERKD EFDEIFDEQBA FK >
AFCCBOBKQ @LILO KBBAP QL 7B @LOOB@QBA >KA QEBKBBRBRMBJBAELLE LO KL

SFPFLK @>KKLQ OBIV LK QEBPB SFPR>| @ RBRHEERGEFRMRE >QQOF required

aria-required >KA aria-invalid >OB PL FIMLOQ>K® BESFAB P@OBBK OB>ABOP TFQE
QEB BNRFS>IBKQ LC OBA >PQBOFPHP >KA OBA EFDEIFDEQBA cBIAP PR RR@BILKRP TEBK V
20LTPBOP TE>Q cBIAP >OB OBNRVISAFAERB M>0OQMROIOLOJELOLNR -L )>S>2@0FMQ
OBNRFOBA

.C M>DBP RPFKD CLOJP Rrequired  LC aria-required TEBK J>OHFKD RM OBNRFOBA
cBIAP .KIV LKB FSBOV d3 PFQBP B-RPB LC QEFP 3EFP FP > PFIMIB BOQBRIGPEIH
>@@BPPF?IB >KA RKIL@HP EBIMCRI ?0LTPBO CB>QROBP CLO >I| RPBOP

6 B>IPLCLRKA  LC PFQBP TFQE CLOBRPBHI aria-invalid 'LTB SBOPFK@B MK
CLOJP LKIV J:B-RPB LC QEFP cBIA LK@B FK@LOOB@Q FKCLOJ>QFLK FP PR?JFQQBA TB @LRIAKI
>P@BOQ>FK QEB QORB MBO@BKQ>DB LC PFQBP RPFKD QEFP J>OHRM

Duplicate IDs

(#P @>K ?B RPBA FK '3,+ QL IFKH QTL BIBJBKQP QHUBREBOB QF <label> BIBIBKQ

TLOHP QEFR/TB:R PMB@FCV QEB (# LC QEB FKMRQ cBIA QEFP I>?B| FP ABP@OF?FKD >KA QEB 20|
QEBJ QLDBQEIEB OBPRIQ 4PBOP @>K KLT @IF@H LK QEFP I>?BI QL CL@RP LK QEB FKMRQ cBIA
P@OBBK OB>ABOP TFIl RPB QEFP [>?BI >P QEB ABP@OFMQFLK

4KCLOQRK>QBIVLC PFQBP E:$B ARMIF@>QB (#P TEF@E JB>KF/IREDBP QEB (# PMB@FCBA

2V QEB RPBO @LRIA OBCBO QL JRIQFMIB AFCCBOBKQ FKMRQP 2L TEBK > RPBO @IF@HP LK QEE
cBIA QBBJ>V BKA RRBIB@QFKD PLIBQEFKD AFQEBOBEBKQBKABA IFRIFDEQ FJ>DFKB

QEFP @LRISBEHBD>@FF@LKPBNRBK@BP FK PLIBBEAKELMMFKD @>0Q

3EFP FPPRESBR BLOB MOLKLRK@BA CLO P@OBBK OB>ABOP ?B@>RPKQEBBORBEDRP J>
SFPR>IIV ALR?IB @EB@H TE>Q FP PBIB@QBA(/IRPQDHPRQBP PR aria-

>JJFI ;L ;BEF;CEP?BB7 EH=:E9I ;7HD #/(EHCI \EHC6IB?:7J?ED
>JJFI MMM;GK; 9EC 8BE= KD?GK; ?: 7JJH?8KJ;I C7JJ;H
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describedby  >KA aria-labelledby TLOH PFJFI>OIV QL QEB 1>?Bl BIBJBKQ ABE>RBA >?L
QL J>HB \LRO PFQB >@ @BPPF3BKOBILARMIF@>QB (#P FP > DLLA cOPQ PQBM

Conclusion

/ BLMIB TFQE AFP>?FIFQFBP >0B KLQ QEB LKIV LKBP TFQE >@L@BEPRIVIB FKEBBEP %

E>P PRCCBOBA > QEIMIOFPQ FKGROWBEFEBK@BA QEB AFCC@RIQV LC Q>MMFKD PJ>II Q>N
$VBPFDEQ LCQBK AFJFKFPEBP TFQE >DBQJFBFRREIBFK PJ>Il CLKQP @E>IIBKDFKD QL OB>A
%FKDBOUSEBOFQV FP KLQ QEB P>JB >@OLPPMEE@BIUBBFKD Q>MMB(@XBHQBOLIP

LO PTFMFKD QEOLRDE @LKQBKQ LK JL?FIB TB?PFQBP JLOB AFCc@RIQ CLO > PFW>?IB MBO

2FJFI>0I¥PPFPRPECQT>0B FP KLQ LKIV DB>OBA QLT>0AP MBLMIB TFQE AFP>?FIFQFBP ?RC
FIMOEFKD QEB/AQL A»BJIMBOFBK@ BROMKB

*  3EB OB@BKQ MLMRI>QF@EEPPFPO>K@B ?LQE LK SEEPAKA FK QEB ELIB
E>P ABJLKPSQBA QE>Q @LKQOLIIFKD > @ L BARE-RPAMESS @LJJ>KAP FP
7LQE ABRRIB >KA BPPBKQF>| CACRPEOR B@B @LJJ>KAMBIEEBPB RPBA QL LKIV
2B >K >@@BPPF?FIFQV CB>QROB ?RQ >0OB KLT QROKFKD FKQL > J>FKPQOB>J MC

* #OFBOP TLRIA ?BKBcQ COLJ > P@OBBK OB>AFKD CB>QRO® BBMQEBMBFBER
LK QEB OL>A OB>AP ILKD MFB@BMBHGDB PQLOFBP >ILRA

“>MQFLKP >OB BBGKLQ LKIWMBLMIB TEL @>KKLQ EB>O > SFABL YRBLIAIB?
TEL T>KQ QL T>Q@E > SFABL FK > ILRAKIBEQFRG-ER0

K@B > TB?PFQB FP ?RFIQ FQ]P LCQBK E>OA QL OBQOLCQ >@ GrERpAeBIPEYE RQDRE@QROE
>KA TFADBQP @ @BPPF16IPQIBEIEEKD QE>Q @>K ?B B>PFIV PMOFKHIBA BHQEBQERQI>0AP
KBBAP QL ?B M>0Q LC QEB ABPFDK >KA FIMIBJBKQ>QFLK MOL@ BFR BT QEQRRDEBIV-@H
LC $>0BKBPP LO B>PV QL RPB QBPQFKDVQIEEAMBOP >0B KLQ C>JFIF>0 TFQE QEB KBBAP L
>Il QEBFO RPBOP >KA QEB OBNRFOBJBKQPB BIQER >PBNIEBES

6EFIB KLQ @LK@IRER® OBPRIQP FKAF@>QB QE>Q QEB RPB LC >@@BRPHPRHKAY PQ>KA>0
>@@BPPF?FIFQ\S@BOD@EP RPFKD >IINQEOB CLRKA I2R¥8B; 8KJ DEJ IK8IJ7PIZTIAFLK

LC QEB TB? .K QEB PROC>@B QEFPFFKEK @RRTB PRPMB@ QUISKEBPB MLPEQEKAP >OB

ARB QL QEB MLMRI>OFQV LC @BIBJLEHIB GOLKB E>KA QEFP FP AFP>MMLFKQFKD ?B@>RPI
ABSBILMBOP @>KKLQ PFIMIV OBIVIKTLOEP QL FKGB@Q QEBFO PFQBP TFQE >@@BPPF?FIF
K QEB LQEBO E>KA QELRDE FQFDEK@®KROPBB ELT I>0ODB LC >K BCOBROQHUFADLRIA

E>SB LK QEB >@@BPPF?FIFQV LC QEB TB?

3EB KBQ COLKQ@HBIRO LMFKFLK FP J>HFKD TFADBQPSHH&B>QIBOLRDEXBIOOHP
JLOB >@@BPPF?IB 2FK@®U3MIB TFADBQP RPBA FK QEBO'F@>IBKA>OBUOREHOB
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PLRO@BA COLJ > 4¢3 TLRIA ?B DOB>Q CLO QEBPB TFADBQP QL ?B >@@BRPF?IB LRQ LC QEB
6 B ELMB QE>Q TEBK TB @LIIB@Q LROGBRRIBPGEB RP>DB LC JLOB MOLMBOIV FIMIBJBKQBA
@LJIMIB 1( OLIBP FP LK QEB OFPB[PFDKFCVFKD JUOBF@DBQISE>IPL ?BBK J>AB

>@@BPPF?IB (K >AAFQFLK TB ELMB QL PBB JLOB >@ @BFIFRIBRIBRASTRABL PL >Il RPBOP

@>K BRGQEB OF@EKBPP LC QEB TB?

Authors

-BHQ>OFLPFPFLP

-BHQ>OFLPHFPFLP FP > PLCQT>0OB BKDFKBBO TLOHFKD LK "EOLJB >@@BPPF?FIFQV C
I>PQ B>OP 'B MOFJ>OFIV CL@RPBP LK J>HFKD "EOLJB @LIM>QF?IB TFQE QEFOA M>
>PPFPBIPECQT>0B PR@E >P P@OBBK OB>ABOP >KA P@OBBK J>DKFcBOP !BCLOB TL
LK "EOLJB >@@BPPF2BIRQY¥OFLP TBAHFK S>OFLRP LQEBO OLIBP >Q QEB @LIJM>K
PR@E >P &2RFQB >@ @BPPF?FIFQ¥ARABHOMDFLP ELIAP >FR#LIJMRQBO

2@FBK@B COLJ -BOI8 4KB®OPFQV

#>SFA LY
X QEBL?QL € CLASFAG @ EQQMPTT ILLHWLLH @LJ

#>SFARW FP QEB IB>A RP>?FIFQV OBPB>0@EBO >KLHEL RKABQ LLIMRK
L?PBPPBA TFQE cKAFKSBRY@EFKD QEBOB FP QL HKLT >?LRQ ?RFIAFKD TB?
BUMBOFBK@BP QE>Q JBBIVBEED-BFLKP 'B FP > TB?@FRMEHIPRQ TEL AFDP
FKQL PFQBP QL IB>OK KLQ GRPQ TE>Q RPBOP >0B PQORBIMEII THQEBRPRQ TE
FIMOEB QEBFOMBOFBK@B 'B FP >IPL > &LLDIB "EOLIJFRJ @LHMBEBESKO
MOSFABO LC TB?FK>OP >KARKFBED

?FD>FI *IBFK

Q) HIBFK>?

?FD>FI *IBFK FP > &LLDIB PLCQT>0OB BREF-KBEEA LK &LLDIB #L@P 2EBBQP

>KA 2IFABP TB? >@ @BPPF?FIFQV TEBOBREEI>QRBA@>MQFLKP QL &LLDIB

2IFABP >P TBII >P FIVERKD P@OBBK OBSMEG P@OBBK J>DKA¢BEFDE

@LKOPQ PRMMLOQ 2EB @ROOBKQIV TLOHP LK &LLDIB "EOLJB >KA "EOLJB.2
>@@BPPF?EEEXESP > 2>@EBILOJP >KA J>PQBO]P ABDOBB FK @LIMRQBO P@FBK@B C
(3 TEBOB PEB @L CLRKABA >K BROB@EKSILDV E>@H>QELK >KA T>P > [>?
>PPFPQ>KQ >KA DRBPQ IB@QROBO BQBEEKPRERQES>PP

>JJFI MMMBBE= =EE=B; E}3H?D?J?70789;11?78?B?M>7J] EK 170 FHDJ 97FJ?EDI| =EE=B; IB?:;|
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SEO

Written by Yvo SchaapRachel CostellpandMartin Splitt

-L?;M;: 80 %E>DEN D:H;M "?CD OC;D 'EKA?BJ7B?D -EIK/D: (733 'K:M?=
D7BOP;: 8@LE .9>77F

:?J;: 80 -79>;B EIJ;BBE

Introduction

2B>0@E $KDFKB .MQFJFW>QFERK2ERPQ > BLEQ > PFAB MOLGB@Q CLO ARIBQR| BOH
@OR@F>| CLO QEB PR@@BPP LC > TB?PFQB 3EB MOFJ>OVBPRQE QEKP-OIERPFQB FP
LMQFJFWBA CLO QEB PB>0O@E BKDFKB ?LQP-DEKAKBRBEQRAM>DBP >P TBII >P CLO QEB
RPBOP QE>Q TFIISEI¢QFKD QEB TB?PFQB >KA @LKPRJIFKD FQP @LKQEBRBOME FIM>@QP B
TLOHFKD LK > TB?PFQB COLJBERIBB TEL FP ?RFIAFKD FQ QEOLRDE QL QERBEDFQ>| J>OF
TEL TFIl KBBA QL MOLJILQB FQ QL KBT MLQBKQF>I @RPQLIBOP

+BQJP MRQ QEB FIMLOQ>K@B LC 2$. FKQB MMBOFRB@BFEQEB 2$. FKARPQOVBALHK

FK ELOOLO >KA C>P@FKZECBMEOQBA >K  AB@OB>PB FK MOGQEBOAFCC@REDV

3EB ?6KA >QQOF?RQBA QEBFO FPPRBP QL > AOLM FKPEKD® EBK@EXERI® ROOBX >CQBO G
I>RK@EBSRO JF@OLPFQBP >KA PFDKFc@>KQ @E>KDBP QP ®EBESJRAREQBKD

LOEBO QB@EKF@>| @EHDBP 8FH

>JJIFI MMMB89 9E KA D;MI 8KI?D;ll
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3EB MROMLPB LC QEB 2$. @E>MQBB2AIKB®@ FP QL >K>IVWB LK PFQB BIBJBKQP LC QEB TB?
QE>Q FIM>@Q SHBK®GKA FKAKD LC @LKQBKQ CLO PB>O@E BKDFKBP FBZPRUE-J>QBIV
MBOCLOJ>K@B (K QEFP @HHQIES ILLH >Q ELT TBIl BNRFMMBA QEB QLM TB?PFQBP >0B QL
MOSFAB > DOBYRIBOFBK@B CLO RPBOP >KA PB>0@E BKDFKBP >KA SEF@EHLGBRIPQFII E>

RO >K>IVPFP FK@IRABP A>@SIENELRPEBEOLIB 47 1BMLOGKA '3,+ BIBIBKQ

>K>IVPFP BECL@RPBA LK 2$. CRKA>JBK@ <tite>  BIBJBKQP QEB AFCCBOBKQ QVMBP LC LK
M>DB IFKHP @LKQBKQ >KA IL>AFKD PMBBA ?RQ >IPL QEB JLOB QB@ERR@RAPKIB@QP LC 25.
FKAB>?FIF®QOR@QROBA A>Q> FKQBOK>QFLK>IFW>QFLKSBRA JFHEEIFF?PFQBP

RO @RPQLJ JBQOF@GFABXKPFDEQP QE>Q RM RIBMIKQ PBBKIBILPBA ?BCLOB 0B

KLT >?IB QL J>B @I>FJP >?LRQ QEB >ALMQFLK >KA FIMIBJBKQ>QFLK LC BIBJBKQP PR@E >P QEB
hreflang Q>D OF@E OBPRIQP BEEAFHBQY>D RP>DBSBKAB@ELO ?>PBSAD>QFLK CLO

PFKDIB M>DB >MMP

)EJ; *KH :7J7 ?1 B?C?J;: JE 7D7BOP?D= >EC; F7=;| EDBO 7D: >7| DEJ.&HBCTI¥;M?:;
9HMBI />?1 M?BB ?CF790 C7TIH?91 8BB :?19KIl IESU7::;: 7D O HB;L7DJ B?C?J7J?EDI ?D J>?1 97I;
M>:D;L;H M; C;DJ?ED 7 IF;9?V9 C;JH?9 ", 7HDY8IEK) J>;I; B?C?J7J?EDI| TIHKHBE=0

1B>A LK QL cKA LRQ JLOB >?LRQ QEB @ROOBKQ PQ>QB LC QEB TB? >KA FQP PB>O@E BKDFKB C

Fundamentals

2B>0@E BKDFKSP:EQEOBB PQBM MOLEIBRED @KIBKD >KAKBIFKDL 2B PB>O@E BKDFKB
COFBKAHW>DB KBBAP QL ?B S ER. RKABOPQ>KA>?IB >KA @LKQ>FK NR>IFQV @LKQBKQ QE>Q
TLRIA MCBFAB S>IRB QL > RPBO TEL FP ?0LTPFKD QEB PB>O@E BKDFKB OBPRIQP M>DBP 2$1/P

6 B T>KQBA QL >K>IVWB ELT JR@E LC QEB TB? FP JBBQFKD QEB ?>PF@ PQ>KA>0AP LC 2$. ?BPQ
MO@QF@BP PL TB >PPBPPBA LK M>DB BIBJBKQP PR@E : meta \Q:@IEKOBKGKQBOK>|
IFKHFKBQ]P @H ILLH >Q QEB OBPRIQP

Content
3L ?B >?IB QL RKABOPQ>KA TE>Q > M>DB FP >?LRQ >KA AB@FAB CLO TEF@EIFRBP@E NRBOFBP
QEB JLPQ OBHBQ >KPTBOP > PB>0O@E BKDFKB JRPQ ?B SBB tHAARR@BPP FQP @LKQBKQ

6E>Q @LKQBKQ >0OB PB>O@E BKDFKBP @ROOBK&® cKEBKHD >KIPTBO QEFP TB @OB>QBA
QTL @RPQLJ JBQOF@P TLOA @LRKQ >KA EB>AFKDP

Word count

6 B>PPBPPBA QEB @LKQBKQ LK QEB.M3EHIPCLO DOLRMP LC >Q IB>PQ TLOAP >KA @LRKQFKD
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ELT J>KV TBOB CLRKA FK QLBSILRKA  LC ABPHQLM M>DBP QEKDESBAKY/ TLOA
DOLRMP JB>KFKD QE¥@SERL ?LAV @LKQBKQ QL EBIM PB>O@E BKDFKBP RKABOPQ>KA TE
TB?PFQB FP >?LRQ

Distribution of word count per page
Web Almanac 2019: SEO
desktop [l mobile
1,500

1,241
o 1,000
s 655
2
§ 500 306
104
17 .
0 |
10 25 50 75 90

Percentile

1?7=KH ?1JH?8KJ?ED E< J>; DKC8;H:ER;NIEF=;

3EB JBAF>K ABPHQLM ELJB M>DB E>P  TLOAP >KA QEB JBAF>K JL?FIB ELJB M>DB E>P > PIF

ILTBO TLOA @LRKQ >Q TLOAP 3EFP PELTP QE>Q JL?FIB PEOBFQ@LEFFOSLKQBKQ QL QEBF

RPBOP ?RQSBDL TLOAP QEFP FP PQFII > OB>PLK>?IB >JLRKQ QL OB>A 3EFP FP BPMB@F>

ELJB M>DBP TEF@E TFIl KHQRRLKQ>FK IBPP @LKQBKQ QE>K >OQF@EWE DSFOCLO B

QEB AFPQOF?RQFLK LC TLOAP FP ?0L>A TFQE ?BQTBBK TLOAP >Q QEB QE MBO@BKQFIE
>Q QEB QE MBO@BKQFIB

Headings

6 B >IPL ILLBIA >Q TEBQEBO M>DBP >0B PQOR@ YRIEBQREBABP QEB OFDEQ@CKQREB
@LKQBKOQBRKQ>FK 'B>AF H1> H2 H3 BQ@ >OB RPBA QL CLOJ>Q >KA PQOR@QROB > M
>KA J>HB @LKQBKQ B>PFBO QL OB>A >KA M>OPB #BPMFQB QEB FIMLOQ>K@B LC EB>AFKD
M>DBP EB KL EB>AFKD Q>DP >Q >II
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Distribution of headings per page
Web Almanac 2019: SEO
desktop [l mobile
40

36
30
20
20
10
10
3
0
0 -
0 75 90

10 25 5

Headings per page

Percentile
1?7=KH ?IJH?8KJI?ED E< J>; DKC8;H E< >;7:?D=I F;H F7=;

3EB JBAF>K KRJ?BO LC EB>AFKD BIBJBKQP MBO M>DB FP  'B>AFKDP @LKQ>FK TLOAP LK JL?FI
M>DBP >KA TLOAP LK ABPHQLM M>DBP 3EFP FIMIFBP QE>Q QEB TB?PFQBP QE>Q RQFIFWB EB:
PFDKFc@>KQ BCCLOQ FK J>HFKD PROB QE>Q QEBFO M>DBP BBIOBEANBBI\ABREAEKBIQFS

QEB M>DB PQOR@QROB BRAQ®PRIB@E BKDFKB ?LQP

Distribution of H1 length per page
Web Almanac 2019: SEO
desktop [} mobile 48
50

40

31
30
19
20
11
10 6 .
. L]
10 25 50 75 90

Percentile

Number of characters per H1 per page

1?7=KH ?1IJH?8KJ?ED E<# B;D=J> F;H F7=;
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(K QBOJP LC PMB@Fc@ EB>AFKD IBKDQE QEB JBAF>K It H1 @BIBKIEGLRHIQLK ABPHQLM
FP @E>@QBOP

%.0 >ASF@B LK ELT QL E H1 #B>-KA EB>AFKDP CLO 2$. >KA >@ @BPBF?FLEQV-Q QEFP
SFABL OBPMLKPR EK ,RBIIBO FK QEB PH &LLDIB8J>PQBOP PBOFBP

Meta tags

,BQ> Q>DP >IILT RP QBPMB@Fc@ FKPQOR@QFLKP >KA FKCLOJ>QFLK QL PB>O@E BKDFKB
AFCCBOBKQ BIBJBKQP >KA @LKQOBKQ LK > M>DB "BOQ>FK SBOS EF{INEEEREILIVF @>|
CL@RP LC > M>DB >P TBII >P ELT QEB M>DB PEIFARB @X®BA 6B T>KQBA QL >PPBPP
TEBQEBO LO KLQ TB?PFQBP TBOB J>HFKD QEB JLPQ LC QEBPB LMMLOQRKFGFRB QE>Q JBC

Page titles

Q7%

1?7=KH +H;DJ E< CE87?B; F7=;1 J>7J ?DS <title> J7=

/ >DB QFQIBP >0B >K FIMLOQXK@IXRKF@>QFKD QEB MROMLPB LC > M>DB QL > RPBO LO F
BKDFK <title>  Q>DP >OB >IPL RPBA >P EB>AFKDP FK QEB 2$1/2 >KA >P QEB QFQIB CLO QE!
Q>? TEBK SFPFQFKD > M>DB PL FQ]P KL PROMOFPB QL PBB QE>Q  SBC-JAREIRJIBKIBP E>
QFQIB

>JIFI MMMEKJKS; 9EC M7J9> L BD6%32A =A
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Distribution of title length per page
Web Almanac 2019: SEO
desktop [l mobile
80

60

67
41
40
21
20 10
4 I
0 | .
25 50 75 90

10

Number of characters per title per page

Percentile

1?=KH ?1JH?8KJI?ED E< J?JB; B;D=J> F;H F7=;

$SBK QELRBELDIB RPR>IIV AFFRISEB cOPQ  @E@IBOP LC > M>DETBBERK > 2$1/

QEB JBAF>K IBKDQE L <title>  Q>D T>P LKIV @B@QBOP CLO JL?FIB M>DBP >KA

@E>@QBOP CLO ABPHQLM Bi$QEB $SE MBO@BKQFIB FP PQFII ?BILT QEB @RQLCC IBKDQE 3EF
PRDDBPQP QE>Q PLIB 2$.P >KA @LKQBKQ TQRSEBRD-QER JLPQ LC QEB PM>@B >IIL@>QBA QL
QEBJ ¥ PB>O@E BKDFKBP CLO ABP@OF?FKD QEBFO ELJB M>DBP FK QEB 2$1/P

Meta descriptions

"LIM>OBA QL Q <tile>  Q>D CBTBO M>DBP TBOB ABQB@EBABQL-EBP@OFMQFLK >P LKIV

LC JL?FIB ELJB M>DBP E>SB > JBQ> ABP@OFMQFLK "LKPFABOFKD QE>Q &LLDIB LCQBK OBTO!
JBQ> ABP@OFMQFLKP FK QEB 2$1/P FK OBPMLKPB QL QEBWBOS@MEBUHR RIREDMTKBOP
MI>@B IBPP FIMLOQ>K@B LK FK@IRAFKD > JBQ> ABP@OFMQFLK >Q >I|

>JJFI CEP 9EC B;7HD |;E J?JB; J7=

198 2019 Web Almanac by HTTP Archive


https://almanac.httparchive.org/static/images/2019/seo/fig5.png
https://almanac.httparchive.org/static/images/2019/seo/fig5.png
https://moz.com/learn/seo/title-tag

Part Il Chapter 10 : SEO

Distribution of meta description length per page
Web Almanac 2019: SEO
desktop [ mobile
250

237
200 166
50 129
100 57
=N
0 N
25 50 75 a0

Percentile

Meta description length per page

1?=KH ?1IJH?8KJ?ED E< C;J7 :;;I9H?FJ?ED B;D=J> F;H F7=;

3EB JBAF>K JBQ> ABP@OFMQFLK IBKDQE T>P >IPL ILOB@QESKOES IBKDQE LC
@E>@QBOPFQE ABPHQLM M>BBRIEABP@OFMQFLKP LG @@HEDP (KQBOBRBBKDIV
ABP@OFMQFLKP TBOB @LKPFPQBKQIV ILKDBO LK JL?FIB QE>K LK ABPHQLM ABPMFQB JL?F
QEAFQFLK>INSEKD > PELOQMDIFRD 3EFP IFJFQ E>P LKINJQEBRBA OB@BKQNBOE>MP

JLOB TB?PFQB LTKBOEBERBBK QBPQFKD QEB FIMSEKDLICKDBOOB ABP@OEMBES
ABP@OFMQFLKP CLO JL?FIB OBPRIQP

Image alt tags

"LKPFABOFKD QEB FIMLOGC alt )BBIQ CLO 2%. >KA >@ @BPRFQFAFQ@¥O COLJ FAB>| QL PBB QE
LKIV ~ LCJL?FIBM>DBP RP alt >QQOF?RQBP LK >|I LC QEBFO FJ>DBP 3EFP JB>KP QE>Q (
>0B PQFII FBBIRKQP QL ?B J>AB TFQE OBD>0A QL J>HFKD FJ>DBP >@OLPP QEB TB? JLOB
>@@BPPF?IB QL RPBOP >KA RKABOPQ>KA>?IB CLO BEBOR@IFOBKENEREPFPPREPHBAB

FK QE® @BPPF?RFEMIQBO

Indexability

3L PELT > M>[B@LKQBKQ QL RPBOP FK QEB 2$1/P PB>OUEBKIFKEG @OQ ?B MBOJFQQBA
QL >@@BPP >KARE® M>DB 2LJB LC QEB C>@QLOP QE>Q FIM>@P >PBFQ@EBENFKB
>KA FKABM>DBP FK@IRAB

>JJFI CEP 9EC B;7HD |;E C;J7 :;I9H?FJ?ED
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2Q>QRP @LABP
noindex Q>DP
">SKLKF@>| Q>DP

3EB robots.txt clB

Status codes

(Q FP OB@LJJBKABA QL J>Fk 200 OK PQ>QRP @LAB GLEIMKOQ>KQ M>DBFALAEGE
PB>O@E BKDFKBP QLIEB\B-GLOFQV LC M>DBP QBPSBRITEBELO PB>0@E BKDFKBP QL
>@@BPP TFQE  LC FKFQF>!'3,+ OBNRBPQP LK ABPHQLN 200 YROHFRP ®LAB 3EB
OBPRIQP TBOB PIFDEQIV ILTBO CLO JL?FIB M>DBP TFQE LKIV ~ LC M>[ 200 FERRIBRFKD >
@LAB

3EB KBQ JLPQ @LJILKIV CLRKA PQ>QRP @LAB LK . 302 BTOBIMLOV OBAFOB@Q TEF@E
T>PCLRKALK  LC JL?FIB M>DBP 3EFP T>P EFDEBO QE>K LK ABPHQOLM TFQE LKIV
ABPHQLM ELJB M>DBP OBQF 302 ‘RQ>QRP @LAB 3EFP @LRIA 7B ARB QL QEBICA®) QE>Q QEB
ELJB M>DBP TBOB >IQBOKSOQER BNRFS>IBKQ ABPHQLM M>DB PR@E >P LK EEKQBPMLKPFS
QE>Q B3 PBM>QBBOPFLKP LC QEB TB?PFQB CISF@RAE AB

)EJ; *KH HKBJI :?:08J ?D9B 4xx EF 5xx 1J7JKI 9E:;1

noindex

noindex AFOB@QESK ?B PBASK QEB '3,+ <head> LO FK QEB '33/ EB>ABOP > X->K
Robots AFOB@QF noindex AFOB@IESPF@>IIV QBIIP > PB>O@E BKDFKB KLQ QL FK@IRAB QE>Q |
FK FQP 2$1/P ?RQ QEB M>DB TFIl PQFII 7B >@ @BPPF?IB Ol SC® BPP SEBKIEBOLRDE QEB
TB?PFQ noindex AFOB@BPRSOB RPR>IIV >AABA QL ARMGEFIG® SC M>DBP QB-QEFBOS
P>JB @LKQBKQ LO ILT NR>IFQV M>DEFAEKD BIIRB QL RPBOP @LJFKD QL > TB?PFQB COLJ
LOD>KF@ PB>O@E PR@E >P clQBOBA C>@BQBA LO FKQBOK>I PB>O@E M>DBP

LC JL?FIB M>DBP M>PPBA QEEDEQELRPB BRKB >RARIB>KFKD QE>Q QEBPB M>IBP AFAK
@LKQ>F noindex AFOB@QESB SBOQEFP JB>KP QE>Q  LC JL?FIB ELJB M:DERSS >
noindex AFOB@QFEF@E FP @>RPB CLO @LK@BOK JB>KFKD QE>GBXQBACTIRIMOB
FKABFKD QEBPB M>DBP

/>; M;81?J;1 ?D9BK:;: ?D EKH/H9> 7THEKH;: <HEC J>; >HEC; 03 -;FEHJ:7J71;J M>?9>NBBK:;!
M;81?2J;1 J>7J 7HDEJ FK8B?9BO /HBER; />7?1 ?1 7 1?=D?V97D9]|BEKH?7I 8;97KI; NGHKD78B; JE

>JJF| ;L ;BEF;HI =EE=B; 9EC BBCE8?B; 12J;| CE8?B; I;E I;F78 KHBI
>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI; 7KNILRD;;
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https://developers.google.com/search/mobile-sites/mobile-seo/separate-urls
https://developers.google.com/search/mobile-sites/mobile-seo/separate-urls
https://developers.google.com/web/tools/lighthouse/audits/indexing
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7D7BOP; 1?J;1 3>7JE&H :;J;HC?D;l JE 8; DED FK8B?9 ';7HD TEEKJ EKE{J>E:EBE=0

Canonicalization

">KLKF@>| Q>DP >0B RPBA QL PMB@FCV ARMIF@>QB M>DBP >KA QEBFO MOBCBOOBA >IQE
PB>0@E BKDFKBP @>K @LKPLIFA>QB >RQELOFQV TEF@E JFDEQ ?B PMOB>A >@OLPP JRIQ
QEB DOLRM LKQL LKB J>FK M>DB (382 RRWBKDP

LC JL?FIB ELJB M>DBP TBOBABQB@QRBA ESB > @>KLKF@>| Q>D 2BIC OBCBOBK@FKD
@>KLKF@>| Q>DFFEMIBKQF>I >KA @>KLKF@>| Q>DP >0OB RPR>IIV OBNRFOBA CLO ARMIF@
'LIB M>DBP >0B-OBIV ARMIF@>QB/EBRB BIPB >@OLPP QEB PFQB PL PBBFKD QE>Q IBPP QE>
M>DBP B8 > @>KLKF@>| GeDPRBMOFPFKD

robots.txt

KB LC QEB JLPQ BCCB@BIR AP CLO @LKQOLIIFKD PB>O@HEBKDFRE robots.txt
cIB 3EFP FP > cIB QE>Q PFQP LK QEB OLLQ ALJ>FK LC > TB?PFQB >KA PMB@FcBP TEF@E 41-
M>QEP PELRIA ?B AFP>IILTBA COLJ SBBADMGRB>0@E BKDFKBP

(Q T>P FKQBOBPQFKD & QEPBAKIV  LC JL?FIB PFQBEEE> S>IF robots.txt

>@@LOAFKD QL +FDEEHRBB FPPRBP TB CLRKA >OB PMIFQ ?BQTBBK  ISERBGBP E>
robots.txt  cIB>Q >l >KAX PBOSFKDSKIF. robots.txt  cIB >KA QERP C>FIFKD QEB >RAFC
6EFIB QEBOB >OBV:S¢IFA OB>PLKP QL RBQ robots.txt  cIB PR@E >FSEKD > PJ>lI

TB?PFQB QE>Q AQEPRORDDIB @EIEPRADBQ FPPREBSFKD >KFHF, robots.txt ~ FP

@>RPB CLO @LK@BOK

Linking

KB LC QEB JLPQ FIMLOQ>KQ >QQOF?RQBP LC > TB? M>DB FP IFKHP +FKHP EBS®B>0@E E
KBT OBIS>KQ M>DBP QL >AA QL QEBFKAFISHD>QB QEOLRDE TB?PFQBP  LC QEB TB? M>DBI
FK LRO A>Q>PBQ @LKQ>FK >Q IB>PQ LKB FKQBOK>I IFKH >KA @LHQBEK>QREHRQLLKB B
>KLQEBO ALJ>FK 3EB PJ>Il JFKLOFQV LC M>DBE ESB>SKAEKQBOK>IWQHOK>! IFKHP TFII

2B JFPPFKD LRQ LK QEB FJJBKPB S>IRB QE>Q IFKHP M>PP QEOLRDE QL Q>0ODBQ M>DBP

3EB KRJ?BO LC FKQBOK>UgOB>| IFKHP FK@IRABA LK ABPHQLM M>DBP TBOB @LKPFPQBK:!
QE>K QEB KRJ?BO CLRKA LK JL?FIB M>DBP .CQBK > IFJFQBA PM>@B LK > PJ>1IBO SFBTMLO(
CBTBO IFKHP QL ?B FK@IRABA FK QEB ABPFDK LC > JL?FIB M>DB @LJM>0BA QL ABPHQLM

>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI; 7K:?J| 97DED?978
>JJFI 5L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI; EREII H
>JJFI M;8C7IJ;HI =EE=B;8BE=9EC  M>7J 9HMB 8K:=;J C;7DI <EH =EE=B;8EJ >JCB
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https://developers.google.com/web/tools/lighthouse/audits/canonical
https://www.deepcrawl.com/knowledge/technical-seo-library/robots-txt/
https://www.deepcrawl.com/knowledge/technical-seo-library/robots-txt/
https://www.deepcrawl.com/knowledge/technical-seo-library/robots-txt/
https://developers.google.com/web/tools/lighthouse/audits/robots
https://webmasters.googleblog.com/2017/01/what-crawl-budget-means-for-googlebot.html
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(QIP FIMLOQ>KQ QL ?B>0 FK JFKA QE>Q CBTBO FKQBOK>! IFEGIPALK QEB- NFEIBS
@>RPB >K FPRRBIRO TB?PFQB 6BIJFIB cOPQ FKIRKD TEF@E CLO KBT TB?PFQBP FP QEB
ABC>RIQ CLO &LLDIB FC > M>DB HERALEOLIFEEB ABPHBORFEK >KA KLQ MOBPBKQ LK QEB
JL?FIB BOPFLK PB>O@E BKDFKBB FRREE E>OABO QFJEBEFED >KABFKD FQ

Distribution of internal links per page
Web Almanac 2019: SEO
desktop [l mobile
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https://moz.com/blog/internal-linking-mobile-first-crawl-paths
https://moz.com/blog/internal-linking-mobile-first-crawl-paths
https://www.deepcrawl.com/knowledge/white-papers/mobile-first-index-guide/
https://almanac.httparchive.org/static/images/2019/seo/fig7.png
https://almanac.httparchive.org/static/images/2019/seo/fig7.png
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Distribution of external links per page
Web Almanac 2019: SEO
desktop [l mobile
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3EB JBAF>K ABPHQLM M>DB FK@IRABP FKQBOKXFR:HPBHHEIEB>P QEB JBAF>K JL?FIB
M>DB E>P FKQBOK>| IFKHP 3EB JBAF>K KRJQBOKE!I B-KHP MBO M>DB CLIILTP > PFJFI>0 QC
TFQE ABPHQLM M>DBP FK@IRAFBDK>BIFKHP >KA JL?FIB M>DBP FK@IRAFKD

Distribution of anchor links per page
Web Almanac 2019: SEO
deskiop [l mobile 3
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https://almanac.httparchive.org/static/images/2019/seo/fig8.png
https://almanac.httparchive.org/static/images/2019/seo/fig8.png
https://almanac.httparchive.org/static/images/2019/seo/fig9.png
https://almanac.httparchive.org/static/images/2019/seo/fig9.png

Part Il Chapter 10 : SEO

K@ELO IFKHP TEF@E IFKH QL > @BOQ>FK P@OLII MLPFQFLK LK QE®F-NBWRISEBEOB KLQ S
LC ELJB M>DBP ESB KL >K@ELO IFKHP 3EFP FP MOL?>?IV ARB QL QEB C>@Q QEQ ELJB M>DBI
RPR>IIV @LKQ>FKLKD CLOJ @LKQBKQ

3EBOB FP DLLA KBTP COLJ LRO >K>IVPFP LC QEBRGP@DIBMISE  LC JL?FIB M>DBP
M>PP +FDEQEJFRBB @OFBIFRS! QB >RAFGEFP JB>KP QE>Q QEBPB MIQESB\DBKBOF@
@IF@H EBOB "EBOBLO ~B>OK JLOBKHP ?RQ RPB JLOB JB>KFKDCBQIFER@B EBIMP
RPBOP >KA PB>0@E BKDFKBP ?BQQBO RKABOPQ:KAGEB@KQBLT @ERKB@Q TFQE
LKB >KLQEBO

Advanced

"> SFKD ABP@@ROBSRI @LKQBKQ LK > M>DRQBFRFPHEAIEOL] PB>0@E BKDFKBP TFQE >
noindex LC Disallow AFOB@SJIHR BKLRDE CLO > TB?PFQB QL PR@@BBA FK LOD>KF@ PB>0O@E
3ELPB >0OB GRPQ QEB ?>PF@P 3EBOB FP > ILQ JLOB QE>K @>K ?B ALKB QL BKE>K@B QEB MBOC
TB?PFQB >KA FOP >ME@EBK 2$1/P

2LJB LC QEB JLOB QB@EKF@>II\ GRMBIB QP QEBQEBK D>FKFKD FIMLOQ>K@B FK
PR@ @BPPCRIIVFKROABKAKDIFKD TB?PFQBP FK@IRAB PMBBA PQOR@QROBA A>Q> FKQBOK>QFLK
PB@ROB®X JL?FIB COFBKAIFKBPP

Speed

,L?FIB IL>AFKD PMBBA T>P 2RR(RK@BA >PKHFKD C>@QVQLLDIB FK  2MBBA FRKX>
KBT CL@RP CLO &LLDIB QELRDE >@H FK OBB>TBR QE>Q PMBBA E>A ?BBK FKQOLAR@BA >P >
O-KHFKD PFDK>I

C>PQ IL>AFKD TB?PFQB FP >IPL @OR@F>| CLOMEDERKRPB G BBOP BN EFQEK >
CBT PB@LKAP CLO > PFQB @B QEB BBKABK@V QL ?LRK@B >KA QOV >KLQEBO OBPRIQ COLJ LKB
WLRO 231/ @LIMBQFQLOP QE>Q IL>AP NRF@HIV >KAIEBQDSEEFPRC TB?PFQB
MBOCLOJ>K@B

3EB JBQOF@P TB RPBA CLO LRO >K>IVPFP LC IL>A PMBBA >@OLPP QEBETBRIBR?>PBA LK QEB
1BMLO@47 TEF@E @LIIB@QP A>Q> COLJ OB>| TLOIA "EOLJB RPBOP 3EFP A>Q> PELTP QE>Q >K
>PQLKFPEFKD LC TB?PFQBP >0OB [>8BIBA ¥B?PFQB FP I1>?BIBA PILT FC FQ JLOB QE>K

LC %"/ BJMBOFBK@BP PILTBO QE>K PB@CKAF BUMBOFBK@BP PILTBO QE>K  JP

>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI; 7K:?JI ;| BYBABL)
>JJFI M;8C71J;HI =EE=B;8BE= 9EC KI?D= F7=; IF;;: ?D CE87?B; I;,78> >JCB
>JJFI M;8C71J;HI =EE=B;8BE= 9EC KI?D=12J; IF;;: 2D M;8 I;7H9> HDA?D= >JCB
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https://developers.google.com/web/tools/lighthouse/audits/descriptive-link-text
https://webmasters.googleblog.com/2018/01/using-page-speed-in-mobile-search.html
https://webmasters.googleblog.com/2010/04/using-site-speed-in-web-search-ranking.html
https://webmasters.googleblog.com/2010/04/using-site-speed-in-web-search-ranking.html
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Distribution of PSI speed per website and device
Web Almanac 2019: SEO (Chrome UX Report 201907)

Fast Moderate [l Slow

desktop 2% 52%

phone | 1% 41%

Device

tablet | 0% 35%

0% 25% 50% 75% 100%

Percent of websites

1?=KH ?1IIH?8KJI?ED E< J>; F;H<EHC7D9;H&;KEHDY;I 80 :;L?9; JOF;

2MIFQVABF@B QEFP MF@SBRCIEESBIB CLO Q>?1BQ  >KA MELKB

IQELRDE QEB KRJ?BOP >0B ?IB>H CLO QEB PMBBA LC QEB TB? QEB DLLAKEBPEP QE>Q 23
>KA QLLIP B8 ?BBK CL@RPFKD JLOB >KA JLOB LK QEB QB@EKF@> @E>IIBKDBP LC PMBBAF
TB?PFQBRB@>K IB>OK JLOB >?LRQ QEB PQ>QB LC TB? MBOCLGDEI@S:FK@EBMQBO

Structured data

2Q0R@QROBA A>Q> >IILTP TB?PFQB LTKBOP QL >AA >AAFQFLK>I PBI>KQF@ A>@> QL QEBF
SAAFKR.- +#  PKFMMBQE@DLA>Q>CLOB-IMIB 2B>0@E BKDFKBP M>OPB QEFP A>Q> QL
?BQQBO RKABOPQ>KA QEBPB M>DBP >KA PLIBQFJBP RPB QEE 3A0FRN.&LISRRI>
FKCLOJ>QFLK FK QEB PB>O@E OBPRIQP 2LJB LC QEB RPBCRI QVMBP LC PQOR@QROBA A>

OBFBTP
MOLAR@QP

?RPFKBPPBP

>JIFI ;DM?A?F;:27 EH= M?A? %.%) '

>JJFI ;L ;BEF;IEP?BB7 EH= :E@ /(' (?9H E:7J7

>JJFI 5L ;BEF;HI =EE=B; 9EC BPHEO :737 JOF;| HL?;M ID?FF;J
>JJFI 5L ;BEF;HI =EE=B; 9EC BPHE9I :737 JOF;| FKE:K9J

>JJFI ;L ;BEF;HI =EE=B; 9EC BPHEI :737 JOF;| BE97B 8KI?D;lI
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https://almanac.httparchive.org/static/images/2019/seo/fig10.png
https://almanac.httparchive.org/static/images/2019/seo/fig10.png
https://en.wikipedia.org/wiki/JSON-LD
https://developer.mozilla.org/docs/Web/HTML/Microdata
https://developers.google.com/search/docs/data-types/review-snippet
https://developers.google.com/search/docs/data-types/product
https://developers.google.com/search/docs/data-types/local-business
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JL SFBP

>KAVLR @>K PB>O@E CLO JLOB QVMBP LC PRMMLOQBA PQOR@QROBA A>Q> QVMBP

3EBBUQOSFPF?FIFQEAQ PQOR@QROBA A>QFABBLIB?PFQBP FP FKQBOBPQFKD CLO PFQB LTK
DFBK QE>Q FQ @>K EBIM QL @OB>QB JLOB LMM:OORKBB-ERE MEB OBBIVASBT
% 0 P@EBJ> TFIl ALR?IB QEB PFWHROCPKFMMBQ >KA QEB OB>| BIRD-RBIERK QEB 2$1/

#ROFKD LRO OBPB>0@E TB CLRKA QE>Q LKIV  LC PFQBP >OB BIFDF?IB CLO OF@E OBPRIQP L
(KQBOBPQFKBRHQLM PFQB BIFDF?FIFQV FP PIFDEQIV ILTBO>Q  3EFP PRDDBPQP QE>Q QEBC
JLOB QE>Q PFQB LTKBOP @>K ?B ALFKD QL LMQREERF®@EBSTM>DBP >0OB >MMB>0FKD FK
PB>0@E

JLKD QEB PFQBP TFQE PQOR@QROBA A>Q> B-UHRMIOBBES QVMBP >0B

WebSite
SearchAction
Organization
WebPage
ImageObject

(KQBOBPQFKRB/LC QEB JLPQ MLMRI>O A>Q> QVMBP QE>Q QOFDDBOP > PB>O@E BKDFKB CB>QF
SearchAction  TEF@E MLTBOPRPEBIFKHP PB>0@E?L

3EB QLM 83J>0OHRM QVMBP >I| IB>A QL JLOB SFPF?FIHRPBKE@EDUBPRIQP TEF@E JFDEQ ?B
QEB CRBI CLO JLOB TFABPMOB>A >ALMQFLK LC QEBPB QVMBP LC PQOR@QROBA A>Q>

2BBFKD >P TB LKIV BAEQ ELIB M>DBP TFQEFK QEFP >K>IVPFP QEB OBPRP JFDEQ ILLH S
AFCCBOBKQ FC TB TBOB QL @LKPFABO FKQBOFLO M>DBP QLL

1BSFBT PQ>0P >OB LKIV CLRKA LK LC QPELE? M>DBP SFBOBD>QB1>QFKIPL
QEB KBTIV FKQOLAR@®BMB >MMB>0BA LKIV FK FKPQ>K@BPY-8AXDEB>Q > PIFDEQIV

EFDEBO COBNRBK@V LC QFJBP 3EBPB [>PQ QTLU® BRXQBA-QIBBK@OB>PB FK QEB CRQROB >P
TB ORK JLOB@IB >KA ABSABBMBO FK@R 8J>K>@ >K>IVPFP

Internationalization

(KQBOK>QFLK>IFW>QFLK FP LKB LC QERJ3:PQE@QMIBCERBK>@ @LOAFKD QL PLJB &LLDIB

>JJFI ;L ;BEF;HI =EE=B; 9EC B?HEOI :7J7 JOF;| CEL?;

;L ;BEF;HI =EE=B; 9EC B2HE9I =K?:;| |;,7H9> =7BB;HO
5L ;BEF;HI =EE=B; 9EC B2HE9I =K?:;| ;D>7D9; I?J;

5L ;BEF;HI =EE=B; 9EC BPHEOI :7J7 JOF;| <7TGF7=;

>JJFI L ;BEF;HI =EE=B; 9EC B?HEOI :7J7 JOF;| 12J;B?DAI ;3bBE
>JJFI 195,C7 EH= =={47J;-7J7D=

>JJFI 195,C7 EH= , + 7=;

>JJFI 19>,C7 EH=! + 7=
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https://developers.google.com/search/docs/data-types/movie
https://developers.google.com/search/docs/guides/search-gallery
https://developers.google.com/search/docs/guides/enhance-site
https://developers.google.com/search/docs/data-types/faqpage
https://developers.google.com/search/docs/data-types/sitelinks-searchbox
https://schema.org/AggregateRating
https://schema.org/QAPage
https://schema.org/FAQPage
https://x.com/JohnMu/status/965507331369984002
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PB>0@E BJMBBP (KQBOK>QFLK>IFW>QFLK FK 2$. CL@RPBP LK PBOSFKD QEB OFDEQ @LKC
TB?PFQB TFQE JRIQFMIB |>KDR>DB LCR@PRKKIONMS, J>HFKD PROB QE>Q @LKQBKQ FP ?BFK|
Q>0ODBQBA QLT>0AP QEB PMB@Fc@ |>KDR>DB >KA IL@>QFLK LC QEB RPBO

6EFIB  LCABPHQLMPFQBP LK JL?FIBE>SB QEB '3,+ I>KD >QQOF?RQB PBQ QL $KDIFPE
LKIV LK JL?FIB LC QEB PFQBP >IPL @LI hreflang  IFKH QL >KLQEBO I>KDR>DB
SBOPFLK 3EFP PRDDBPQP QE>Q QEB S>PQ J>GLOFQV LC TB?PFQBRQECBUPEYEONBA AL
SBOPFLKP LC QEBFO ELJB M>DB QE>Q TLRIA OBNRFOB I>KDR>DB Q>ODBQFKDB RKIBPP QE
SBOPFLKP AIFBQ ?RGEKQ ?BBK @LKCDROBA @LOOB@QIV

>JJIFI N 9EC %E>D(K 17JKI
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https://x.com/JohnMu/status/965507331369984002
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%FDROB  3LM JLPQ MLMRI: hreflang  S>IRBP

-B UQ QL $KDIFPE QEB JLPQ @LJJILK I>KDR>DBR@GBRM>KFPE >KA &B0OJ>K 3EBPB >0OB
CLIILTBA ¥ I>KDR>DBP Q>ODBQBA QLT>OAP PMB@HKEP BBKDO-PE CLO JBOF(en- P
us LOJLOB L?P@ROB @LJ?FK>@RMPHIARE CLO QEE es-ie

3EB >K>IVPFP AFA KLQ @EB@H CLO @LOOB@Q FIMIBJBKQ>QFLK PR@E >P TEBQEBO LOKI
I>KDR>DEB®PFLKP MOLMBOIV IFKH QL B4+@HE EREBOLJ ILLHFKD >Q QEB ILT >ALMQFLK LC
E>SFKD >K U ABC>BROPELKKIV LK ABPHQLM >KA LK JL?FIB >P FP OB@LJJBKABA

QEFP FP >K FKAF@>QLO QE>Q QEFP BIBIBK® KEQ@IUMB>PV QL DBQ OFDEQ

SPA crawlability

2FKDIB M>DB >MMIF@>QPLRRFD TFQEJBOLOHP IBHLB>@Q >KREGP @LJB TFQE QEBFO
LTK 2$. @LIMIBUFQ® B?PFQBP RPFKD > E>PE ?SPBAGBLK BFQ BPMB@F>IIV E>0A CLO
PB>0@E BKDFKBP QL MOtNMBRAFRABQEBJ 120 B>IJMIB &LLDIB E>A >K ¥ @OTIFKD
P@EBJBTLOH>0OLRKA QE>Q QROKBA LRQ QUBL@EBHB@E BKDFKBP >P SBLMBGAB PL
FQ T>RBMOB@>QBA FK

3EB KRJ?BO LC ® QE>Q TBOB QBPQBA E>A BNELTIFSI?BO LC IFKHPE2BEIS> E>PE 41+P

TFQE  LC 1B>@Q JL?FIB M>DBP RPFKD E>PE 4145FCEQREK  LC JL?FIBRB GP

M>DBP RPFKD QEBJ >KA  LC JL?FIB KDRI>O M>DBP RPFKD QEBJ 3EBPB 88WRIQP TBOB S
PFJFI>O CLO ABPHQLM M>DBP QLL 3EFPEPBB EEDESK 2$. MBOPRB@QFFABOFKD QEB
FIM>@Q QE>Q E>PE 41+PStK BLKQBKQ SBR@L

3EB EFDEBO KRJ?BO LC E>PE 41+P FK 1B>@Q M>DBP FP PROMOFPFKP @RI REB HIVEX @L}
KRJ?BO LC E>PE 41+P CLRKA LK KDRI>0 M>DBRIETQRDEPMOLJILQB QEB >ALMQFLK LC
OLRQFKD M>@H>DBP TEBRBLQEB/( FP QEB ABC>RIQ CLO IFKHP FKPQB>A LC OBIVFKD LK E
41+P 5RB GP@RKPFABOFKEFHD QL RPFKD QEB 'FPQLOV /( >P QEBRBBHRIB®OPFLK

LC QEE vue-router M>@H>DB

AMP

,/ CLOJBOIV HKLTK >P @ @BIBQBA ,L?FIB*¥DBP_ T>P cOPQ FKQOLAR@BAWKLLD?B

>P >K LMBK PLRO@B '3,*JBOLOH (Q MEHABP @LIMLKBKQP >KREREB@QROB CLO TB?PFQBP (
MOSEFAB > C>PQBIBBFBK@B CLO RABBR D LMQFJFW>QFLKP PR@E >P @>@EFKD [>WV IL>A
LMQFJFWBA FJ>DBP -L@+2IBIB >ALMQBA QEFP CLO QEBFO PB>O@E BKDFKB TEBOB ,/M>D
>|PL PBB& COLJ QEBFO LTK "#- 3EFP CB>QROB [>QBO ?B@>JB > PQ>KA>0OAP MOLMLP>| RKA

>JIFI MMM=EE=B; 9EC KHB G >JORFFEHJ =EE=B; 9EC M;8C7IJ;HI 7DIM;H
>B DI7 K13 KI= 1,@ )!MPM=BI8OI/ 7K6$ 5 LAM7 LH
>JJF| M;8C7IJ;HI =EE=B;8BE=9EC  :;FH ;97J?D= EKH 7@7MBPD= 19>,C; >JCB
>JJFI ;L ;BEF;IEEP?BB7 EH=:E® 2 #?1JEHO
>JJFI =2J>K8 9EC LK;@! H<9I FKBB

2019 Web Almanac by HTTP Archive 209


https://www.google.com/url?q=https://support.google.com/webmasters/answer/189077?hl%3Den&sa=D&ust=1570627963630000&usg=AFQjCNFwzwglsbysT9au_I-7ZQkwa-QvrA
https://webmasters.googleblog.com/2015/10/deprecating-our-ajax-crawling-scheme.html
https://developer.mozilla.org/docs/Web/API/History
https://github.com/vuejs/rfcs/pull/40
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K>JB 2FDKBA '33/ $U@E>KDBP

#BPMFQB QEFP LKIV  LC JL?FIB ELJB M>DBP @LKQ>FK > IFKHBQIPFKK,/8KSQEB

SFPF?FIFQV QEFP MOLGB@Q E>P E>A QEFP PRDDBPQP BIESQTFEAENMDELK 4 BBBQFS

J/ @>K ?B JLOB RPBCRI CLO PBOSFKD >0OQF@IB M>DBP PL LRO ELJB M>DB CLJ@RPBA >K>IVPFP T
OBdB@Q >ALMQFLK >@OLPP LQEBO M>DB QVMBP

Security

PQOLKD LKIFKB PEFCQ FKB3B®@EXD YBBK CLO QEB TBSBIQLII33/2 ? V ABC>RIQ '33/2
MOSBKQP TB?PFQEC® COLJ ?BFKD FKQBO@BMQBA LK MR?IF@ 6F %B:KRIH [THEDELO B
RPBO FKMRQ A>Q> FRKFEBIQQBA RKPB@RQENE ESB ?BBK MRPEFKD CLO PFQBP QL >ALMQ
'33/2 >KA B SBK J>AB33/2 >P > O>KHFKD PFDK'HOLJB >IPL PRMMLOQBA (SBEQIL PB@ROB
M>DBPV?I>?BIFKD KLK '33/2 M>DBPKIR) PB@REB QEB ?0LTPBO

%.0 JLOB FKCLOJ>QFLK >KA DRFA>K@B COLJ &LLDIB LK QEB FIMLOQ>K@B LC '33/2 >KA ELT QL >
FQ MIB>PB GBS '33/2 ,>QQBOP

6 BCLRKAQE>Q  LC TB?PFQBP LK ABPHQLM >OEBALEFBGS/2 )RPQ RKABO E>IC LC

TB?PFQBP PQEEKE JFDQBA QL '33/2 >KA >OB PBOSFKD KLK PB@ROB M>DBP QL QEBFO RPBOP 3|
FP > PFDKFc@>KQ KEIBQFLKP @>K ?B E>OA TLOH PL QEFP @LRIA 7B ©EB>RLKTELK

C-QB FRKEFDEBRQ >K '33/2 JFDEQFLK RPR>IIV OBNRFOB >K 22+ @BOQFc@>QB >KA > PFIMIB @E>
QL QE .htaccess  cIB 3EBQB KL OB> OB>PLK KLQ QL PTFQ@E QL '33/2

&LLDIBP33/23 COKPM>0OBK@V 1BMMBM)LOQP > >ALMQFLK LC '33/2 CLO QEB QLM KLK
&LLDIB ALJ>FKP OBMOBPBKQFKD LC >l TBXPSH@QBIQMATFAEB AFCCBOBK@B ?BQTBBK
QEFP KRJ?BO >KA LROP @LBMSBKBA DEB C>@Q QE>@OEPIONI0 PFQBP >0B >ALMQFKD
'33/2 >Q > PILTBO £QB

+B>OK JLOB >?LRQ QEB PQ>QB LC PB@EIFRUBELEBB0

Conclusion

3EOLRDE LRO >K>IVPFP TB B2RBBS) QEB J>GLOFQV LC TB?PFQBP >0B DBQQFKD QEB CRKA>JBK
OFDEQ FK QE>Q QEBFO ELJB MSDBRE-GBABS?IB >KA FK@IRABRYE®IHKQBKQ OBNRFOBA QL

CGKH TBII FK PB>O@E BKDFKBP] OBPRIQPIASVBWBQPLE TEL LTKP > TB?PFQB TFDBB >

LC 2$. >Q >II IBQ >ILKB FQP 2#PQR@B DRFABIFKBP PL FQ FP MOLJFPFKD QLAFEEBRE>Q PL J>K

>JIFI M?9= =2J>K8 ?E M;8FZ9M7<) DIA?D >JIF EH?=?D I?5IPEHI;| >JCB

>JJFI M;8C7IJ;HI =EE=B;8BE=9EC  >JJFI 7| HTDA?D= ?=D7B >JCB

>JIFI MMVBBE= =EE=BER9J| 9>EC; C?B;IJED; 9HC; |;9KH?JO C7THA?D= >JJF DEJ I;9KH
>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 <KD:7C;DJ7BI ;9{3IHOFJ ?7DPI MO >JJF

>JJF| JHDIF7HDIOREH] =EE=B; 9EC >JIFHER;M
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https://wicg.github.io/webpackage/draft-yasskin-http-origin-signed-responses.html
https://webmasters.googleblog.com/2014/08/https-as-ranking-signal.html
https://www.blog.google/products/chrome/milestone-chrome-security-marking-http-not-secure/
https://developers.google.com/web/fundamentals/security/encrypt-in-transit/why-https
https://transparencyreport.google.com/https/overview
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E>SB DLQ QEB ?>PF@BPRRL

'LTB SBOJLOB PFQBP >OB JFPPFKD QEB JXMMB@EIB/ABTEBK FQ @LJBP QL PLJB LC QEB JLOB
>AS>K@BA >PMB@QP LC 2$. >KA >@ @BOBFMBEA/FP LKB LC QEBPB C>@@LOP QE>Q J>K
TB?PFQBP >0B PQORDDIFKD TFQE BPMB@F>IIV LK JL?FIB 3EFP FP > PFDKFc@>KQ MOL?IBJ
LC QEB ?FDDBPQ @LKQOF?RQLOP QL 47 TEF@E FP PLIBQEFK{HOEDD GERE KBVRENLO
TB?PFQBP QE>QOGEKPBBSISBO '33/2 FP >IPL MOL?IBJ>QF@ QL PBB @LKPFABOFKD QEB
FIMLOQ>K@B LC PB@RBEWFKOARPBO A>Q> P>CB

3EBOB FP > ILQ JLOB QE>Q TB @>K >II ?B ALFKD QL IB>OK >?bRMEQDBEPKMEKARPQOV
ABSBILMJIBKQP 3EFP FP BPPBKQF>| ABBISEKDES-BROB LC QEB PB>O@E FKARPQBWOKA QEE
TEF@E @E>KDBP E>MMBK 2B>0@E BKRQEKRPIKAP LC FSBIBKQP QL QEBFO >IDLOFQEJP
B>@EB#C>KA TB KBBA QBB#M RM FC TB T>KQ LRO TB?PFQBP QL OB>@E JLOB SFPFQLOP FK L
PB>O@E
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https://x.com/yvoschaap
https://github.com/ymschaap
https://build.amsterdam/
https://build.amsterdam/
https://yvoschaap.com/
https://x.com/rachellcostello
https://github.com/rachellcostello
https://www.deepcrawl.com/
https://www.deepcrawl.com/knowledge/white-papers/
https://www.searchenginejournal.com/author/rachel-costello/
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https://x.com/g33konaut
https://github.com/AVGP
http://geekonaut.de/

Part Il Chapter 11 : PWA

Part Il Chapter 11

PWA

Written by Thomas Steineand Jeff Rosnick
-L?;M;: 80 %E>D7=K; 7D: >C7: M77?I
D7BOP;: 8@ 7IED #7MBIED

:?J;: 80 7THHOBBB7H

Introduction

JOLDOBPBRSB? MMP /6 P >0B > KBT @I>PP LC TB? >MMIF@>QFLKP ?RFIAFKD LK QLM LC M
MOFJFEPSBHQEBBOSF@RB®GBO /(P 2BOSF@B BOM>IILT >MMP QL PRMMLOQ KBQTLOH
FKABMBKABKQ IL>AFK@®FKD >P > KBQTILOHFKIQRO @ BMIJFRDE? >NRMLRQDLFKD

OBNRBPQP >KA OBMIVFKD TFIEQRRDO @>@EBA OBPMLKPBP 2EBUSF@BKOB@BFS

MRPE KLOFc@>QFLKP >KA PVK@EOLKFWB A>Q> FK SEKBTERRMIEBLEKOBBPMLKAFKD >MM F
KLQ ORKKFKD AAFQFEBOSF@B BAFHQLDBQEBGTEDEIM ,>KFCBPQRIILT RPBOP QL
FKPQ>II /P QL QEBFGR@®BP] ELJB P@OBBKP

2BOSF@B TBROPI TB@BPQ FIMIBJBKQBA FK "EOLIB?>@H FK #B@BJ?BO  >KA QEB QBOJ
/OLDOBPB5B? MMP T>RLFKBA 26@-K@BP IBOOFJ>K >KA 1BPPBIFK P PBOSF@B

>JJFI 5L ;BEF;IEEP?BB7 EH= :E® 2§ ;HL?9;62 EHAI6 +$
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https://developer.mozilla.org/docs/Web/API/Service_Worker_API
https://developer.mozilla.org/docs/Web/Manifest
https://blog.chromium.org/2014/12/chrome-40-beta-powerful-offline-and.html
https://infrequently.org/2015/06/progressive-apps-escaping-tabs-without-losing-our-soul/
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TLOHBOP >0B KLT cK:AMIBIJBKQBA FK >Il J>GLO ?OLTREEBFDL>| CLO QEFP @E>MQBO FP QL
ABQBOJFKB ELT M6 P >OB >@QR>IIV LRQ QEBOB >KA B:FBJRBS LC QEBPB KBT
QB@EKLILDFBP "BOQ>FK >AS>K @Bk @F IFLRKA 2VE@B @ROOBKQLKRQEHFI>?IB LK
"EOLJFRJ ?>PBA ?0LTPBOPL >P >K >AAFQFLK>I NRBPQFLIBABKQIHTEF@E CB>QROBP QEBPB
/6 P>@QR>IIVRPB

Service workers

Service worker registrations and installability

0.44%

1?=KH +H9;DJ E< ;;IAJEF F7=;1 I>T3MI;H 7 |;HL?9; MEHHA

3EB cOPQ JBQOF@NRB.BB >0B PBOSF@B FKPID>II>QALIIFKD >Q QEB ASQEABA
QEOLRDE CB>QROB @LRKQBOP FK QEB '3B (B@BESQ  LC >l ABPHQLM >KA  LC
>[I JL?FIB M>DBP OBDFPQBO > PBESHE@A TILQE @R®SB0 QFJB >0B PQBBMIV DOLTFKD

Timeseries of Service Worker installation
Web Almanac 2019: PWA
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>JIF| @7AHD>?87B: =2J>K8 ?E ?II;HL?GHHERA
>JJF| ;L ;BEF;HI =EE=B; 9EC M;8 KF:7J;  879A=HEKD: IOD9
>JJFI 97D?KI; 9EC <;7J 879AEMD: I0D9
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https://jakearchibald.github.io/isserviceworkerready/
https://developers.google.com/web/updates/2015/12/background-sync
https://caniuse.com/#feat=background-sync
https://caniuse.com/#feat=background-sync
https://almanac.httparchive.org/static/images/2019/pwa/fig2.png
https://almanac.httparchive.org/static/images/2019/pwa/fig2.png
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-LT QEFP JFDEQ KLQ ILl$30LV FIMOBBPHESQ Q>HFKDE@A>Q> COLJ "EOLJB /I>QCLOJ 2Q>QRP
FKQL >@@LRKQ TB @>K PBB QE>Q > BRUSE@EOTIP IR M>DB IL>AP TEF@E @>K
2B FKQBOMOBQBA >P NEADEISO:@ PFQBP FK@OBSHHDREOQBA Q:@BPBOSF@B

15%

1?=KH +H9;DJ E< F7=; L?;MI ED 7 F7=; 3=200:HI 7 ;HL?9; MEHHAEKW; >HEC;
+B7J<EHC .J7JKI

+FDEQELR®EB@HP TEBQEBO > M>DB FP BIFERRB-OIMIOKIMQ LC JL?FIB M>DBP ESB
>KFKPQ>II>?IB J>KFCBPQ

3L @LKQOLI QEB FKRIQBOBBK@B LC >Il ABPHQLM >KA  LC >II JL?FIB M>DBP RPB QEB
OnBeforelnstallPrompt FKQBOC>@BOBPBRRMMLOQ FP IFJFQBA QL "EOLJFRJ ?>PBA
?0LTPBOP

Service worker events
(K > PBOSF@B BOQB @FRQBK CLO > KRJ?BEBKQB

install TEF@E L@@ROP RMLK PBCEE GHEPILADEHQFLK
© activate TEF@E L@@ROP RMLK PBCEBE @@ QESHQFLK
fetch TEF@E L@ @ROP SEBKEOBPLRO@B FP CBQ@EBA
©  push TEF@QEL@@ROP TEBK > MRPE KLQF®BP>QFLK >O0FS
notificationclick TEF@E L@@ROP TEBK > KLQFc@>QFLKBEZ ?BFKD @IF@H
notificationclose TEF@E L@@ROP TEBK > KLQFc@>QFLK FP ?BFKD @ILPBA
°  message TEF@E L@@ROP TEBK > JBPP>Dl postMessage() >0OO0BB

*  sync TEF@E L@@ROP TEBK > ?>@HDOLIBKS R\GX@REOP

>JIFI MMMO>EC;1J7JKI 9EC C;JH?9I <;7JKPIC;B?D; FEFKB7H?JO

>JIFI MMMO>EC;1J7JKI 9EC C;JH?9I <;7JKIPC;B?D; FEFKB7H?JO

>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI; 7K:?J| H§IBB FH
>JJFI M;8:L ?DIJ7BB78B; C7D?<;1J

>JJFI 97D?KI; 9EC <;7J M;8 7FF C7D?<;1J

>JJFI :;L ;BEF;HI =EE=B; 9EC M;8 <KD:7C;DJ7BI FH?C;HI |;HL28{I8Et88;
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https://www.chromestatus.com/metrics/feature/timeline/popularity/990
https://www.chromestatus.com/metrics/feature/timeline/popularity/990
https://www.chromestatus.com/metrics/feature/timeline/popularity/990
https://developers.google.com/web/tools/lighthouse/audits/install-prompt
https://web.dev/installable-manifest/
https://w3c.github.io/manifest/#beforeinstallpromptevent-interface
https://w3c.github.io/manifest/#beforeinstallpromptevent-interface
https://caniuse.com/#feat=web-app-manifest
https://caniuse.com/#feat=web-app-manifest
https://developers.google.com/web/fundamentals/primers/service-workers/lifecycle
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Popularity of service worker events
Web Almanac 2019: PWA
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Service worker event

1?7=KH +EFKB7H?JO E< |;HL?S&: MEDIA

6 B E:$B BJ>JFKBA TEF@E LC QSBRBB>0B ?BFKD IFPQBXKBBQER@B BOPHTB @LRIA cKA

FK QEB '33/ O@EFSEB OBPRIQP CLO JL?FIB >KA ABPHIQIM/PFOBISO " fetch

install  >KAactivate  ?BFKD QEB QEOBB JLPQ MEBIRDFO BLIILTBY ?

notificationclick >KApush (C TB FKQBOMOBQ QEBPB OBPRIQP LCdFKB RPB @>PBP QE>Q PE
TLOHBOP BK>?IB >OB QEB JLR@HSB>QROB CLO SBIMMEOP C>0 >EB>A LC MRPE
KLQFc@>QFLKP #RB QL FQFSIFEBQBIRSKA IBPP @LJILK RPB @>PB ?>@HDOLRKA RYK@ ALBPK
MI¥ > PEDKFc@>KQ OLIB >Q QEB JLIBKQ

Service worker file sizes

%FIB PFWB LO IFKBP LC @LABHOB PBKBOY CLO QEB @IUMRDE LC QEB Q>PH >Q E>KA (K QEFP
@>PB ELBBOFQ FP ABcKFQBIV FKQBOBPQFKD@ILI@OB?PBR cIB PFWBP LC PB@EH@B TLOH
CLO JL?FIB >KA ABPHQLM
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https://almanac.httparchive.org/static/images/2019/pwa/fig4.png
https://almanac.httparchive.org/static/images/2019/pwa/fig4.png
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Distribution of service worker transfer size
Web Almanac 2019: PWA
desktop [l mobile
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3EB JBAF>K PBOSF@EBTLOB LK ABPHQLM FPVQBP TEBOB>P LK JL?FIB FQPQBP
3EOLRDELRQ >/l MBO@BKQFIBP ABPHQLNVERBOSPRIBADBE QE>K JL?FIB PBASER@ B TLOH
KLQB QE>Q QEBPB PQGRMEKRKQ CLO AVK>JF@>IIV FIMLOQBA P@OFMQP QEOLRDE QEB
importScripts() JBQELA TEF@HBIFHPBTP QEB OBPRIQP EFDEBO

Web app manifests

Web app manifest properties

3EB TB? >MM J>KFCBPQ FP > PFIMIB )2.- cIB QE>Q QBIIP QEB ?0LTPBO >?LRQ > TB? >MMIF@:
ELT FQ PELRIA ?BESEBK FKPQ>IIBA LK QEB RPBOJP SE®IB B ABPHQLM QVMF@>! J>KFCBF
cIB FK@IRABP FKCLOJ>QFLK >?LRQ QEB >MM K>JB F@LKP FQ PELRIA RPB QEB PQ>0Q 41+
TEBK I>RK@EBA >KAJLOB .KIV  LC >l BK@LRKQBOBA J>KFCBRIFFABOB FKA QEB

OBPQ M>0OPBA @LOOB@QIV

6 B ILLHBA >Q QEB AFCCBOBKQ MOLMBOQFBEB\BEKBIM?>KFCBPQ PMB@Fc@srLHL
@LKPFABOBA KLK PQ>KA>OA MOLMOFBQ>0V MOLMBOQFBP @@LOAFKD QL QEB PMB@ Q
MOLMBOQFBP >0OB >IILTBA

>JJFI M 9 =?J>K8 ?E C7D?<;IJ M;87FFC7D?<;J :?9J?ED7HO
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https://almanac.httparchive.org/static/images/2019/pwa/fig5.png
https://almanac.httparchive.org/static/images/2019/pwa/fig5.png
https://developer.mozilla.org/docs/Web/API/WorkerGlobalScope/importScripts
https://developer.mozilla.org/docs/Web/API/WorkerGlobalScope/importScripts
https://w3c.github.io/manifest/#webappmanifest-dictionary
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dir

lang

name
short_name
description

icons
screenshots
categories
iarc_rating_id
start_url

display
orientation
theme_color
background_color
scope
serviceworker
related_applications

prefer_related_applications

3EB LKIV MOLMBOQV QE>QQB.AFBRSK QEB TFIA iarc_rating_id TEF@E FP > PQOFKD

QE>Q OBMOBPBKQP QEB (KQBOK>QFLK>| DB 1>QFKIPBSIDBEEQELK @LAB LC QEB TB?
>MMIF@>QFLK (Q FP FKQBKABA QL ?B RPBA QL ABQBOJFKB TEF@E >DBP QEB TB? >MMIF@>QFL
>MMOLMOF>QB CLO
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Popularity of manifest properties
Web Almanac 2019: PWA
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Property name

1?=KH +EFKB7H?JO E< M;8 7FF C7IERHDEH

3EB MOLMOFBQ>0V MOLMBOQFBP TB BK@LRKQBOB gcm_sender_id TFB®B
gcm_user_visible_only COLJ QEB IBD>@V &LLDIB "ILRA ,BPPEDFRBOSF@B
(KQBOBPQFKDIV QEBOB >0B >IJLPQ KL AFCCBOBK@BP ?BQTBBK JL?FIB >KA ABPHQLM .K 21
ELTBSBOQEB®B> ILKD Q>FI LC MOLMBOQFBP QE>Q >0OB KMPEKJBBORIB@BRKQ>FK
MLQBKQF>IIV RPBCRI JBQ® author ILC version 6 B >IPL CLRKA > KLK QOFSF>| >JLRKQ LC
JFPQVMBA MOLMBOQFERQARIBEB shot_name >P LMMLPBA short_name K

FKQBOBPQFKD LRQIF serviceworker MOLMBOTBF@E FP PQ>KA>0A ?RQ KLQ FIMNBJBKQBA
>KV ?0LTPBBKRALOB SBOQEBIBPP FQ T>P CLRKALK  LC >l TB? >MM J>KFCBPQP RPBA ?
JL?FIB >KA ABPHQLM M>DBP

Display values

+LLHFKD >Q QEB S>IFBRMBOP PBQ Cldisplay MOLMBORY?B@LJBP FJJBAF>QBIV @IB>0
QE>Q QEB>KQ /6 P QL ?B MBO@BES "MOLMBO_ >MMP QESHBALREBFO TB? QB@EKLILDV
LOFDFKP
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Usage of manifests’ display property
Web Almanac 2019: PWA
B fullscreen [l browser minimal-ui [l (not set) standalone

100%

75%

50%

25%

Percent of total usage

0%

desktop mobile

Display properties per client
1?7=KH Ol7=; E< M;8 7FF C7D?< display = FHEF;HJ?;I

IV @ELLPFI standalone QEB J>HB PROB KL ?0OLTPBO 4( FP PELTK QL QEB BKAPHHBO
OBdB@QBAZEB J>GLOFQV LC >MMP BRPB LEH prefers_related_applications
MOLMBOQV JLOB QE>Q LC ?LQE JL?FIB >KA ABPHQLM >MREMOBEBRAKEDFS
>MMIF@>QFLKP

Category values

3EB categories  MOLMBOQV ABP@OFeRFB@EEER. >MMIF@>QFLK @>QBDLOFBP QL TEF@E QEB TE
>MMIF@>QFLK ?BILKDP (Q FP LKIV JB>KQ >P > EFKQ QL @>Q>ILDP LO >MM PQLOBP IFPQFKD TB?
>KA FQ RAVBB@QBA QE>Q TB?PFQBB FRBRGIBCCLOQ QL IFPCBPEBIPRESLO JLOB

>MMOLMOF>QB @>QBDLOFBP
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1?=KH /EF M;8 7FF C7D?<;1J 97J3;=EH?;1

3EBOB TBOB KLQ QLIVI3KFCBPQP QE>Q J>AB RPB LC QEBRQIFBTRKQBOBPQFKD QL PBE
QEB PEFCQ COLJ "PELMMFKD_ ?BFKD QEB JLPQ MLMRI>O @>QBDLOV LK JL?FIB QL ~?RPFKE
rQB@EKLILDKA ATB? TE>QEBO J¥ ?B JB>KQ TFQE QE>Q LK ABPHQLM QE>Q PE>OB QEB cOF
MI>@ESBKIV

Icon sizes

+FDEQELRPBNRFOBR IB>PQ >K F@LK PFWBA UBIMPEQ @LJILKSE@LK DBKBELK
QLLIP @OB>QB > M#RQHIQEBO PFWBP QLL

>JJFI :;L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI; 7K:?JI C7D?<;|J 9EDI?BEDF
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1?=KH [EF M;8 7FF C7D?<;1J ?9ED 1?P;1

+FDEQELRPBRIB FP MOL?>?IV QEB @RIMOFBQIRIZBFKMREB JLPQ MLMRI>O @ELF@B LC F@LK
PFWB LK ?LQE ABPHQLM >KA JL?FIB&ABPRFAB@RJIBKQ>QHEHMIF@FQIV OB@LJIIBKAFKD
U TEF@E ALBPK]Q PELT >P > M>OQF@RI>OIV MOLJFKBKQ LMQFLK

Orientation values

3EB S>IFA S>IRBP CL orientation ~ MOLMBOQV >0B ABCcKBREIOBER .OFBKQ>QFLK /(
PMB@Fc@>QMREOBKQDER >0OB

any
"natural”
"landscape”
"portrait"
"portrait-primary"
"portrait-secondary"

"landscape-primary"

>JJFI :;L ;BEF;HI =EE=B; 9EC M;8 <KD:7C;DJ7BI M;8 7FF C7D?<;1J ?9EDI
>JJFI MMMV EH= /- 19H;D EH?;DJ7J?ED :EC EH?;DJ7J?EDBEYAJOF;
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https://almanac.httparchive.org/static/images/2019/pwa/fig9.png
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https://developers.google.com/web/fundamentals/web-app-manifest#icons
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"landscape-secondary"

1?=KH /EF M;8 7FF C7D?<;|J EH?;DJ7IBED L
"portrait" LOFBKQ>QFLK FP QEB @IB>0 TFKKBO LK ?LQE MI>Q¥ "any" CLIILTBA ?
LOFBKQ>QFLK
Workbox

6 LOH?U FP > PBQ LC-BRBP QE>Q EBIM TFQE @LJILK PBASF@PBT@OREP FKPQ>K@B

6 LOH?U E>P QLLIP QE>Q @>K MIRRGRRIEIN MOL@BPP >KAQEBKBEKFCBPQ LC cIBP TEF@E
>0B QEBK MOB@>@¥ER® PBOSF@BEOEDH?U FK@IRABPBRBP QL E>KAIB ORKQFJB
@>@EFKD OBNRBPQ OLRQRKES@BI®EB-B®HDOLRKA PVK@ >KA JLOB

&FBK QEB ILT 881 K>QROB LC QEB PBOSB@B(PLOHKV ABBILMBOP 88>QROKBA QL

6 LOH?U >P > T¥ LC PQOR@QROFKD QEBFO BBOISHFB AKQHEFSHBOBRP>?I1B @ERKHP LC
@LAB &€OH?U >ALMQFLK FP >IPRKARFP FK@IRPFLK >P > CB>QROB FK > KRJ?BO LC MLMRI>
)>S>2@O0OFMIBIOOH PQ>0QBO HB create-react-app >KA5RBP /6 MIRDFK

3EB'33/ O@EFS PELTP QE>Q  LC TB?PFQBP QE>Q OBDFPQBO > PEDSPERPHIIH>Q
IB>PQ LKB LC QEBB?U IF2aDFBP 3EFP MBO@BKQ>DB FP OLRDEIV @LKPFPQBKQ >@OLPP Al

>JJFI 5L ;BEF;HI =EE=B; 9EC M;8 JEEBI MEHASE
>JJFI MMMDFC@I 9EC F78A LK; 9B? FBK=?D FM7
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https://developers.google.com/web/tools/workbox
https://create-react-app.dev/
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JL?FIB TFQE > PIFDEQIV ILTBO MBO@BKQ>DB LK JL?FIB @LIM>0BA QL ABPHQLM

Conclusion

3EB PQ>QP FK QEFP @E>MQBO PELFQEPQHS LKIV RRBAPY>II MBO@BKQ>DB LC PFQBP
'LTB SBOQEFP OBBYHS)>Il RP>DB FPRIOFQEB JLOB MLMRI>O PFQBP SEF@E®@E
I>0DBO PE>OBAGZ@C>KA M>DBRKE QEB ELJB M>DBWRPB QEFP JLOB TB PELTBA QE>Q

LC M>DB IL>AP RPB > PBOSF@BOR GHEB >AS>KQ>DRPINSELMBOCLOJ>K@A
DOB>QBO @LKE§EIR +@ERKEDQF @RI>QIVZELBPELRIA JB>K QE>Q RP>DB TFIl @LKQFKRB QL
DOLT

/6 P E>SB LCQBK ?BBK PBBK >P "EOLIJBKAQB®EKLILQEBO ?OLTPBOBESAB DOB>Q
PQOFABP OB@BKQIV QL FIMIBIBKQ JLPQ LC QEB RKABOIVFKD QB@EKLILDFBP >IQELRDE cOPQ
FKPQ>II>?FIFQV I>DP LK PLJB MI>QCLOJPB(QIPRBEFFRMBILOQ ?B@LJIFKD JLOB TFABPMOB>A
SUFJFIF>KL %FOQJAKBP > DOB>Q GL?@HBKD QEFP LK F.2 FKRIRKFHTKD 2>C>OF /6
PRMMLOQVIMIB ALBR® RPB QEB QBOJR@E >KA ESBIMIF@FQIV PQ>QBA QE>Q QEBPB '3,+

>MMP >OB ?BPQBXBBAS RQPFAB LC QEB MM Z@OEPLCQ TBKQ QEB LMMLPFQB AFOB@QFLK KLQ
LKIVBK@LRDFKD /6P FK FQP >MM PQLOSBRR@BLI>QF@>I1V PELOQIFFQBKDEG-AABA

QE>Q TBOB CLRKA SF> QEB IFKITBE? @Q.DIB E>P >IPL IBBABA > JBQELA CLO IFPQFKD TB?

>MMP FK QEB &LLDBZI3LOB SPRPQBAR® @QFSFQFBP

/6 P MOBFAB > M>QE CLOT>O/SBILMEBP TEL TLRIA MOBCBO QL ?RFIA >KA OBIB>PB LK QEB TB?
FKPQB>A LC LK BA@FSCLOJIP >KA >MM PQLOBBON Q\BBQFKD PVPQBJ >KA ?0LTPBO LCCBOP

CRII M>OFQV TFQB REQBS>0B ?RQ EBMBKQP @LKQFKRB >KA MBOE>MP  BSFOQEB V

TEBOB TB PBB >MMNLPFLK FK ABIBKQP

Authors

3ELJ>P 2QBFKBO
X QLI v>@ O QLIV>@ ® EQOMPILD QLIV>@ @LJ

3ELJ>P 2QBFKBO FIBB2 8BSBILMBO AS@>QB >Q &LLDIB >J?ROD CL@RPBA LK

J>HFKD QEBB® > ?BQQBO MI>@B QEOLRDE PQ>KA>OAFW>QFLK @OB>QFKD >KA PE>(
MO@QF@BP >KA ALFKD OBPB>O@E?IB?RDR@ @LIKA QTBBQP >P

QLJ> V>@

>JIFI N 9EC VHJ

>JJFI C;:?KC 9EC VHJ ?F>ED; ?F7:EI 7D: ?EI <EH FM7I 7D: M;8 ;;L;BEFC;DJ :: 99

>JJFI L ;BEF,AFFB; 9ECD;MI?: 8

>JIFI M;8 7H9>?LEH= M;8 >JJFI {E9I C?9BIE<J 9EC ;D KI CHE] ;:=; FHE=HI?L; M;8 7FFI C?9HEIE<J 1JEH
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)BCCLPKF@H

X GBCCMLPKF@® GBCCMLPKF@HEQQMBBCEKCL

)BCCULPKF@H FP > JBJ?BO LC §RIGBB #BSBILMBO 1BI>QFLKP QB>J ?>PBA FK
-BT 8 LOH 'FP CL@RP BARLOH?U > PBQ LC PBOSF@OTE®EFBP CLO
/OLDOBPBHEB? MMP 'B ?ILDP HPOQMBBCEKCEKA QTBBQPGBCCMLPKF@H

>JJFI 8BE=JEC7@9EC
>JJFI L ;BEF;HI =EE=B; 9EC M;8 JEEBI MEHASE
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Part Il Chapter 12

Mobile Web

Written by David Fox

-L?;M;: 80 OC;D 'EKATB: %E>D7=K;
D7BOP;: 8@LE .9>77F/D: -?9A 1?19EC?
:?J;: 80 -?9A 1?I19EC?

Introduction

+BQJP PQBM ?>@H CLO > JLIBKQBSD QEBEB AJL?FIB TB?_ FP @ROOBKQIV GRPQ > ?IFM LK QF
O-A>C>KA CLO DLLA OB>PLK QM. ,I6BFIB 20LTPBOPSB-IFQQIB QL KL "22 PRMMLOQ JB>KFKD
PFQBP ILLH KLQERKQERBAL LK ABPHQLM [ PLIB ?0LTPBOP @>K LKWQECPI2@OBBKP >0B
FK@OBAF?IV PJ>Il >KA @>K LKW-AEBWISKBP WIOHE) > QFJB KA QEB OBMI>@BJIBKQP CLO >
JLRPB >0OB QEBPE (2QIB >O@/PHR RPB QL ~Q>? >OLRIBAIBPP QL\PSOLTPFKD QEB

TB? LK > MELKB FP QORIV > [>?88 WTE SBO>II LC QEFP FP GRPQ >?LRQ QL @E>KDB

(K QEB JFAAIB LC EFP MOBPBK(SR)ERR Q@ QEB KBTIVEBRIBA F/ELKB PFQP ALTK >KA
?BDFKP QL PROC QEB TBVFKBEFA LKIV MSFBRPIV AOB>JBA LEDB P@OBBK >KA CRIIV
CB>QROBA ?0LTPBOVEHIMIB?PFQBP FK QEBFO GRIUDRQFIMLOQ>KBROCKD QEB TB?
RPFKD QEB JLPQ FHEIRERESBGR®B HKLTK QL J>K LRO cKDBOP -L JLOB Q>??FKD >OLRKA
TFQE QFIFQQIB >0@/PH

2FK@B  QEBJL?FIB TB? E>P DOLTK >QMK.BB®QB KAKLT V B>OP I>QHCFIB
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>@@LRKQP Q> PB>O@EBPKA  LC >l TB? Q0-Cc@ >@ @LOAFKIXFLI/RIPB
A>Q>FK)RIV  (QJP KL ILKDBO >K >CQBOQELRDEQ ?RQ QERIBIORRIRIBTFBK@B QEB
TB? 2L DASK ELT PFDKFc@>KQ JL?FIB FP TE>QUMBGABKEB >0OB SBARBD LRO SFPFQLOP
6EBOB >OB TB C>IIFKD PERQI® KA LRQ

The page loading experience

3EB cOPQ M>0Q LC QEB JL?ABEIMBK@B TB >K>IVWBA FP QBB KB FKQFJ>QBIV
C>JFIF>0 TRIPEF7=; BE7:?DNFE;H?;D9!RQ ?BCLOB TB PQ>0Q AFSFKD FKQL LRO cKABKDP IBQ]P J>+
PROB TBB >Il LK QEB P>JB M>DB OBD>0AFKD TE>Q QEB QVMHaBBILHHERPB@>RPB
QEFP TFII KLQ LKIV EBIMBMOLAR@B QEBPB OBPRIQP ?RQ RKABOPQ>KA QEBPB RPBOP ?BQQBO

+BQJP PQ>0Q TFQE TE>Q MELKB QEB QVMF@>! JL?F| SERFERD KADLFREME [FHEBX

>KA LKB LC QEBQ MLMRI>O MELKBPQE>EKOB FP > 2>JPRKD &>1>UV 2 2L QEBR/RFEBH

HFKA LC MELKB/GE®B TEF@E FP >@QR>IIV U PILTBO QE>K >K F/ELKB 3GEFESEPBO ALBPK

>@@BPP QL > C>PQ & @LKKB@QEBO ?RQ @LKKB@QFLKLC QEB QFIB & @LKKB@QFLK
LC QEB QFJRA QEFP FP TE>Q FQ >Il >AAP RM QL

433+)9/43 955+ &LO &

'9+3)> JP
'3*</*9, ,?MP
A3+ &I>UV2 [ UPILTBO QE>K F/ELKB.@Q>KB 5 P@LOB

%FDROB 3B@EKF@>I MOLcIB LC > QVMF@>| JL?FIB RPBO

( FJ>DFKB PLJB LKR®OB PROMORPBEEPB OBPRIQP JSERB C>0 TLOPB @LKAFQFLKP QE>K
WLR]S BBO QBPQBRYPFQB TFQE 'RQ KLT QEBGTBK QEB P>JB M>DB TFQE TE>Q > JL?FIB
RPBO QORIV ILLBABEHP DBQ PQ>0QBA

Pages bloated with JavaScript

3EB PQ>QB L&R@OFMQ LK QEB JL?FIB TB? FP QBOOFCVFKD @ @LOABRD-QE28BORNIEFS

>JIFI MMMC;HAB;?D9 9EC J>EK=>J B;7:;HI>?F :?=?32BIB7AEH]

>JJFI ;L ;BEF;AA’C7? 9EC 7TAC7? CFKBI; B KI;H CED?JEH?D= IEBKJ?ED

>JIFI M;8 7H>?LEH= M;8 >JIFI MMM?:9 9EC =;J:E9 @IF 9EDJI7?D;HS$: FHO.

>JIFI M;8 7H9>?LEH= M;8 >JJFI 5L29;7JB71 9EC 8BE= CEI) FEFKB7HE7DGVHIF>ED;!
>JIFI MMMEICT 9EC H CE8?B;,9EDEC

>JJFI MMMEICT 9EC H CE8?B;;9EDBEC

>JIFI MMMEICT 9EC H CE8?B;;9EDBC

>JJFI MMMEIC7HD7 9EC I7CIKD=6=7B7NO6I  F>F

>JJFI MMMDEJ;8EE9%,9A D;J  ?ED?9LI  *9J76 6 >JCB
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https://www.merkleinc.com/thought-leadership/digital-marketing-report
https://developer.akamai.com/akamai-mpulse-real-user-monitoring-solution
https://web.archive.org/web/20190921115844/https://www.idc.com/getdoc.jsp?containerId=prUS45115119
https://web.archive.org/web/20190812221233/https://deviceatlas.com/blog/most-popular-android-smartphones
https://www.gsma.com/r/mobileeconomy/
https://www.gsma.com/r/mobileeconomy/
https://www.gsma.com/r/mobileeconomy/
https://www.gsmarena.com/samsung_galaxy_s6-6849.php
https://www.notebookcheck.net/A11-Bionic-vs-7420-Octa_9250_6662.247596.0.html
https://httparchive.org/reports/state-of-javascript?start=2016_05_15&end=2019_07_01&view=list#bytesJs
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OBMLO@EB JBAF>K JL?FIB PFQB OBNRFOBP MELKBP QL ALTKIL>3>2@QENK) PPRJIFKD >
@LIMOBPPFLK-QFL QEFP JB>KP QE>Q MEBKEPNE>OPB @LIMFIBLB@RBB ! LC
1>S>2@OFMQ >Q QEB JBAF>K

6E V FP QEFP > MOL?IBJ 'B@>RPB PFQBP IL>AFKD QE-RNREEAR IEEHR LKAP QL

?2B@LJB @LKPFPQBKQMEREEEIFK LQEBO TLOMROW>DB ¥:>MMB>0 CRIIV IL>ABA ?RQ

TEBK > RPBO @IF@HE B8RO ?RQQLKP LO JBKRP QEBRBBIBOFBK@B PLJIB PILTALTK
?B@>RPB QEB-R@OFMQ]E4MEPEBBBRQFKD (K QEB TLOPQ @>PB P@BKYCHEL RPBOP J>
CLO@BA BBM @IF@HFKD QEB ?RQQLK CLO RMT>0AP LC PB@LKAP GRPQ T>FQFKD CLO C
JLIBKQ TEBOB PLIBQEFKD >@QR>IIV E>SMMBKP 3EFKH >?LRQ ELT @LKEQPRRIDES®CORPQ
@>K ?B

1?7=KH N7CFB; E<>EM F7?D<KB &R;AR;D9; M7?J?D= <EH %. JE BE7: 97D 8;

+BQJP ABR\BBMBO >KA ILLH >Q >KLQEBO JBQOF@ QE>Q CLERRBEE@BNKDB RQFIFWBP
)>S>2@OFMQ B»IJMIB ALBP FQ OB>IIV KBBA >P SREFEK)FMQ >P FQIP ILBAGKD @EFP
JBQOF@ @FR.9H?FJ BE7J .9EMPBA LK QEB? ?IL>Q P@LOEBEB FAB> ?BEFKA FQ FP QEFP

* )>S>2@O0FMQ FP LCQBK RPBA QL-OBEKPEEESKDB QEB M>DB >P FQ IL>AP

* (QIP >IPL ABIEBA >PWBQL QEB ?0LTRE® @LIJMOBPPBP TBIl >KA PELRIA ?B
ABIFBOBA C>PQBO QE>K GRPQ > P@OBBKPELQ LC QEB M>DB

* 2L FC QEB QLQ>I >JLRKSHIBOFMQ > M>DB ALTRBEERLQ FK@IRAFKD FJ>DBP

>JIFI >JIF78H?LEH= JFEHJI 1J7J; E< @RH?FIIJ7H) 6 6 ;D: 6 6 L?M B?1J 80J;1%I
>JJFI >JIF79H?LEH= JFEHJI BE7:?D= IF;;: IJ7H) ;7HB?13;D: 6 6 L?;M B?1J JJ9?
>JJFI MMMV;88BE7JI9EBEC
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https://httparchive.org/reports/state-of-javascript?start=2016_05_15&end=2019_07_01&view=list#bytesJs
https://httparchive.org/reports/loading-speed?start=earliest&end=2019_07_01&view=list#ttci
https://www.youtube.com/embed/Lx1cYJAVnzA
https://www.youtube.com/embed/Lx1cYJAVnzA
https://www.webbloatscore.com/
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@PP BQ@ FP I>ODBO QE>K > /-& P@OBBKPELQ LC QEB SFBTMLOQ TB >0OB RPFKD C>C
)>S>2@O0FMQ Q QEFP MRBKIPXAQBO GRPQ QL PBKA QE>Q P@OBBKPELQ QL DBQ QEBF
M>DB PQ>QB

/>, )>S>2@O0FMQ !IL>Q 2@ N\DB: 71 JEJ7B %79H?FJ 1?7P;1?P; E< +)" I9HDI>EJ E< L?;MFEHJ
DO DKC8;HF,H J>7D C;7DI ?2JSI <71J;H JE I;D: 7,AHEJ

3EB OBPRIQP LC QEFP .C QEB JFIIFLK TB?PFQBP >K>IVWBA  TBOB ?IISEX@OR0E )>
6 B ESB > ILKD T¥ QL DL

-LQB QE>Q TB TBOB KLQ >?IB QL @>MQROB >KA JB>PROB QEB P@OBBKPELQP LC >II JFIIFLK PF
>K>IVWBA (KPQB>A TB QEKARI®>IMIFKD LC  PFQBP QL cKA TE>Q QEB JBAF>K SFBTMLOQ
P@OBBKPELQ PFWB FP  * >KA QEBK @LIM>OBR ES:@BPFOE) ALTKIL>A PFWB QL QEFP
KRJ?BO

%.0 > JLOB FK ABMQE ZDBXH.C QEB BCCB@GQPA@PFMQ @EBEH IIRQ LC $>2@O0FMQ FK
?V AAV .PI>KF

Service Worker usage

IOLTPBOP QVMF@>I1V IL>A >Il M>DBP QEB RIOBLEEBFWB QEB ALTKIL>A LC PLJB OBPLRO@BP
>7LSB LQEBOP CLIILT QEB P>JB @>@EFKD ORIBP EB@SHE@RBBQPQELRDE TBKLT

E>SB > TV QL AFOB@QIV @LKQOLI ELT LRO OBPLRO@BRFQEIBKBHPALEMB®L CQBK QFJBP
OBPRIQFKD FK NRFQB PFDKFSEISK@PIPIOLRO M>DB IL>A QFJBP

#BPMFQB ?BFEEF?IB PFK@B  >KA FIMIBJBKQBARE\BI>GLO ?0LTRRYY  LC
PFQBP RQFIFWB QEBJ

Shifting content while loading

KB LC QEB JLPQ ?B>RQFCRI M>0OQP LC QEB TB? FP ELT TB? M>DBBIN:3A KAQETIBPPFS

IOLTPBOP ALTKIL>A >KA ARP@IEKQBKQ >P PLLK ¥BQEB?IB PL RPBOP @>K BKD>MTFQE V
@LKQBKQ >P PLLK >P MLPPFEBODEFP @>88E>ABQOFJIBKQ>| BCARPQTABPFLIRY

PFQB TFQE QEFP FK JFKA 2M@@KCBOV@>K PEFCQ MLPFQFLK >P OBPLRO@BP IL>A >KA FIMBAE
RPBOBBOFBK@B

>JJFI C;:?KC 9EC 7::0 EIC7D? J>; 9EIJ E< @3H?FJ ?D © <88:
>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 <KD:7C;DJ7BI FH?C;HI ;HL?8{IMEHA
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1?=KH N7CFB; E< I>?<J?D=9EDJ;39J?DH77HH . JEJ7B E< $C7=; 9EKHJ;I0 E<
'EEASEEA

(J>DFKBDMR]OB OB>AFKD >K >OQF@IB TEBK >II LC > PRAABK >K FJ>DB IL>AP BRA MRPEBP QE
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\LR]OB OB>AFKD ALTK QEB P@OBBKKET ESB QL ERKQ CLO TEEOBBOB LO GRAERDFS
LK OB>AFKD QEB >OQR@BESVEBE TLOPBLR ?BDFK QL @IF@H > IFKH OFDEQ ?BCLOB >K >A IL>AF
FK QEB P>JB PMLQ OBPRIQFKD FK >K >@@FABKQ>l @IF@H LK QEB >A FKPQB>A

2L ELT AL TB JB>PROB ELT JR@E LRO PFQBP PEFCQ (K QEB M>PQ FQ T>P NRFQB AFCc@RIQ FC
FIMLPPF?IBRQ QE>KHP QL QEBMERQ (KPQ>?FIFQVTE @>K AL QEFP FK QTL PQBMP

5F> QEB WeRQ (KPQ>?FIFQV ¥@B®>@E PEFCQ]P FIM>@Q LK QEB M>DB 3EFP FP OBML(
QL R >P > MBO@BKQ>DB LC ELT JR@E @LKQBKQ FK QEB SFBTMLOQ E>P PEFCQBA

3>HB >Il QEB PEFCRIB\QEBRBA >KA >AA QEBJ QLDBGEBOBPRIQ FP TE>Q TB @> I
QEBRJRI>QFB +%L.RQ 2EFCO2 P@LOB

IB@>RPBBOV SFPFQLO @K ASCCBOBKQ "+2 FK LOABO QL >K>IVWB QEFP JBQOF@ >@OLPP QEI
TFQE QHBOLJB 47 1BMLOQO47 TB @LJ?FKBEBOVIBVMBOFBK@B FKQL QEOBB AFGBIBOBKQ ?R@H

12'11 "+2 $UMBOFBK@EFED "+KD:;;H  3E>Q FP QEB M>DB FP JLPQIV PQ>7?IB >KA
ALBP KLQ PEBOYSR@E >Q +:0 ¥BOPMERQESB M>DB FK QEB SFEBE>PL>
"+2 LC

'7-+ "+2 $UMBOFBK@EFED "+2 EH =H ;7J;H 3EBPB J¥ @LKPFPQ L&/ J>K
PJ>Il FKAFSFAR>| PEFCQP LO > CBT [>ODB >KA KLQF@B>?IB PEFCQP

+*:2 "+2 K VQEFKD FK ?BQTBBK PJ>Il >KA I>ODB

2L TE>Q AL TB PBB TEBK TB ILLH >Q "+2 >@OLPP QEB TB?

-B>0OIV QTL LRQ [SBBV QEOBB PFQBP SB3’BAFRJLO I>ODB "+2 CLO LO
JLOB LC >l RPBRAVBBOFBK@BP

LC PFQBP E:SB [>0DB "+2 CLO >Q IB>PQ E>IC LOSMBRPERK@®BP 3E>Q]P >?LRQ
LKB LCEBOV d3 TB?PFQBP 1BJBJ?BEB SFABK %FDROB  LKIV E>P >"+2LC
[QEBPBB UMBOFBK@BPSBREBOPB QE>K QE>Q

6 B PRPMB@Q JR@E LC QEBRAIRPBATB?PFQBP KLGMMKD SMNEF@FQ TFAQE >KA EBFDEQ

CLO OBPLRO@BAFHKA FI>DBP QE>Q IL>A HTBFPQBBK M>FKQBA QL QEB P@OBBK !BCLOB
20LTPBOP @>K A¥BMIBPLRO@B LK QEB P@ORBEAQEBHKLT ELT JR@E OLLJ QEB OBPLRO@B

TFIl Q:BIRM 2L RKIBPP BKIB-@FQ PFWEFRABMOE> "22 LO '3,+ >QQOF?RQBP ?0OLEBBOP E>

T>V QL HKLT ELT ELT I>ODB QEB OBPLRO@B >@QR>IIV FR SRQBERPMHAQE >KA EBFDEQ LC

MU RKQFI IL>ABA 6EBK QEB OBPLRO@B IL>AP >KA ?0LTPBOP cK>IIV HKLT ELT ?FD FQ FP FQ PEI
M>DIP @LKQBKQP @OB>QFKD >KRRRQ>?IB I>

>JJFI M;8 ;L 7HJ?9B;1 9BI
>JJFI M8 ;L 7HJ?9B;1 9BI 7 9KCKBBPEKJ 1>7<J I9EH
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Permission requests

.S BO QEB I>PQ GBOF QEB IFKB ?BQTBBK TB?PFS8R PRACRIMP E>P @LKQFKRBA QL ?IRO
$SBK KLT LR E$B QEB >?FIFQV QL OBNRBPQ >@@BPP QL > RPBO]P JF@O:MELKB SFABL @:
DBLIL@>QFLK >?FIFQV LKARRd@>QFLKP >KA JLOB

6EFIB QEFP E>P LMBKBSERMIBOB @>M>?FIFQFBERILIOIE® KBBAIBPPIV OBNRBPQFKD QEBPE
MBOJFPPFLKR® JBSB RPBOP CBBIFKD T>ORQA.TB? M>DB >KA @>K ?RFIA JFPQORP®Y 3EFP FP T
TB OB@LJJIBKA QL >NPB QFB > MBOJFPPFLK OBNRBPQ QL > RPBQEMMERDS "FHKA
QEB>QBOP KB>CPBRQLK

1FDEQKLT  LC PFQBP OBNRBPQ MBOJFPPFLKP TFQELR@ORBEQEBEEIPR@E > ILT
KRJ?BO FP BK@LDRED 'LTBBOFQIP FIMLOQ>KQ QL KLQB QE>Q TB TBOB LKIV >?IB QL >K>IVW
M>DBP 2L CLOBVIB PFQBP OBNRBPQFKD MBOJFPPFLKP LKIV LK QEBED GRERBKQM>DBP
MLPQP TBOB KLQ >@ @LRKBBA RBDELALILD\WM>DB CLO JLOB FKCL

Textual content

3EB MOFJ>0V DL>I LC > TB? M>DB FBQI@ABKIE8KQ RPBOP T>KQ QL BKD>DB TFQE 3EFP @LK
JFDEQ ?B *BR?B SFABL LO >K >PPLOQJBKQ LC FJ>DBP ?RQ LCQBK QFJBP LFRIK FFERIIV QE
M>DB (Q DLBP TFQEVRRIPSE>Q BKPROFKDQRS @BRKQBKQ FP IBDF?IB QL LRO SFPFQLOP FF
BUQOBJBIV FIMLOQ>KQ !B@>RPB FC SERIIFOGPFRROBEFKD IBCQ QL BKD>DB TFQE >KA
QEB]Il IBSB 3EBOB >0B QBV GEFKDP QL @EB@H TEBK BKRRQEXBRIBDF?IB QL OB>ABOP
@LILO @LKTD>KA CLKQ PFWBP

Color contrast

6EBK ABPFDKFKD LRO PFQBP TB QBKA QL ?B FK JLOB LMQFJ>| @3XKEFQFB@QBRABE>

QE>K J>K LC LRO SFPFQLOP 5FRFZR @R IO?IFKA >KA RK>?IB QL AFPQFKDRFPE 7BQTBBK Q
>KA ?>@HDOLRKA @EK.BBOV JBK>KA FK TLIJBK LC $ROLMB>K ABP@BKQ >0OB
@LILO?IFKA .0 MBOE>MP SFPFQLOP >0B OB>AFKD QEB M>DB TEFIB QEB PRK FP @OB>QFK
P@OBBK TEF@EREIFI>OIV FIM>FO IBDF?FIFQV

3L EBIM RP JFQFD>QB QEFP MOL?IBJ <@BBBRERIFQV DRFAABGKRELIILT TEBK

@ELLPFKD LRINGHKA ?>@HDOLRKA @LILOP 2L ELT >0OB TB ALFKD FK JBBQFKD QEBPB ?>PBI
LC PFQBP DFS >l QEBFO@BRCC@FBKQ @LIEPQ@RRERS>IRB FP >@QR>IIV > ILTBO IFJFQ

TB @LRIA LKIV >K>IVWBPBQE PLIFA ?>@HDOLRKAP (J>DE-BKQDO@HDOLRKAP TBOB

RK>?IB QL ?B >K>IVWBA

>JJF MMMBLHB EH= F;EFB; IJEQAC7D FK8I "DJ?91 9>7FJH %) Fi<
>JJFI :;GK;KD?IHI?J@EC HKB;I 7N 9EBEH 9EDIH
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B G Color: #FCA469 B G Color: #BD5BOE
#FFFFFF

B G Color: #B8B8B8 B G Color: #707070
#FFFFFF

1?7=KH N7CFB; E< M>7NI; M?J> ?DIK<V97?;DJ 9EBEHEHNHB KHJ; |0 E<'EEASEEA

%0 @LILO?IFKAKBPP PQ>QP CLO LQMEFGHILBEEP M>MBO

Font size

3EB PB@LKA M>0Q LC IBDF?FIFQV FP BKRREFHKEDDB-EXORDE QL OBSEBEFPWVIMLOQ>KQ
CLO >Il RPBOP ?RQ BPMB@F>IIV PL CLO LIABUIEE® REREFIVEP RKARDQRKA QL ?B
E>OABO QL OB>A

@OLPP QEB TB? TB CLRKA LC TB? M>DBP JBBQ QEFP ?>PBIFKB

Zooming, scaling, and rotating pages

Zooming and scaling

#BPFDKFKLRO PFQB QL TLOH MBOCB@QIV >@OLPP QEB QBKP LC QELRP>KABA@BRERPBBK PFWB
FK@OBAF?IV AFCc@RIQ 2LJB RPBOP KBBA I>0DBO CLKQ PFWBRRID UB:ARQQIFKDER/

LO KBBA > ?RQQLK QL ?B I>0DBO ?B@>RPB FQJP QLL PJ>Il >KRPNRMVEANFR@D

QB>J 1B>PLKPEFEEBPB >OR/TESF@B CB>QRBBIFIKEE QL WLLJ >KA P@>IFKD >0B PL
FIMLOQ>KQ \QHR.T RPBOP QL QTB>H LRO M>DBP PL QEBFO KBBAP >OB JBQ

3EBOB ALLEF-P@SV-0B @>PBP TEBK AFP>?IFKD QEFP FP >@EHBUQ@EBEVIFEB FK NRBPQFLK
FP > TB? ?>PBA D>JB RPFKD QLR@E @LKQOLIP (C IBCQ BK>?IBBER]MHIKER-PBIIMEL]

>JJFI M;8 7H>?LEH= M;8 >JIF MMM7BBR® KD? =?;I;D :; AHB 9EBBEEA I>7HF; Fi<
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FK >KA LREBBV QFJB QEBBOQ>MP QTF@B LK QEB D>JB OBPRIQFKD FK/MBRRBREHB B

IB@>RPB LC QERBIXBBOP >OBRKIEB >?FIFQV QL AFP>?IB QEFP REB3QRKIBIKB LC QEB
CLIILTFKD QTL MOLMBOQFBP FK QEB JBQ> SFBTMLOQ Q>D

user-scalable PBQ (0 LCno

maximum-scale PBQ (1 1.0 BQ@

1?=KH +H3;DJ E< :;;IAJEF 7D: CE8?B; M;81?J;1 3>7J ;D78B; EH :?178B; PEEC?D=197B?D=

'LTB SBOABBILMBOP$B-JFPRPBA QEFP PL JR@E QE>Q >IJLPQ LEEO\RQHMEB PFQBP

AFP>?IB QEFP CB>QROB >KA MMIB >P LCF.2 KL ILKDBO >IILTSSTIBABEP QL
AFP>?IB WLLIJFKD ,L?FIB 2>C>OF FFYMDBP QEB QFBFQBP KL J>QQBO TE>Q @>K ?B
WLLJIBA >KA P@>IBA LK KBTBO MSREBAB TEF@E >@@LEXY CLOLC >Il TB? 6Cc@
TLOIATFAB

Rotating pages

L?FIB ABSF@BP >IILT RPBOP QL OLQ>QH QBEBIEPPFQB @>K ?B SFBTBA FK QEB CLOJ>Q RPB(
MOBCREEBOP AL KLQ 3YP>BBM QEB P>JB LOFBKQ>QFLK QEOLRDELRQ >3PEBEBRKK ELTB
cllIFKD LRQ CLOJP RPBOBLIZ>QB QL I>KAP@>MB JLAB QL RPB @FB_ODBO FEFIB

?0LTPFKD MOLAR@QP PYJBIBCBO QEB [>0ODBO MOLAR@Q FJ>DBP |>K/AFRGREES JLAB DFS

>JJFI 7T>?LEH= ;7781 2El 8,37 t8;7I; DEJ;|
>JIFI =1 137J9EKDIHEC
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IB@>RPB LC QEBPB QVMBP LC RPB BDAPBAMEQIP>EQ KLQ QL OL? QEB RPBO LC QEFP ?RFIQ FK >?
LC JL?FIB ABF@BP KA QEB DLLA KBTP FP QE>Q TB CLRKA SFOQR>IIV KL PFQBP QE>Q AFP>?IB QE
QLQ>I PFQBP AFP>?IB QEFP CB>QROB 3EFP FP C>KQ>PQF@

Buttons and links

Tap targets

6 BOB RPBA Q5E%D MOB@ FFHAHBIBH@B TEFIB LK ABPHQLM ?RQ QEB PQLOV FP NRFQB AFCCB!
LK JL?FIB .K JL?FIB TB BKD>DB TFQE PFQBP QEOLRDE QEBPB I>ODB >KA FIMOB@FPB QLLIP TB €
cKDBOP !B@>RPB LC ELT FIMOB@ERE QEBTB @LKPQ>KQIV *"C>Q cKDBO_ IFKHP >KA ?RQQLKP
Q>MMFKD LK QEFKDBBIBKEB)BKABA

#BPFDKFKD Q>M Q>0DBQP >MMOLMOF>QBIV QL JFQFD>QB QEFP FPPRB @>K ?B AFCC@RIQ ?B@
cKDBOP S>0V FK PFWBBDIL®P LC OBPB>0@E E>P KLT ?BBK ALKB >KA QEBDKASBARCB
CLO ELT I>0DB ?RQQLKP PELRIA 7B >KA ELT CADKBBAOQLQBEPBIQED:

1?=KH J7D:7HI <EH I?P?D= 7D: IF79?D= J7F J7H=;JI $C7=; 9EKHJ;|0 E<'EEA5EEA

PLCKLT LC PFQBP E:B PRCC@FBKQIV PFWBA Q>M Q>OSBQHRRQEB\EQL DL
RKQFI AC>Q cKDBOFKD_ FP > QEFKD LC QEB M>PQ

>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI; 7K:?JI J7F J7TH=,J1
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Labeling buttons

2LJB ABPFDKBOSBIQL RPB F@LKP FK MIX@E QEB®>K JHLRO PFQBP ILLH @IB>KBO >KA
JLOB BIBD>KQ 'RQ TEEMBKA BBOMKB LK VRO QB>J M HKLT TE>Q QEBPB F@LKP JB>K

J>KV LCMRO RPBOP TFII KLQ 3EBR BEB @>PB TFQE QEB FKC>JLRP E>J?RODBRERDLK (C V
?BIFBB RP AL PLJB RPBO QBPQFKD >KA PBB ELT LCQBK RPBOR RBIPE-RQERIBABS

3EFP FP VEQ]P FIMLOQ>IFAL¥ @LKCRPFLK >KA >AA PRMMUQGORRI:OBIP QRY
?RQQLKP PLCK:D IB>PQ  LC PFQBP FK@IRAB > ?RQQLK TFQE LKIV > PFKDIB F@LK TFQI
PRMMLOQFKQ QB

)EJ; />; H;FEHJ;: DKC8;H 78ERI EDBO 7 BEM;H 8EKD: KH?D=EKH 7D7BOI?I M; EDBO ?D9BK:;: 8
KI?D= <EDJ ?9EDI M?J> DE IKFREH{?7D5 3KJJEDI DEM KI;'.2D1J;7: E< <EDJ ?9EDI >EMIE
?D <KJKHDI M; M?BB 8; ?D9BK:?D= J>;C 71 M;BB

Semantic form fields

9OLJ PFDKFKD RM CLO > KBT PBOSF@B ?RVFKD PLIBQSFKDILKIBEBES)Bc@>QFLKP LC
KBT MLPQP COLJ > ?ILD CLOJ cBIAP >0OB >K BPPBKQF>I M>0Q LC QEB TB? >KA PLIBQEFKD T
4KCLOQRK>QBEBPB cBIAP >0OB FKC>JLRP CLO ELT JR@E LC >OB-6K QEERQ LK JL?FIB
3E>KHCRIIFK OB@BBEDY ?0L TPBOSBEDFEK ABBILMBOP KBT QLLIP QL EBIM B>PB QEB M>FK LC
@LIMIBQFKD QEBPB cBIAP TB HKLT >Il QLL TBII B 3B]A OOHELT JR@E\QBE?BBK

DBQQFKD RPBA

New input types

(K QEB M>text >KA password TBOB PLJB LC QEB LKIV FKMR(ESVMBIB LIS MBOP >P

FQ JBQ >IJLPQ >II LC LRO KBBAP LK ABPHQLM 3EFP FP KLQ QEB S-@BRCLIPHIBFIB AB
HBV?L>OAP >0OB FK@OBAF?IV PJ>Il >KA > PFIBIBKQEDFKEH-K BJ>FI >AAOBPBNRFOB

RPBOP QL PTFQ@E ?BQTBBK BMTSIOEAHQEB PQ>KAYAL-BA >KA QEB PMB@FE® QDO
HBV?L>0A CLO QEBPVJ?LI 2FIMIV BKQBOFKD > MELKB KRJ?BO @>K ?B AFCC@RIQ RPFKD QE
HBV?L>0A]P @RRI?BOP

,>K VKBT FKMRQ QVMBESB PFK@B ?BBK FKQOLAR@BA >8BITMEDRBE)L FKCLOJ ?0LTPBOP
TE>Q HFKA LC A>QANAR@QBA >KA BK>?IB ?OLTPBGFAR. ®IREQLIFBEAFDAP
PMB@Fc@>IIV CLO QEBPB FKMR@®QINIBP>%QVME email MOSFABP RPBOP TFQE >K
>IME>KRIJBORH>0A FK@IRAFKD QBBJ?LI >KA > QVM tel TFIl AFPMI> KRIBOF@
HBVM>A

>JJF| :;L ;BEF;ICEP?BB7 EH=:E@ /(' B;C;DJ?DFKJ! EHC6 ?DFKJ 6JOF;
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BEBK >K>IVWFKD PFQBP @LKQ>FKFKD >K BJ>FI FKN type="email”  2FJFI>OIELO
MELKB FKME type="tel’ ~ FP RPBA  LC QEB QFJB .QEBO KBT FKMRQ SB\\EBBE>
ILTBO >ALMQFERB

"S5+ 7+6:+3)> 5-+8

MELKB

K>JB

QBQU

%FDROB ,LPQ @LJJILKIV RPBAEKFA FKMRQ QVMBP

>H B PROB QL BAR@RQPBIC >KA LQEBOP LK QEB I>0DB >JLRKQ LC SKMRIBQWMABP >
ALR?IB @EB@H QEBIMQ ESB >K/ QVMLPBRPEB JLPQ @LJJILK LKBP FK %FDROBSB >?L

Enabling autocomplete for inputs

3EB autocomplete  FKMRQ >QQOF?RQB BK>?IBP RPBOP QL cll LRQ CLOJ cBIAP FK > PFKDIB @IF@!
¢ll LRQ QLKP LC CLOJP LCQBK TBS®QEBHB FKCLOJ>QFLK B>@E QFJB 1B>IFWFKD QEFP ?0OLTPE
E>SB ?BDRK QL PB@ROBIV POLOB QEFP FKCLOJ>QFLK PL FQ @>K ?B RPB/SRH.KIRQROB M>DBP ||
KBBA QL AL FP RPf autocomplete  >QQOF?RQB QL QBIl ?0LTPBORAGMFB@B LC

FKCLOJ>QFLK KBBAP QL ?B cliBA FK >KA QEB ?0LTPBO ALBP QEB OBPQ

29.62%

1?7=KH +;H9;DJ E< F7=;1 J>7J t autocomplete

"ROOBKQIXIV LC M>DBP TFQE FKMRQ cBIAP RQFIFWB QEFP CB>QROB

Pasting into password fields

$K>?IFKD RPBOP QU @IAWM>PQB QEBFO M>PPTLORP FKDIBFP LKB QE>Q >IILTP QEBJ QL

RPB M>PPTLOA J>K>DB®PTLOA J>K>DBOP EBIM RPBORBBKROOBJIBI?BO PQOLKD
M>PPTLOAP >KA cll QEBJ LRQ >RQLIJ>QF@>IIV LK TB? M>DBP .KIV  LC TB? M>DBP QBPQBA
AFP>?IB QEFP CRK@QFLK>IFQV

)EJ; 2>7B; J>?| ?tHO ;D9ERE?D= J>?| C70 8; 7D KD?287J?7ED :K; JE J3GK?8;DJ E< EKH
(;J>E:EBE=QE EDBO J;|J >EC; F7=;| $DJ;H?EH FBEEBDAT=;; THE] J;1J;:

238 2019 Web Almanac by HTTP Archive
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Conclusion

%0 SBO VB>OP T|BB ?BBK QOB>QFKCH3EB[B? >P >K >CQBOQELRBEQBEBERBMQFLK
QL ABPHQLM [RQ FQ]P QFJB CLO QEFP QL @E>KDB 3EB J:2FIB?TBRARBPAQLM FP
?B@LJIFKD QEB IBD>@V LKB 3EBOB >0B KLT 7BIFIHOSRIEESBP FK QEB TISBRFI.

LC >l MLQBKQF>I RPBOP 6E>Q >?LRQ ABPHRI@ROSEKQIV PFQ >Q ?FIIFLK >KA >@@LRI
CLO IBPP >KA IBPP LC TB? EBENBIBKQE

'LT TBII >OB TB ALFKD @>QBOFKD QL JL?FIB RPBOP @@LOAFKD QEEKRQEDBPE-O@E B

LC PFQBP B3PLJB HFKA LC BCCLOQ QL >AGRPQ QEBFO PFZBBIC> IEREIT EYEMBILT QEB

J>OH SDBP QBIELGBO QL IL>A >KA ?B@LJIB RKRP>?IB QE>KHP QL >KSSR®BERMQOER

LCQBK FIMLPPF?IB QL OB>A BKD>DFKD TFQE PFQBP SF> @IF@HFKD IFKHP LO ?RQQLKP FF
FKCROF>QFKD >KA QLKP LC DOB>Q QERRERAIQIFERGHO>QB QEBPB MOL?IBJP 2BOSF@B

6 LOBOP >RQL@LIMIBOB WLLIFKD KBT FJ>DB CLOJ>QP BQ@ >OB ?>OBIV ?BFKD RPBA >(

3EB JL?FIB TB? E>P KLT ?BBK >OLRKA ILKD BKLRDE CLO QEBOB QL ?B S{QBKREOBIBBRBO
TEBOB QEFP FP QEB LKIV FKQBBHERDQEA TK KA TE>Q HFKAIMBBFBK@B >0B TB DFSFKD
QEBJ 6 BOB BPPBKQF>IIV Q>HFKD QEBJ ?>@H QL OERAR)RIKBQ EB>OPQFII PBIIP
QELPB "#P MBEAFKD  ELROP LC COBB FKQBOKBQ >@@BPP

1?7=KH >EKHI E< C;H?97 *DB?D; <EH <HEC 719>?| EH=

>JJF| 78>?LEH=:;J7?BI C;H?976*DB?D;6 6#EKHKBE<EH6 6 7OI63HI?ED6 6VIJ;HE/>7D6 |H6 ( -
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I9H;DI *H H/J>;HJ>EI; M>?9> >71J B;7IJ ED; .. 8tFTAFE?DJ 7J N EH B;ll

+EJ;DJ?7B KI;HI EH J>; JEITIB8BHC7HA 7HJI>El, M>E 7H O ;7HI EB:
8?BB?ED F;EFB;

JIAJEF I;7H9> 7D: M;8 JA<V9 I>7H >71 8;;D ED J>; :;9B?D; <EFHD

/>; JEJ7B DKC8;H E< 79CAHJIF>ED;| M7I <EKD: 80 JEJ7B?D= J>; DKC8;H E< 79J?L
D:HE?:1 7D: ?+>ED;| C7:; FK8B?9 80 FFB; 7D: "EEABR;7 8?J E< C7J> JE 799EKDJ <EH
>?D;l; ?DJ;HD;J 9EDD;9J;: F>ERRH; ?D<E >;H

/>;  8?BB?ED :;IAJEFI ?1 97B9KB7J;: 80 DKC8;HI C7:; FK8BFRIB&J 7D: FFB;
$J :E;| DEJ ?D9BK:; B?DKN + KI;HI

Author

#>SFA W

X QEBL?QL ) CLASSFAG ® EQQMPTT ILLHWLLH @LJ

#>SFARW FP QEB IB>A RP>?FIFQV OBPB>0O@EBO >KBHIL BHAB@ LIVEK
L?PBPPBA TFQE cKAFKSBRY@EFKD QEBOB FP QL HKLT >?LRQ ?RFIAFKD TB?
BUMBOFBK@BP QE>Q JBBIVBEBIT>BFLKP 'B FP > TB?@FQEMPRQ TEL AFDP
FKQL PFQBP QL IB>OK KLQ GRPQ TE>Q RPBOP >0B PQORBKNELT THQEBRPRQ TE
FIMOSB QEBFOMBBOFBK@B 'B FP >IPL > &LLDIB "EOLJFRJ @LHRUESBRSHD
MOSFABO LC TB?FK>OP >KARKFEO

>JJFI MMMFH8 EH= ?DJ;HD7J?ED 78 =CBAEHB:
>JJFI MMMC;HAB;?D9 9EC J>EK=>J B;7:;HI>?F :?=?32BIE7ABH]
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Part Ill Chapter 13
Ecommerce

Written by Sam Duttonand Alan Kent
-,L?;M;: 80 1?D9;DJHHI?

D7BOP;: 8e?9A 1?I9EC?

:2J;: 80 7THHOEBB7H

Introduction

-B>0IV LC QEB ELJB M>DBP FK QEFP PQRAV TBOB CLRKA QL ?B LK >K B@LJJIBO@B MI>QClI
"B@LJIBO@B MI>QCEBJ> PBQ LC PLCQT>0B LO PBOSF@BFLARNQ@REMBB YKAQBIBR
LKIFKB PQLOB 3EBOBSBUIB PEMBP LC B@LJIJBO@B MI>QCLOIMIBLO B

'} 47 8+7:)+8 PR@E 3ELMFCQE>Q ELRRY PQLOB >KA HRMBQ PQ>0QBA
3EB/ MGBFAB TB?PFQB ELPQFKD PFQB >KA M>DB QBJIMI>QBP MOLAR@Q A>Q> J>
PELMMFKD @>0QP:RKGP

14,9<'7+ 51'9,4728 PR@E ®MBKQL .MBK 2LRO@EF@HR PBQ RM ELPQ >KA
J>K>DB YROPBEEBPB MI>QCLOJP @>K ?B MLTBOQHI2RAHE) \J=2B JLOB
@LJIMIB QL PBQ RM >KA ORK QE>K PBOSF@BP PR@E >P 2ELMFCV

>JJFI MMM>EF?<@EC
>JJFI C7=;DJE 9EC EK9JI C7=;DJE EF;D IERH
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489+* 51'9,4728 PR@E =DBKQL "LJJBO@B QE>Q LCCBO QEB P>JB CB>QROBP >P
QEBFO PBIC ELPQBA @LRKQEIBM#QQE>®) ELPQFKD FP J>K>DBA >N > PBOSF@B ?

10%

1?7=KH +;H;DJ E< F7=;| ED 7D ;9ECE;;AB7J<EHC

3EFP >K>IVPFP @LRIA LKIV ABQB@Q PFQBP ?RFIQ LK >K B@LJJBO@B MI>QCLOJ 3EFP JB>KP QE:
I>0DB LKIFKB PQLOBP >{#QMB@BP[PR@E >P J>WLKKMB!V/[>0B KLQ FK@IRABA EBOB

IPL KLQB QE>Q QEB A>Q> EBOB FP CLO ELJB M>DBP LKI\MRLARGBQEDLIANEBO BsMBP +

JLOB >?LRQ LRBQELALILDV

Platform detection

'LT ALTB @EB@H FC > M>DB FP LK >K B@LJJBO@B MI>QCLOJ

#BQB@QFLK FP ALKB QESMMDE/WBGMM>IVWBO FP > @OLPP MI>QCLOJ RQEEQN QEEQ RK@L
QB@EKLILDFBP RPBA LK TB?PFQBP @0 KGBR@DK>DBIBKQ PVBERIFBO@B MI>QCLOJP
TB? PBABOR>S>2@0RIBTLOHP>K>IVQF@RIP >KA JAKILOB

/ >DB ABQB@QFLK FP RIR)YOBIE>?IB >KA PLIB PERIBREFQIV ?IL@H ABQB@QFLK QL MOLQB@Q
>D>FKPQ >RQLI>QBA >QQB@HIEG KLQ ?B >?IB QL @>Q@E >Il TB?PFQBP QE>Q RPB > M>OQF@RI:
B@LJIBO@B MI>QCLOJ 7R8 TB.KcABKQ QE>Q QEB LKBP TB AL ABQB@Q >OB >@QR>IIV LK QE>Q
MI>QCLOJ

Mobile Desktop
$@LJIIBO@B M>DBP
3LQ>I M>DBP
ALMQFLK-QB

%FDROB /BO@BKQ LC B@LJJIBO@B MI>QCLOJP ABQB@QBA

>JJFI C7=;DJE 9EC F:K9JI C7=;DJE 9ECCH{
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Ecommerce platforms

Platform Mobile Desktop

6 LL"LIJBO@B
2ELMFCV
,>DBKQL
/OBPQ>2ELM
IFD@LJJIBO@B
2ELMT>0B

%FDROB ALMQFLK LC QEB QLM PFU B@LJJBO@B MI>QCLOJP

RQLCQEB B@LJIBO@B MI>QCLOJP QE>Q TBOB ABQB@QBA LKIV PFU >0OB CLRKA LK JLO
LC ABPHQLM LO JL?FIB TB?PFQBP -LQB QE>Q QEBPB OBPRIQP AL KMIGARREYGFAPBLK ?
LC PFQB LO LQEBO PFJFI>0 JBQOF@P

%FDROB  >%B PELTP QE>QIS'LJJIBO@B E>P QEB I>0DBPQ >ALMQFLK >Q >OLRKA LC ABPF
>KA JL?FIB TB?PFQBP 2ELMFCV FP PB@LKA TFQE >?LRQ  >ALMQFLK ,>DBKQL /OBPQ>2EL
IFD@LJIJBO@B >KA 2ELMT>0B CLIILT TFQE PJ>IIBO >KA PJ>IIBO >ALMQFLK >MMOL>@EFKD
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Long talil

1?7=KH :EFJ?ED E< JEF ;9ECE;RB7J<EHCI

3EBOB>0B B@LJIBO@B MI>QCLOJP QE>@BESEIBEOE>K  LC ABPHQLM LO JL?FIB
TB?PFQBP OLRKA LC QEBEBEBTBO QE>K  LC JL?FIB LO ABPHQLM TB?PFQBP
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1?=KH EC87?D;: 7:EFJ?ED E< J>; JEF I?N ;9ECEBV I<EHCHIKI J>; EJ>;H
FB7J<EHCI

LC >l OBNRBPQP LK JL?FIB >KA LK ABPHQLM >0OB CLO ELJB M>DBP LK LKB LC QEB QLN
B@LJIBO@B MI>QCLOJP CROQEBO LC OBNRBPQP LK JL?FIB>KA LK ABPHQLM >OB C
ELJB M>DBP LK QEB LQEBO B@LJIBO@B MI>QCLOJP

Ecommerce (all platforms)

(KQLQ>I  LC ABPHQLM M>DBP >KA  LC JL?FIB M>DBP RPBA >K B@LJJBO@B MI>QCLOJ
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1?7=KH +;H9;DJ E< F7=;1 KI?D7BECC;9; FB7J<EHC
IQELRDE QEB ABPHQLM MOLMLOQFLK LC TB?PFQBP T>P $ENERIVEHMDERC-O

MI>QCLOJP FK@IRARKDIBBO@B /OBPQ>2ELM >KA 2ELMB@BR>INSBILOB JL?FIB
QE>K ABPHQLM TB?PFQBP

Page weight and requests

3EBM>DB TBFDEXQ>K B@LJIBO@B MI>QCLOJ FK@IRABP22 3:$>2@0FMQ )2.- 7,+
FJ>DBP >RAFL >KA SFABL
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1?7=KH ?1IJH?8KJI?ED E< ;9EGFH=; M;?=>]

1?=KH ?1IJH?8KI?ED; 6Kl F;H ;9ECC;1; F7=;

3EB JBAF>K ABPHQLM B@LJJBO@B MI>QCLOJ M>DB IL>AP OBNRBPQP >KA ! 3EB JBAF>|
TBFDEQ GIBBBPHQLM M>DBP FP  OBNRBPQP >KK LQEBO TLOAP B@LJJBO@B M>®BP J>H
KB>OIV JLOB OBNRBPQP QE>K LQEBO TB? M>DBR_IARDEMRKA [>ODBO

@LIM>OFPLK QBEBVLK @LJELIB M>DB J>BP >OLRKA OBNRBPQP LK cOPQ IL>A CLO > M>DE

>JJFI 7C7PED 9EC

2019 Web Almanac by HTTP Archive 247


https://almanac.httparchive.org/static/images/2019/ecommerce/fig7.png
https://almanac.httparchive.org/static/images/2019/ecommerce/fig7.png
https://almanac.httparchive.org/static/images/2019/ecommerce/fig8.png
https://almanac.httparchive.org/static/images/2019/ecommerce/fig8.png
https://amazon.com/

Part Il Chapter 13 : Ecommerce

TBFDEQ LC >OLRKA ! >RAV/@LJ J>HBP >OLRKA OBNRBPQP CLO > M>DB TBFDEQ LC
>MMQIFJ>QBIV ! 3EB M>DB TBFDEQ >KA KRJ?BO LC OBNRBPQP CLO ELJB M>DBP LK B@LJIBO@
MI>QCLOJP FP PIFDEQIV PJ>1IBO LK BEB\BMBB@BKQFIB ?RQ >OLRKA LC >l B@LJIBO@B

ELJB M>DBP IL>A JLOB QE>K ,!>KA JBHSBO OBNRBPQP

3EFP A>Q> >@@LRKQP CLO ELIBIM#ADEIMOBNRBPQP TFQELRQ P@OLIIFKD "IB>OIV QEBOB >OB >
PFDKFc@>KQ MOLMLOQFLK LC PFQBP QE>Q >SRKE>0 QB 2MBOBRERBBAFSREP L

TFQE > I>0DBO QLQEFM-QE>K PELRIA ?B KB@BPP>0V CLO cOPQ IBERQIBEI>TQV

OBNRBPQP >¥@EPBILT

6 B KBBA QL AL CROQEBO OBPB>0O@E QL ?BQQBY RKABUMDIEAMFDBP LK B@LIIBO@B
MI>QCLOJP BRL J>K/ OBNRBPQP >IB ER@E I>OD@IMAP 3EB >RQELOP OBDRI>OIV PBB

ELJB M>DBP LK B@LJJBO@B MI>QCLOJP HERRASGBAP LC OBNRBPQP LK cOPQ IL>A TFQE JRIQF
JBD>AQB MAL>AP (C QEB KRJ?BO LC OBNRBPQP-AGOB> MOL?IBJ CLO MBOCLOJ>K@B QEBK
ELT @>K QEBB OBAR@BA

Requests and payload by type
3EB @E>0QP ?BILT >OB CLO ABPHQLM OBNRBPQP

Type 10 25 50 75 90

FJ>DB
SFABL
P@OFMQ
CLKQ
@PP
EQJI
>RAFL
ual
LQEBO
QBQ

%FDROB / BO@BKQFIBP LC QEB AFPQOF?RQFLK LC M>DB DBPDRQ@K )VMB

>JJFI ;8709EC
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Type 10 25 50 75 90

FJ>DB
P@OFMQ
@PP
CLKQ
EQJI
SFABL
LQEBO
QBQ

uJl
>RAFL

%FDROB  / BO@BKQFIBP LC QEB AFPQOF?RQFLK LC OBMREFQROEE QYDIB ?

(J>DBP @LKPQFQRQB QEB I>0DBPQ KRJ?BO LC OBNRBPQP >KA QEB EFQEBRQ®OLMLOQFL
B@LJIBO@B M>DBP 3EB JBAF>K ABPHQLM B@LJJBO@B M>DB FK@IRABP FJ>DBP TBFDEF

*| |
! )

3EB KRJ?BO )ES>2@O0RBYIRBPQP FKAF@>QBP QE>Q ?BQQBO ?REAIFKIRHHAMIEFKD

@LRIA FIMBBLMBOCLOJ>K @838 OFMQ cIBP >0B KLQ PFDKFc@>KQIV [>0DB RKQBBOJIP LC QL
?RQ J>K PBM>QB OBNRBPQP >OB J>AB @ @LOABSID QLA@EMQBEMB QE>K  LC

OBNRBPQP >OB KLQ SF>283FI>0IV'22 cIBP ESB QEB QEFOA EFDEBPQ KRJ?BO LC OBNRBPQP
>OB DBKSBIY PJ>Il ,BODFKD "22 cIBP >KA LO '33/@LRIA FIMGB MBOCLOJ>K@B LC PR@E
PFQBP (K QEB >RQEMBPFBK@BVIB@LIIBO@B M>DBB EEFDE MOLMLOQFLK LC RKRPBA "22
>KA ):$5>2@O0FFABLB> V OBNRFOB > PJ>Il KRJ?BO LC OBNRBPQP ?RQ KLQ PROMOFPFKDIV
> EFDE MOLMLOQFLK LC QEB M>DB TBFDEQ M>OQF@RI>SWNMIPABBP TFQE EB>
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HTML payload size

1?7=KH ?1IJH?8KI?ED E<#/(' 80J;| ?D & F;H ;9EGCH=;

-LQB QE>Q '3,+ M¥IL>AP J¥ FK@IRAB LQEBO @LAB PR@E >P FKEEKEQRFWQ LO "22
AFOB@QIV FK QEB J>OHRM)EBPR)E>K OBCBOBK@BOKRBFKHP 3EB JBAF>K '3,+
M¥IL>A PFWB CLO B@LJJBO@B M=DBR RPFIB >KA *! LK ABPHQLM 'LTBSBO LC
B@LJJBO@B M>DEBEK '3,+ M> VIL>A LC JLOB QE>K *!

,L?FIB '3,+ M> VIL>A PFWBP >0BBQ\DA-CCBOBKQ COLJ ABPHQLM (K LQEBO TLOAP FQ >MMB>OF
PFQBP >0OB KL@BABIKS PFDKFc@>KQIV AFCCBOBKQ '3,+ cIBP CLSFEECBOBKBTAR.OQ PFWBP
.KJ>K VB@LJIBO@B PFQBP ELJB M>DB '¥it¥5P >OB |>0DB ALKQ HKLT TEBQEBO QEFP FP
?B@>RPB LC ?IL>QBA '3|:0 COLJ LQEBO @LAB PR@E >P )2.- TFQEFK '3,+ cIBP
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Image stats

1?7=KH ?1IJH?8KJI?ED E< ?C7=;80J;1 ?D & F;H ;SEEGH

1?7=KH ?1IJH?8KJ?ED E< ?QG6K;HI F;H ;9ECC;H; F7=;

)EJ; J>7J 8;97KI; EKH :7J7 9EBB;932BB:EBE=8;| DEJ I?CKB7J; KI;H ?DIJHAEDI ED F7=;{ B?A
9B?9A?D= HBBPD= ?C7=;| JI3B/RO BE7:;: MEKB: DEJRIHDJ;: ?D J>;l; HIKBJI

%FDROBP >KA  >?LSB PELT QE>Q QEB JBAF>K B@LJIBO@B M>DB E>P FJ>DBP >KA >K
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FJ>DB MAL>ALC  *LKJL?FIB FJ>DBP >KA  *I LK ABPHQLM LC ELJB M>DBP
E>B LO JLOB FJ>DBP >KA >K FJ>D@IMA LC KB>0IV

1,517 KB

1?7=KH />; C;:?7D DKC8;H E< ?C7=; 80J;| F;H CE87?B; ;9ECE+;

PFDKFc@>KQ MOLMLOQFLK LC B@LJJBCRB BRWEBB E3>DBIMAP >KA J3Bi> 1>0DB
KRJ?BO LC FJ>DB OBNRBPQP LK cOPQ IL>A 2BB ‘BiP2Q@EESC (J>DEBMLOQ >KA QEB
JBAF>>KAM>DB TBFD@E>MQBOP CLO JLOB@LKQB

6 B?PFQB LTKBOP T>KQ QEBFO PFQBP QL ILLH DLL/SHQRABPK ABPRIY FFRBP ABIFS

QEB P>JB EFDE OBPLIRQFLK MOLAR @ (SEQXCIEPEIL EEKEAH <EH 191D HIEBKJ?ED EH 17P;
#BSBILMBOP ¥5KLQ ?BT>0B LLO KLQ T>KQ QL RBBMLKBRIB@EKFNRBP QE>Q BK>?IB

BCc@FBKQ BBWVEC QEB ?BPQ MLPPF?IB FJ>DB QL AFCCBOBKQ RPBOP (Q]P TLOQE OBJBJ?BOFKI
EFDE OBPLIRQFLK FJ>DBRLIY KB@BPP>OFIV FK @SEPELEUBP "L8BOPBIVSBORPB LC

EB:SV FJ>DBP FBI¥IQL FIM>@Q M>DB PMBBAQKBO@PKKO: @LRBOPFLKQEBP (K QEB
>RQELOR]MBOFBK@B COLJ SFREPCE/SBKQP PLIB SBLMBOP >KA LQEBBEQABOP

E>SB 2$. LO LQEBO @LK@BOKP >?LRQ RPFKD I>WV IL>AFKD CLO FJ>DBP

6 B KBBA QL AL JLOB >K>IVPFP QL ?BQQBO RKAERAB®HBE >0OB KLQ RPFKD BBPMLKPFS
FJ>DB QB@EKFNRBP LO I>WV IB-APKIXBBA QL 8FAB DRFA>K@B QE>Q EBIMP B@LJJBO@B
MI>QCLOJP QL OBIF>?BABEBSRQFCRI FI>DBP QL QELPB TFQEHHRDBMBKIRAMBLLA
@LKKB@QFBERB PFIRIQ>KBLRPISMBKD > ?BPQ MLPRMBBBBK@B QL ILTBO BKA BB

>KA QELPB TFQE MLLO @LKKB@QFSFQV

>JJFI >JIF79P?LEH= FFEHJII 137J; E< ?C7=|
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Popular image formats

1?7=KH +EFKB7H ?C7=; <EHC7JI
)EJ; J>7J IEC; ?C7=; ;HL?9;| EH )l M?BB 7KJEC7J?97BBQ ;88?HJ>;H J>7D %+ " EH +)" JE
FB7J<EHCI J>7J IKFFE+H) 2.;,D <EH 7 0-' M?J> .jpg EFl.png IK<VNEHNCFB;
$("6 6 @F= HIKHDI 7 28+ ?C7=; ?D >EC; #EM;L;H J>; M70 #//+ HO>?L
1;J;9J1 2C7=; <EHC7J1?1 JE 9>;9A <EBIMEH#?D J>; ($( JOF; VHIJ J>;D <7BB 879A JE J>; VB;
;NJ;DI?ED />7?1 C;7DI J>7J J>; <EHC7J <EH ?C7=;| M?J> 0-'l IK9> 7t 04?BBH; 27| 2 ;8+
1?7D9; 2;8+ ?I IKFFEHJ;: 80 #//+ 19>?L71 7 KI;H 7=;DJ

PNG

KB FK CLRO FJ>DBP LK B@LJJBO@B M>DBP >0OB /-& 3EB EFDE KRJ?BO LC /-& OBNRBPQP CC
M>DBP LK B@LJJBO@B MI>QCLOJP FP MOL?>?IV CLO MOLAR@QIBBEEBB RFROBP RPB /-&
TFQE MELQERIEF@ FJ>DBP QL BK>REVPOBK@V

4PFKD ®87?/ TFQE > /-& C>l1?>@H @>K ?B > C>0 JLOB BCc@ FBBQBFQEBR>EHFE QROB
BIBJBKQ LO ¥ RPFKD RPBO >DBKQ @>M>?FIFQV ABQB@QFLK SF> >K FItBBIPBSDFQ@B PR@!

>JJF| HI 9BEK:?D7BIEC M;8:EJ;L <67KIJE M6 $("6 6 @F=

>JJFI =?J>K8 9EC #//+H9>?| B;=79C-JIFB+?LEH=8BE8 7 8 7 : : 7::7 9; 8KBAJ;J87J9>6B?8?D9"
>JJF I?CFB ?D<E F290KkH

>JJFI HI 9BEK:?D7BEC M;8:EJ:;;L <67KJE M6 $('6 6 @F=
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WebP

KIV LCFJ>DBP LK B@LJJIBO@B MI>QCLOJBOBBF@E Q>IIFBP TFQE QEB >RQELOP]
BUMBOFBK@B LC SFREPCHEA M>0QKBO TBOH-EPRMMLOQBAR JLABOK ?0LTPBOP LQEBO
QE>K 2>C>0KA E>P DLLA C>I1?>@H JB@E>RFPIPIB 62/ PRMMLOQKO/I>OBK@V >KA FP >
C>0 JLOB BCc@FBKQ CLOJ>Q QE>K /-& CLOIEFER@LIBDBP PBB /-& PB@QSBK >?L

6 B>P >TB? @LJIRKFQV @3FMBRBQQBO DRFA>K@B@ASCLO BK>?HKEMIOBK@V RPFKD
6 B?/ TFQE >/-& C>I1?>@H >KA LO RPBRD)&& TFQE > PLIFA @LILO ?>@HDOIERKA 6
>MMB>0P QL>BBIV RPBA LK B@LJIBO@B MI>QCLOJP ABRWMEQBIREBREABRKA QLLIP

B D2NRLLPE>KA@TB?M 6 B KBBA QL AL CROQEBO OBPB>O@@BOB ERPRBBK JLOB
Q>BRMLC 8?7/ TEF@E FP K{B>0IV B>OP LIA

Image dimensions

Mobile Desktop

Percentile Width (px) Height (px) Width (px) Height (px)

%FDROB  #FPQOF?RQFLK LC FKQOFKPF@ FJ>DB AFBEKRR&BE@KMBO@B M>DB

3EB JBAF>K JJFA@DB AFJBKPFLKP CLO FJ>DBP OBNRERQIEARO@B M>DBP FP UUM
LKJL?FIB>KA U M ULKABPHQLM LC FJ>DBP OBNRBPREBARBO@B M>DBP >0B >Q

IB>PQ U M ULKJL?FIB>KA U M ULKABPHQLM -LQB QE>Q QEBPB AFJBKPFLKP >OB QEB
FKQOFKPF@ PFWBP LC FJ>DBP KMRGREFO AFPMI>

&FBK QE>Q FJ>DB AFJBKPFLKP >Q B>@E MBO@BKQFIB RM QL QEB JBAF>K >0OB PFJFI>O LK JL?FI
ABPHQLM ISBIBPIFDEQRH=IHK JL?FIB FK PLIB @>PBP FQ TLRIA PBBJ QERRBK>0B KLQ
ABIFRBOFKD AFCCBOBKQ FJ>DB AFJBKPFLKP CLO AFCCBOBKQ SFBTMLOQP LO FK LQEBO TLOAP

>JJFI 97D?KI; 9EC <;7J M;8F

>JJFI M;8 ;L L;HL; 2C7=;1 M;8F

>JJFI IGKEEI> 7FF

>JJFI L ;BEF;HI =EE=B; 9EC IF;;: M;8F :E9I 9M;8F

>JJF| 8BE= 98K?KC EH= M;8F D;M ?C7=; <EHC7J <EH M;8 >JCB
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OBPMLKBRS>DB QB@EKFNRBP 3E®NBEB-=[>DBP QL JL?FIB FK PLJB @>RBEJ3V
KLQ ?BBMI>FKBA PFQBP RPFEE@B LO P@OBBK ABQB@QFLK

6 B KBBA QL AL JLOB OBPB>0@BEFK®Y FEQBP >0OB >MM>0OBKQIV BARKBBIFECBOBKQ
FJ>DB PFWBP QL AFCCBOBKQ SFBTMLOQP

Third-party requests and bytes

>K V TB?PFQBP[BPMB@F>IIV LKIFKB PQLOBP[IL>A > PFDKFc@>KQ >JLRKQ LC @LAB >KA @L
QEFOA M>0OQFBP CLO >K>IVQF@P ! QBPQFKISEREERIBRIPEBRFPFKD >KA PL@F>I
JBAF> PRMMLOQ 3EFOA M>OQV @ LKSBBIREIEFK@>KQ FIM>@Q LK MBOGLOISR@H

'RI@B JPQEFOA M>0QV TB? BRIRPBA QL ABQBOJFKB QEFOA M>0QV OBNRBPQP CLO QEFP O

QEFP FP AFP@RPPBA JLGBAOGEBFEE>MQBO

1?7=KH ?1JH?8KJI?ED E<B?HABO,EK;IJI F;H ;9ECC;9; F7=;

>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 <KD:7C;DJ7BI F;H<EHC7D9; EFJ?C?P?D= 9EDJBEV;208?JBBRHIO @TeH?FJ)

>JJFI N 9EC F7JH?9A>KB9;
>JJFI =?J>K8 9EC F7JH?9A>KBI-3HIB M;8
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1?7=KH ?1JH?8KJI?ED E<B?MBO 80J;| F;H ;9ECG;HF7=;

3EB JBAF>K JJFA@DB ELJB M>DB LK >K B@LJJBO@B MI>QCBBJ JSENRBPQP CLO QEFOA
M>0QV @LKQBKQ LK JL?FIB >KA LK ABPHQLM  LC >Il ELJB M>DBP LK B@LJJBO@B MI>QCLOJP
J>HBLSBO OBNRBPQP CLO QEFOA M>0QV @LKQBKYITFQECSB0Q: M>

.QEBO PQRAFB#®B FKAF@>QBA QE>Q QEFOA M>0QV @LKQBKQ @>K 7B > J>GLO MBOCLOJ>K@B
3EFP PQRAV PELTP QE>Q LO JLOB OBNRBPQP LO JLOB CLO QEBQLM FP QEB KLOJ CLO
B@LJIBO@B M>DBP

Third-party requests and payload per platform

-LQB QEB @E>0QP >KA Q>?IBP ?BILT PELT A>Q> CLO JL?FIB LKIV

>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 <KD:7C;DJ7BI F;H<EHC7D9; EFJ?C?P?D= 9EDJBEV;2082)BB@HIO @TaH?FJ]
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1?=KH ?1JH?8KJ?ED E<B?RBIC,EK;IJI F;H CE8?B; F7=; <EH ;79> ;9E@EB7J<EHC

1?7=KH ?1JH?8KJI?ED E<B?HBO 80J;1 & F;H CE8?B; F7=; <EH ;79> ;9B(RBRAI<EHC

/I>QCLOJP PR@E >P 2ELME@IQBKA QEBFO PBOSF@BP RPFKD BE@KENMEABSBOB>P LQEBO
MI>QCLOJP PR@E >P ,>DBKQL RPB JROBPPBBBBKPFLKP 3EFP AFCCBOBK@B FK >0@EFQB@
>CCB@QP QEB cDROBP PBBK EBOB

"IB>OIVM>DBP LK PLJB B@LJIBO@B MI>QCL®JPABBNRBPQP CLO QEFOA M>0QV @LKQBK!
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FK@RO > I>0DBD-#+.C QEFOA M>0QV @RRQERQ $K>IVPFP @LRIA ?BMIGBADEP COLJ
PLJB MI>QCLOJP B-BLOB OBNRBPQP >8REODBO QEFOA MYQSWRDE>K LQEBOP

First Contentful Paint (FCP)

1?=KH LH7=; :?1JH?8KJ?ED E< NF;H?;D9;l F;H ;9ECQOH-B7J<EHC

%FOPQ "LKQBKOERIB>PROBP QEB QFJBBRCDIH KFD>QFLK RKQFI @LKQBKQURRI@E >P QB
>K FJ>DB FP cOPQ ABRMI QEFP @URIEB JB>KP %"/ FK RKABO LKB PB@L&AIB>KP

%"/ FK PB@LKAP LO JLOB 24A7 '9+ FP 830VQEFKD FK ?BQTBBK -LQB QE>Q QEFOA M>0QV
@LKQBKQ >KA @LYRE$B > PFDKFc@>KQ FIM>@Q LK %"/

Il QLM PFU B@LJJBO@B MI>QCEDTIPERB %"/ LK JL?FIB QE>K ABPHQLM IBPP C>PQ >KA JLOB
PILT -LQB QE>Q %"/ FP >CCB@EBA@B @>M>?FIFQV MOL@BPBBRIDMIEB@ >P TBII >P
@LKKB@QFSFQV

6 B KBBA QL BPQ>?IFREA'EFP TLOPB LK JL?FIB QE>K ABPHQLM 6E>Q >OB QEB @>RPBP
@LKKB@QFSFQV >k @BAB>M>EIFBMBQEFKD BIPB

Progressive Web App (PWA) scores

2BB >IPL QEB @E>MQBOO JLOB FKCLOJ>QFLK LK QEFRBNGRPQRB@LIIBO@B PFQBP
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1?=KH ?1IJH?8KJI?ED E< '"?=>J>EKRQ#*2=EHO I9fEKEH CE8?B; ;9ECG; 7=l

,LOB QE>K LC ELJB M>DBP LK B@LJJBO@B MI>QCLCHIEREERPB /B@LOB?BQTBBK
>KA + BPPQE>K LCELIBM>DBP LKB@LJIBO@B MI>QCLOJP DBQ >P@LOB LC JLOI
>KA IBPP QE>K LC ELJB M>DBP P@LOB JLOB QE>K

+FDEQELRPB OBQROKP > /(R BBBFRNMS/6 P@LOB ?BQTBBK >KA FP QEB TLOPQ
MLPPF?IB P@LOB >KA FP QEB ?BPGRIER)B >OB ?>PBA LK-PEBKB /6 "EB@HIFPQ

TEF@E IFPQP OBNRFOBJBKQP +FDEQELRPB E>P >RQLJ>QBA >RAFQP CLO LC QEB OBN
3EB OBJ>FKFKD @>K LKIV 7B QBPQBA $H@EIC QEB  >RQLI>QBAYRAFQP >OB

TBFDEQBA BNRPIMVB>@E LKB @LKQOF?RQER>QBYLMLFKQRRO X6 P@LOB

(C>Q IB>PQ LKB LC QBRAFQP DLQ > KRI P@LOB +FDEQELRPB KRIIP LRQ QEB P@LOB CLO (
/6 @>QBDLGEFP T>P QEB @>PBCLO  LC JL?FIB M>DBP

"IB>OIVQEB J>GLOFQV LC B@LJJBO@B M>DBP >0B&C>FKR@HPQ >REFBRBBA QL
AL CROQEBO >K>IVPFP QL ?BQQBO RKABOPQ>KA TEF@E >RANQP >0B C>FIFKD >KA TE

Conclusion

3EFP @LIMOBEBKPRERAV LC B@LJIBO@B RP>DB PELTP PLIB FKQBOBPQFKD A>Q> >KA >|PL
S>0OF>QFLKP FK B@LJIBO@BBREQJBRDEYELPB ?RFIQ LK QEB P>JB B@LJIBO@B MBKQCLOJ $S

>JJFI 5L ;BEF;HI =EE=B; 9EC M;8 ?BJ FM7 B?=>J>EKI; FM7 7D7BOI?I JEEB
>JJFI 5L ;BEF;HI =EE=B; 9EC M;EFHI?L; M;8 7FFI 9>,9AB?1J
>JJFI 5L ;BEF;HI =EE=B; 9EC M;EEHI?L; M;8 7FFI 9>,9AB?1J
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QELRDE TB & DLKB FKQL > ILQ LC ABQ>FI EBOB QEBOB FP JR@E JLOB >K>IVPFP TB @LRIA AL FK
PM>@RB.O®E>IJMIB TB AFKKDBQ >@ @BPPF?FIFQV PE>OGEEBEREPQEE @BPPF?FIFQV

@E>MQEQ® JLOB LK QE>BTB FQ TLRIA ?B FKQBOBPQFKD QL PBDJBKQ GEBPB JBQOF@P ?
DBLDEME 3EFP PQRAV ABQB@QBA SHAHOP LK ELIB M>DBP LK B@LJJBO@B MI>QCLOJP
YROQEBO PQRAFBP MBOBMBBERRM®? 1J>K>@ @LRIA @>I@RI>QB TE>Q MOLMLOQFLK LC PFQBF
LK B@LJJBO@B MI>QCLOJP PELTR EABIBO@B DLQB®V EFDE KRJ?BOP FK QEFP PQRAV PL
>KLQEBO FKQBOBPQFKD PQ>QFPQF@ TEUQ BRI AR_AC-BLKB ELPQERRBAFR >0B
FKPQ>IIFKDLSLIJBO@B ?RQ KLQ BK>?IFKD FQUIEBRIBRKD FKd>QBA cDROBP

Authors

2>J #RQQLK

X PT ©) P>JARQQLK & EQQMPFJIMI FKCL

2>J #RQQLK E>P TLEXTFQE QEB &LLDIB "EOLJIB QB>J >EBHABBO AS®>QB
PFK@B 'B E>P LOD>KFWBA >KA MOBPBKQBA >Q > SRIQBO@OB>QBA >KA
Q>RDEEBBI| TB? ABBILMJIBKQ @LROPBP >KBALEH¥XDB LC SFABLP
@LABI>?P >KA TOFQQBK DRFEBEF® @BLMBOCLOJ>K@B JBAF> FJ>DB >KA
\-B UQ IFIIFLK 4PBOP] FKBRFBQFEKQ>FRPIMI FKCITEF@E MiIBABP PFIMIBPQ
MLPPF?IBBIMIBP LC '3,+ "22 >KA )>S>2@O0FMQ 2>J DOBT RM FK 2LRJE RPQO
TBKQ QL RBERPFQV AKEY >KA E>P BSPFK@B  FKUKALK

I>K * BKQ

X >HBKQ € >I>KIBKQ ®& EQQMPI>KIBKQ JB

I>K * BKQ FP >3BLMBO AS@>QB >Q &LLDIB CL@RPFKD LK B @LJIBO@B >KA
@LKQBKQ B@LPVPQBJIP 'B ALBEBKD JB >KA QTBBQP>#? BKQ

>JJFI 1?CFB ?D<E
>JJFI 7B7DBJ C;
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Part 1ll Chapter 14

CMS

Written by Renee Johnsoand Alberto Medina
-;L?;M;: 80 %ED7J>7CEB:
D7BOP;: 7D: ;:?J;: 80?9A 1?I19EC?

Introduction

3EB DBKBOQBOM}39+39 '3'-+2+39 1>89+2 | OBCBOP QL PVPQBJP BK>?IFKD FKAFSFAR>
>KA LOD>KFW>QFLKP QL @OB>QB J>K>DB >KA MR?IFPE @LKQBKQ "2 CLO TB? @LKQBKQ
FP > PVPQBJ >FJBA >Q @OB>QFKD J>K>DFKD >KA MR?IFPEFKD @LKQBKQ QL ?B @LKPRJIB/
BUMBOFBK@BA SF> QEB LMBK TB?

$>@E "2 FIMIBJBKQP PLJB PR?PBQ LC >3#BB ICC @LKQBKQ J>K>DBJIBKQ @>M>?FIFQFBP >K
QEB @LOOBPMLKAFKD JB@E>KFPJP CLO RPBOP QL ?RFIA TB?PFQBR/ BXRIRKAIQEBECB@ QF
@LKQBKQ 2R@E @LKQBKQ FP LCQBK PQLOBA FK PLJB Q@MBAKD/ARFEOPPE-QIONEB
dBUF?FIFQV QL OBRPB EBTEBBBBA CLO QEBFO @LKIBERRPSIBOL MOBFAB >AJFK
@>M>?FIFQFBP >FJBA >Q J>HFKD FQ B>PV CLO RPBOP QL RMIL>A >KA J>K>DB @LKQBKQ >F

3EBOB FP DOB>Q S>OF>?FIFQV LK QEB QVMB >KA P@LMB LC (FB\BRMUIZBEIAER MPEQBP
PLJB MOBFAB OB>AV QL RPB QBIMI>QBP TENEEQ®B "EFQE RPBO @LKQBKQ >KA LQEBOP
OBNRFOB JR@E JLOB FPEBJEKQ CLO ABPFDKFKD >KA @LKPQOR@QFKD QEB PFQB PQORE
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6EBK TB QEFKH >?LRQ ",2P TB KBBA QL >@@LRKQ CLO >Il QEB @LIMVKBRQB DESERI>
SF>?FIFQV LC PR@E > PVPQBBAFRKDMOL>QCLOJ CLO MR?IFPEFKD @LKQBKQ LK QEB TB? 1l LC
QEBPB @LIJMLKBKQP CLOJ >K B@LPVPQBJ PROOLRKAFKD QEB ",2 M FB@IGAB-EARTEFKD
MOSFABORI@BKPFLKSBEMBOP $BLMJIBKQ >DBK@FBP PFQB ?RFIABOP BQ@ 3ERP TEBK TB Q>IH
>?LRQ >",2 TB RPR>IIV OBCBO QL ?LQE QEB MI>QCLOJ FQPBIC >KA FQP PROOLRKAFKD B@LPVP!

Why do content creators use a CMS?

Q QEB ?BDFKKFKD LC SER@FLK QFJB QEB TB? B@LPVPQBJ T>P MLTBEBAIB DOLTQE
ILLM TEBOB RPBOP @LRIA ?B@LJIB @ OBY(EFBTBEPQES PLRO@B LC > TB?\WIMDBQEKD!
>@@LOAFKD QL QEBFO KBBAP >KA Q>FILEIFRE REBEGBFKAFSFAR>| BIEE BASIFBIFH

P QEB TB?8&.ISBA FQ ?B@>JB JLOB MLTBOCRI ?RQ >IPL JLOB @LIMIF@>QBA P > @LKPBNRBK@
QE>Q PFIMIB DOLTQE ILLM TER 2BA-FQ T>P KLQ QEB @HREB-GE>QWRPBO @LRIA

?B@LJB > @OB>@IDQELPB TEL @LRIA MROPRB QEB @LKQBKQ @OB>QFLK M>QE QEB OL>A ?B@
>OARLRP >KA E>0A QLSB@HRP>DB @>M>?FIFQVQEM) FP QEB AFCCBOBK@B ?BQTBBK TE>Q
@>K ?B ALKB FK QEB TB? >KA TE>Q FP >@QR>IIV ALKB DOBT PQB>AFIV

>JJFI C;:?D7J>EK=>JI 9EC FH  E=HI?L; MERFHII
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1?=KH >7HJ ?BBRIRD= J>; ?08HPD M;8 97F78?B?JEC<H JE

'BOB FP TEBOB > ",2 MP QEBSY FIMLOQ>KQ OLIB LC J>HFKD FQ B>PV CLO RPBOP TFQE AF(
ABDOBBP LC QB@HEKNAEDOBPB QL BKQBO QEB TB? B@LPVPQBJ ILLM >P @LKQBKQ @OB>QL(
ILTBOFKD QEB ?>0O0FBO LC BKQOV CLO @LKQBKQ @OB>QFLK ",2P >@QFS>QB Q&B DOLTQ
QROKFKD RPBOP FKQL @OB>QLOP 'BK@B QEBFO MLMRI>OFQV

The goal of this chapter

3EBOB >0OB J¥K-KQBOBPQFKD >KA FIMLOQ>KQ >PMB@QP QL >K>IVWB >KA NRBPQFLKP QL >
NRBPQ QL RKABOPQ>KA QEB ",2 PM>@B >KA FQP OLIB FK QEB MOBPBKQ >KA QEB CRQROB
TB >@HKLTIBADB QEB S>PQKBPP >KARQVIMIEIEB ",2 MI>QCLOJP PM>@ BQ>EA>RUK
LIKFP@FBKQ HKLTIBADB CGRIDFI@)>Il >PMBEBAKK >II MI>QCLOJP LRQ QEBOB TB AL @I>F.
LRO C>P@FK>QFLK CLO QEFP PM>@B >KAUBBORKPRBRWIBB LC QEB JYBDP RKXEB
PM>@B

(K QEFP @E>NIBBBBH QL P@E@E QEB PROC>@B >0OB> LC QEB S>PQ ",2 PM>@B QOVFKD QL F
LC IFDEQ LK LRO @BIRGABIPQ>KAFKD LC QEB PQ>QRP NRL LC ",2 B@LPVPQBIP\EKA QEB (
MI¥ FK PE>MFKD RPBOP] MBO@BMQFLK LC ELT @LKQBKQ @>KINMB GHBRE@BRA KIQEB TB?
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.RO DL>I FP KLQ QISFAR.>KJE>RP@SFBT LC QEB "2 I>)KAP@>MB FKPQB>A TB TFIl AFP@RPP >

CBT >PMB@QP OBI>QBA QL QEB ",2 I>KAP@ >\ B K QBEEF@QBOFPQF@P LC TB? M>DBP
DBKBEDBAW QEBPB PVPQBJP 3EFP cOPQ BAFQBIKIISKIEBBPQ>?IFPEBP > ?>PBIFKB >KA FK
QEB CRQRJB EBB QEB ?BKBcQ LC @LIM>OFKD A>Q> >DBORPIKIHPGOBKA >K>IVPFP

CMS adoption

40%

1?7=KH +H;DJ E<M;8 F7=;| FEM;BIO 7 (.

3LAV TB @>K L?PEBORE>Q JLOB QE>K LC QEB TB? M>DBP >OB W.FROBAZ2
MI>QCLOJ CLO JL?FIB >KA CLO ABPHQLM JLOB MOB@FPBIV

3EBOB >0OB LQEBO A>Q>BRIFKQUBYHPE>OB LC *,2 MI>QCLOJP PREBE&PEP>KA QEB
OBdB@Q EFDEBO MBO@BKQ>DBP LC JLOB QE>K  LC TB? MYDRAWHJEOBIF?
YROQEBOJLOBVQEBBES-IPL QE>Q *,2 MI>QCLOJP >OB DOLTFKD >P CPE-EBO B>0
DOLTQE FK PLJB @>PBP SEB@BLK ?BQTBBK LRO >K>IVPFPB@ER &R>IVPFP @LRIA 7B
BUMI>FKBX ® AFCCBOBK@B FK OBPB>0@E JBQER @ HDBBPAZILOB >?LRQ LROP LK QEB
,BQELALILD\M>DB

(K BPPBK@B QEFP JB>KP QE>Q QEROR:MIBYSKOIPS>FI>?IB LRQ QEBOB 3EB CLIILTFKD
MF@QROB PELTP > OBAR@BA SFBT LC QEB "2 >KAP@>MB

>JJFI M J;9>1 9EC J;9>DEBE=?;| >?I1JEHBEEMEDJ;DJ6C7D7=;C;DJ
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1?7=KH />; JEF 9EDJ;DJ C7D7=;C;DJ I101J;Cl

2LJB LC QEBJ >OB LMBK PLBM@®B OA/OBPP #ORM>| LQEBOP >KA PLJB LC QEBJ >0OB
MOLMOFB@DV$, LQEBOP 2LJB *,2 MI>QCLOJP @>K ?B RPBA LKERIEBA LO PBIC ELPQBA
MI>KP >KA QEBOB >OB >IPL >AS>K@BA LMQFLKP CLO RPFKD QEBPB MI>QCLOJP LK EFDEBC
BSBK >Q QEB BKQBOMBFBEBB,2 PM>@B >P > TELIB FP > @LISBBBOBA RKESPB LC

:9EIOIJ;CI >Il PBM>QBA >KA >Q QEB P>JB QFJB FKQBOQTFKBA FK QEB S>PQ C>?0F@ LC QEE

(Q >IPL JB>KP QE>Q QEBOB >0B ERKAOBAP LC JFIIFLKP LC TBY¥FDEPRCIBOBAKA

>K LOABO LC J>DKFQRAB JLOB LC RPBOP >@@BPPFKD QEB TB? >KA @LKPRJIFKD @LKQBKC
MI>QCLOJP 3ERP QEBPB MI>QULABY GIB CLO RP QL PR@@BBA FK LIRORBEBAQFSK
BSBODOBBK EBISKA SF3RQ TB?

The CMS landscape

I>0ODB PT>QE LC QEB TBMHRNMLTBOBALKB HFKA LC ",2 MI>QCLOJ LO >KBREBB >0OB
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PQ>QFPQF@P @LVBREQERCBKQ LOD>KFW>QFLKP QE>Q OBdBI@GHIEFS (BBIEGWT

1BMLOGD47 >KA '33/ O@EFS A>Q>PBQP TB DBQ > MF@QROB QE>Q FP @LKPFPQBKQ TFQE PQ>
MR?IFPEBA BIPBTEBOB >IQELRDE NBHQEB:MBSMLOQFLKP ABP@@B 7B CBOBKQ >P >
OBdB@QFLK LC QEB PMB@FC@FQV LC QEB A>Q>PBQP

+LLHFKD >Q TB? M>DBBRREABPHQLM >KA JL?FBE@BP TB L?ABaS>MMIEI>QB
PMIFQ FK QEB MBO@BKQ>DB LC PR@E M>DBP $ER@® FBEEHFBKAT ",2 MI>QCLOJ >KA
QELPB QE>Q }DBK

1?7=KH +;H9;DJ E< ;;IAJEF 7D: CE87?B; M;81?J3;1 I>7J KI; 7 (.

",2 MLTBOBA TB? M>DBP >0OB DBKEA? > |>0DB PBE=E>?IB ",2 MI>QCLOJP 3EBOB >0OB
J>KV PR@E MI>QCLOJP QL @ELLPB COIM CGKAQEOP QE>Q @>K ?B @LKPFABOBA TEBK AB@FAFK
RPB LKB SP >KLQER@IRAFKD QEMXDP IFH

"LOB CRK@QFLK>IFQV
"OB>QFLK BAFQFKD TLOHJLTEMROEBK@B
1>00FBO LC BKQOV

"RPQLIFW>?FIFQV

"LIJRKFQV

KA J>K 'V LQEBOP
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3EB "047 >KA '33/ O@EFB A>Q>PBQP @LKQ>FK TB? M>DBP METIFOBAL>OLRKA "2
MI>QCLOJP ,LPQ LC QELPB MI>QCLEDV POSIFK QBOJP LC BBQIBY PE>OBOREB

P>i8 LC LRO >K>IVPFP TB TFIl ?B CL@RPFKD LK QEB QLM *,2 MI>QCLOJP FK QBOJP LC QEBF(
QEB TB? >P OBdB@QBEB A>QeO% CRII >K>IVPBB QEFP @E>MQBO]P OBPRIQP PMOB>APEBB!

1?7=KH /EF (. FB7J<EHCI 71 7 F¥DJ E<7BB (. M;81?2J;l

3EB JLPQ P>IFBKQ ",2 MI>QCLOJP MOBPBKQ FK QEB A>Q>PBEB-RIE/HEDRRB?L

6 LOA/OBPP @LIMOFPBP  LCJL?FIB>KA  LC ABPHQLM ",2 TB?PFQBP (QP ALIFK>K@B
FK QEB "2 I>KAP@>MB @>K ?B >QQOF?RQBA QL > KRJ?BO LICAP@RIPFQESBFR)]P >
C7@HEH¥BO.MBK PLRO@B MI>QCLBH#ORM>| >KA )LLII> >KA @ILPBA 2>>2 LCCEOFKDP IFH
2NR>0OBPM>@B >KA 6FU OLRKA LRQ QEB QLM ", BOBEB\AES QEBPB MI>QCLOJP PMB>H QL (
" 2 B@LPVPQBJ @LKPFPQFKD\LEIHCLOJP TEBOB RPBO ARERIP >KA QEB TB?PFQB

>JJFI :EQI =EE=B; 9EC IFH>;;J1 : ! 4; :E4 0J3E: 10/ M "SHHSMABM M3 =7

2019 Web Almanac by HTTP Archive 267


https://docs.google.com/spreadsheets/d/1FDYe6QdoY3UtXodE2estTdwMsTG-hHNrOe9wEYLlwAw/edit#gid=0
https://almanac.httparchive.org/static/images/2019/cms/fig5.png
https://almanac.httparchive.org/static/images/2019/cms/fig5.png

Part Il Chapter 14 : CMS

@OB>QFLK GUFESKBE>Q]P >IPL FKQBOBPQFKD FP QEB ILKD Q>FI LC PJ>Il P@>IB ",2 MI>QCLOJP F
QLM  9%LJ BKQBOMOFPB LCCBOFKDP QL MOLMOFBQ>SBILAMBAIF@EQRPRICAB FKARPQOV
PMB@Fc@ RPB @LKQBKQ J>K>DBJBKQ BFRBREBM@RPQLIFW>ABER@MROB CLO DOLRMP

QL J>K>DB MR?IFPE >KA AL ?RPFKBPP LK QEB TB?

3EB6 LOA/OBPP MOLGERKBP FQP JFPPFLICEDHYJ?P?D= FK8B?I:2PDE LC FQP J>FK DL>IP
>0B B>PB LC RPB >KA GLJEB PLCQT>0B COBB-FKAIB CLEBBVKB QL @OB>QB @LKQBKQ LK

QEB TB? KLQEBO ?FD @LIMLKBKQ FP QBEERK@EIRPES QEB MOLGB@Q CLPQBON (K >IJLPQ >K
J>GLO @FQV FK QEB TLOIA LKB @>K cKA > DOLRM LC MBLMIB TEL D>QEBO OBDRI>OIV QL @LKKE
>KA @LAB FK >K BCCLOQ QL RKABOPQ>KA >KA PEAIOBRRIEB-QCLOI QQBKAFKD IL@>I
JBBQRMP >KA >KKFSBK®P >P TBIl >P M>0QF@FM>QFKD FK TB? ?>PBA @E>KKBIP ¥6B PLJB LC QE|
6 LOA/OBPP @LKQOF?RMEIFQB ?RPFKBPPBP >KA BKQERPF>PQP M>0QF@FM>QB FK FQP DIL?>
@LIIRKFQV

3EB ILT ?>00FBO LC BKQOV >KA OBPLRO@BP QLIKRRKBLA® RRBIFOPLK TFQE MR?IFPEFKD
LK QEB MI>QCLOJ >KASBLLABBQBKPFLKP MIRDFKP >KA QEBJBP @LKQOF?RQB QL FQP MLMRI>OF
3EBOB FP >IPL > QEOSSFIRREIFQV LC >KA B@t&LRKA BOA/OBPP MIRDFKP >KA QEBJBP QE>Q
OBAR@B QEB @UAGNSLC FIMIBIJBKQFKD PLRDEQ >CQBO TB? ABPFDK >KAQIRKERFLK>IFQV
QEBPB >PMB@@PHEPFSB>@E >KA >ALVIRBL@RJIBOP ?RQ >IPL J>FKQ>FKP FQP ILKD PQ>KAFKD
RPB 830 QFJB

3EB LMBK PLRO@BA/OBPP MI>QCLOJ FP MLTBOBA >KA PRMINRRQBBCPP QEBA/OBPP
% RKA>QFLK >KA J>GLBUP-FK QEB TB? B@LPVPQBJ 6FQE QEBPB C>@QUAFIBLIFKA 6
QEB IB>AFKD ",2 J>BP PBKPB

How are CMS-powered sites built

(KABMBKABKQ LC QEB PMB@Fc@ KR>K@BPPRBFFAELARG@BOBKQ ",2 MI>QCLOJP QEB BKA

DL>I CLO >Il LC QEBJ FP QL LRQMRQ TB? M>DBR QL RPBBPSF> QEB S>PQ OB>@E LC QEB LMBK
TB? 3EB AFCCBOBK@B ?BQTBBK ",2 MLTBOBA >KA KLK ",2 MLTBOBA TB? M>DBP FP QE>Q FK QEB
CLOJB@EB *,2 MI>QCLOJ JBRF JLPQ LC QEB AB@FPFLKP LC ELT QEB BKA OBPRIQ FP ?RFIQ TEFIB
QEB 1>QQBO QEBOB >0B KVEIFR@EPRQQFLK >KA AB@FPFLKP >OB\sABBNBIBOP

BFQEBO AFOB@QIV LEDSF® LKABRELKP

(K QEFP PB@QFLKEB TBC ILLH >Q QEB PQ>QRP NRL LC QEB ",2 PM>@B FK QBOJP LC QEB
@E>@QBOFPQF@P LC QEBAD QRQMRBPLRO@BP RPBA FJ>DB PQ>QFPQF@PVBQ@ >KAELT Q
@LIM>0B TFQE QEB TB? B@LPVPQBJ >P > TELIB

>JJFI MEHFHII EH= 78EKJ
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Total resource usage

3EB ?RFIAFKD ?IL@HP/ATBIRFQB >IPL B>H",2 TB?PFQB3,+  "22 )>S>2@OFMQ@IBAF>
FJ>DBP >KA SFABR MI>QCLOJP DERPBOP MLTBOCRIIV PQOB>JIFKBASSBEKFPQO
@>M>?FIFQFBP Q:GRQEBPB OBPLRO@BP QL @UBBOBEBR@BP 6EFIB QEFP FP LKB LC QEB
JLPQ FK@IRPFEMB@QP LC QEBPB >MMIF@>QF .SFPE(B@ARGPB-BCCB@QP LK QEB TFABO
TB?
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1?7=KH ?1JH?8KJI?ED E< (GK;lJI F;H F7=;

(K%FDROBP >KA >788 TB PBB QEB JBAF>K ABPHQLM ",2 M>DB IL>AP OBPLRO@BP >KA
TBFDEP ! ,L?FIB M>DB OBPLRO@B RP>DB FP KLQ QLL C>0 ?BEFKA TFQE OBPLRO@BP >KA
!

3EB JBAF>K FKAF@>QBP QEB B:RKG QE>Q >II "2 M>DBP BFQEBEBCEI?HLT(K PELOQ

E>IC LC >II *,2 M>DBP IL>A CBTBO OBNRBPQP >KA TBFDE IBPP TEFIB E>IC IL>A JLOB OBNRBPQP >
TBFDE JLOB Q QEB QE MBO@BKQFIB JL?FIB >KA ABPHELRKABOBPEBNRBPQP >KA

J FK TBFDEQ ?RQ >Q QEB QE MBO@BKQFIB TB PBBIBSDBRBRABRQP >KA >Q !

>1JLPQ QOFMIFKD FK TBFDEQ COLJ QEB JBAF>K

LT AL ",2 M>DBP @LIM>0B QL M>DBP LK QEB TB? >P > TELIB BEXEH-DEQE>MQBB

cKA PLJB QBIIFKD A>Q> >?LRQ OBPLRO@B RP>DB Q QEB JBAF>K ABPHQLM M>DBP IL>A OBNRI
TBFDE ! >KA JL?FIB M>DBP LK QEB TB? IL>A OBNRBPQP >KA TBFDE ! 3EB JBAF>K

" 2 M>DB BU@BBAP QEFP "2 M>DBP W@PREBA OBPLRO@BP LK QEB TB? >Q QEB QE MBO@BKQFIB
?RQY > PJ>IIBO J>ODFK (K PELOQ ",2 M>DBP @LRIA ?B @LKPFABOBA >P $EBBQC QEB EB>
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%FDROB #FPQOF?RQFLK LC ABPHQLM ",2 MYDRBPIMBD OBPLRO@B QVMB

percentile image video script css font  audio html

%FDROB #FPQOF?RQFLK LC JL?FIB ",2 M>DB}BRLABO OBPLRO@B QVMB

6EBK TB ILLH @ILPBO >Q QEB QVMBP LC OBPLRO@BP QE>Q IL>A LK JL?FIB LO ABPHQLM "2
FJ>DBP >KA SFABL FJIBAF>QBIV PQ>KA LRQ >P MOFJ>0V @LKQOF?RQLOP QL QEBFO TBFDI

3EB FIM>@Q ALJBRE@BPP>OFIV @LOOBI>QB TFQE QEB KRJ?BO LQEBERBFQR@RQ O
A>Q> FP >PPL@F>QBA TFQE QELPB FKAFSFAR:BSOBNREFRQBE® @>PB LC SFABL OBPLRO@BF
TFQE LKIV QTL OBNRBPQP J>AB >Q QEB JBAF>RAYER OB QE>K ! LC >PPL@F>QBA IL>A
RIQFJBAF>BVMBOFBK@BP >IPL @LJB TFQE QEB RPB LC P GQF FIQDEI) FERFBEED
CRK@QFLK>IFQV >KA A>Q> QL K>JB > CBT RPB @>PBP (K ?LQE JL?FIB >KA ABPHQLM M>DBF
OA EBSFBPQ OBPLRO@B

6FQE LRO ",2 BJMBOFBK@BP-RERTFQE QEBPB OBPLRO@BP TB JRPQ @LKPFABO QEB FIM:
E>P LK TB?PFQB SFPFQLOP LK QEB COLKQEWBOFBREBFC-BQ LO PILT AARGBEK>IIV
@LIM>OFKD JL?FIB >KA ABPHQLM OBPLRO@B RP>DB QEB >JLRKQ LC OBNRBPQP >KA TBFL
AFCCBOBK@B 3EFP JB>KP QE>Q QEB P>JB >JLRKQ >KA TBFDEQ LC OBPLRO@BP >OB MLTB
JL?FIB >KA ABPHQLM ", 2/BIBOFBK @8PF5QFLK FK @LKKB@QFLK PMBBA >BR@ BNV
>AAP-KLQEBO/BO LC @LIMARV+>QBO FK QEFP @EEMRBB A>Q> COLJ "047 QL >PPBPP RPBO
BUMBOFBK@B FK QEB ",2 PM>@B

Third-party resources

+BQJP EFDEIFDEQ > M>OQF@RI>0 PR?PBQ LC OBPLRO@BP QL >PPBPP QEBFO FIM>@Q FK (
3EFOA M>@PPLRO@BP >0B QELPB COLJ LOFDFKP KLQ ?BILKDFKD QL {PEELABRQFK>QFLK P
K>JB LO PBBSP 3EB@>K ?B FJ>DBP SFABLP P@OFMQP LO LQEBO OBPLRO@B QVMBP 2LJI
OBPLRO@BP >0B M>@H>DBA FK @LJ?FK>QFLK PR@E >P "iframe TBAABKIMIX .RO

A>Q> @B>IP QE>Q QEB JBAF>K >JLRKQ LC OA M>0QV OBPLRO@BP CLO ?LQE ABPHQLM >KA
@ILPB

3EB JBAF>K >JLRKQ LC OA M>OQV OBNRBPQP LK JL?FIB "2 M>DBP FP  >KATBFDE  *
TEFIB QEB JBAF>K CLO QEBPB OBNRBPQP LK ABPHQLM "2 M>DBP FP >KATBFDE ~ *! -L(
QE>Q QEE®IRABP / OBPLRO@BP @LKPFABOBA M>0Q LC "ELPQFKD_
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6 B HKLT QEB JBAF>K S>IRB FKAF@>QBP >Q IB>PQ E>IC LC ",2 TB? M>DBP >OB PEFMMFKD TFQE .
M>0QV OBPLRO@BP QE>K TE>Q TB OBMLOQ EBOB Q QEB QE MBO@BKQMBE® RRII@tDBP @>K AB
OBPLRO@BP >Q JeQBIV  *! > @LKPFABIB FK@OB>PB

&FBK QE>Q QEFOA M>0QV OBPLRO@BP LOFDFK>QB COLJ OBJIBIIPAQESKBRPERREIFEK
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PFQB E>P IFQQIB @EXQQERNR>IFQV >KA FIM>@Q QEBPB GBPKRQ@BBEEL0J>K@B 3EFP
RKMOBAF@Q>?FIFQV @LRIA IB>A QL dR@QR>QFLKP FK PMBBAMBOFBKE® J DRB®RABO B
PLLK BMILOB

Image stats
1?7=KH ?1IJH?8KJ?ED E< ?C7=; M;?=>J & ED (.F7=;l
1?=KH />; C;:?7D DKC8;H E< ?C7=; A?BE8OJ;| BE7:;: F;H ;;IAJEF (. F7=;

1B@>Il COLJ %FDROBP  >KA  B>@AFHIBP >OB > ?FD @LKQOF?RQLO QL QEB QLQ>I TBFDE
"2 M>DBP %FDROBP >KA  >?LSB PELT QE>Q QEB JBAF>K ABPHQLM ",2 M>DB E>P
FJ>DBP >SKAME>ALC  *! TEFIB QEB JBAF>K JL?FIB "2 M>DB E>P  FJ>DBP SKWIMsA

LC * D>FKTBE> SB BOV @ILPB J>ODFKP CLO QEB TBFDEQ LC QEBPB OBPLRO@BP CL(
ABPHQLM >KA JL?RIBIBOFBK@BF 9BB 6BFDE@E>MQBO >AAFQFLK>IIV PELTP QE>Q FJ>DB
OBPLRO@BP TEIEBA QEB JBAF>K TBFDEQ LC M>DBP TFQE QEB P>JB >JLRKQ LC FJ>DBP LK
>P>TELIB TEF@EFP *I>KA * CLO ABPHQLM >KA JL?FIB OBBIWBERBOAF@Q "2

M>DBP PEFMESESI>DBP

6EF@E >0B QEB @LJJLK CLOJ>QP CLRKA LK JL?FIB >KA ABPHQLMOIZNMRDBR @6 )/&
FJ>DBP LKSBGDB >0B QEB JLPQ MLMRI>O FJ>DB CLOJ>Q /-& >KA &(% CLODEBIB CLIILT
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CLOJ>QPB25. (*. >KA 6B?/ QOFI PFDKFc@>KQIV @LIMOFRIKBOBIMOILFQEEB L
>KA

1?7=KH :EFJ?ED E< ?C7=; <EHC7JI ED (. F7=;l

/ BOE>MP QEFP PBDJBKQIQRRIMWEFPEHOIEES@LJIILK RPB @>PBP CLO QEBPB FJ>DB QVMBP
25&P CLO ILDLP >KA F@LKP >0B @LJILK >P >OB )/$&P R?BRNRFOPRFII6> OBMORST

LMQFJFWBA CLOJ>@UEQEKD ?0LTPBO >ALMQBKII ?B FKQBOBPQFKD QL PBB ELT QEFP
FIM>@QP FQP RPB FK QEB ",2 PM>@8XKQ@E®MB

User experience on CMS-powered websites

2R@@BPP >P > TB? @LKQBKQ @OB>QLO FPUBOEBR®BB®:EAQLOP PR@E >P OBPLRO@B RP>D
>KA LQEBO PQ>QFPQF@P OBD>OAFKD ELT TB? M>DBP >0B @LIMLPBA >0B FIMLOQ>KQ FKAF@:>
NR>IFQV LC BRIPEQB FK QBOJP LC QER@BF@BPCLIILTBA TEFIB ?RFIAFKBE0B ETB

RIQFJ>QBIV FKQBOBPQBA FK PEBAAFKD PLJB IFDEQ LK ELT >QB/BREFBR EBKIROEBE B?

TEBK @LKPRJFKD >KA BKD>DFKD TFQE @LKQBK@ QERB8 MI>QCLOJP

3L >@ESBQEFP TB QROK LRO >K>IVPFP QLTRPBE REBE&BNBOCLOJ>K@B JBQOF@P
TEF@E >0B @>MQROBA FK QEB "047 A>Q>PBQ 3EBPB JBQOF @ QELTBEFKPLIB T>
ERJ>KP MBO@BPSIB

>JJFI 97D?KI; 9EC 1;719> M;8F
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Duration Perception

PB@LKAP (KPQ>KQ
PB@LKA  (JJBAF>QB
PB@LKAP /LFKQ LC >?>KALKJIBKQ

%FDROB  'LT ERJ>KP MBO@BHXELOQ ARBLKP LC QFJB

(C QEFKDP E>MMBK TFQEFK PB@LKAP  JFIIFPB@LKAP GLOOB EENRREERD SFOQR>IIV
FKPOQ>KQWA TEBK QEFKDPRJEKDBO QE>K > CBT PB@LKABIREEBAFFB DL LK TFQE LRO

IFBP TFQELRQ T>FQRKDKBBO FBOS EFDE 3EFBEY BIMLOQ>KQ CLO @LKQBKQ @OB>QLOP F
PRPQ>FK>?IB PR@@BPP FK QEB TB? ?B@>RPB FQ QBIIP RP ELT C>PQ LRO PFQBP JRPQ IL>
>@NRFOB BKD>DB >KA OBQ>FK LRO RPBO ?>PB

(K QEFP PB@QFLKEB IQbH >Q QEOBB FIMLOQ>KQ AFJBKPFLKP TEF@E @>K PEBA IFDEQ LK |
RKABOPQ>KAFKD LC ELT RPROFBSFBB@FKD *,2 MLTBOBA TB? M>DBP FK QEB TFIA

* %FOPQ "LKQBKOERD/ %"/
> %FOPQ (KMRQY #Bl#

°  +FDEQELRPB P@LOBP

First Contentful Paint

%FOPQ "LKQBKOBRNB>PROBP QEB QFJBBRCPRIH KFD>QFLK RKQFI @LKQBKQURRIGZE >P QB
>K FJ>DB FP cOPQ ABRMIPR@ @BPPCRIGMEDFBK@B LO LKB QE>Q @>K ?B NR>IFCBA >P AC>
BKQ>FIP ELT NRF@HIV BIBIJBKQP FK QEB #., >OB IL>ABA QL >PPROB QEB RPBO QE>Q QEB TE
IL>AFKD PR@@BPRQRIRDE > DLLA %"/ P@LOB FP KLOKIEB-QE>Q QEB @LOOBPMLKAFKD PF
LCCBOP > DLLA 47 > ?>A %"/ >IJLPQ @BOQ>FK\-K(FFBIFERLMMLPFQB
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1?7=KH L;H7=; :?1JH?8KJ?ED E< NF;H?;D9;l 7BH (.1
CMS Fast Moderate Slow
(< 1000ms) (>=3000ms)
6 LOA/OBPP
#ORM>|
)LLII>
6FU
2NR>OBPM>@B

%FDROB  SBODB AFPQOF?RQFLK WOMBOBBK@BP CLO QEB QLM ",2P

%"/ FK QEB ",2 I>)KAP@>MB QOBKAP JLPQIV FK GEBIKABO3EB KBBA CLO ",2 MI>QCLOJP QL
NRBOV @LKQBKQ COLJ > A>Q>?>PB PBKA >KA PR?PBNRBKQIV OBKAEDLRAFBQREB ?OLTPBO
@LKQOF?RQFKD C>@QLOQREMEBRERINEDOFBK@B 3EB OBPLRO@B IL>AP TB AFP@RPPBA FK QE
MOSFLRP PB@QFLKP @LRIA>RLMIXK >AAFQFLK PLJB LC QEBPB FKPQ>K@BP >OB LK PE>OBA
ELPQFKD LO BFBKKIBKQP QEXNXKLQ ?B LMQFIJFWBA CLO MBOCLOJ>K@B TEF@E @LRIA >IPL FIV
QEBBVBOFBK@B FK QEB ?0LTPBO

6 LOA/OBPP PELTP KLQ>?IV }2@BGKA PILT % ABIBOFBK@BP LK JL?FIB >KA ABPHQLM 6FU PFQP
PQOLKDIV FK JIABE%"/ BMBOFBK@BP LK FQP @ILPBA MI>QCLOJ 38/. >K BKQBOMOFPB LMBK
PLRO@B "2 MI>QCLOJ E>P @LKPFPQBUQBOEBR@BP LK ?LQE JL?FIB >KA ABPHQLM 38/.
>ABOQFPBP ?RFIQ FK MBOCLOJ>K@B >KA P@>I>?FIFQV EBBORQBFRESII=RQ CLO

276 2019 Web Almanac by HTTP Archive


https://almanac.httparchive.org/static/images/2019/cms/fig16.png
https://almanac.httparchive.org/static/images/2019/cms/fig16.png

Part Il Chapter 14 : CMS

TB?PFQB SFPFQLOP LK QEB COLKQBKA

First Input Delay

%FOPQ (KMRY#Bb&# JB>PROBP QEB QFJB COLJ TEBK > RPBO@P® FRQEYPFQB F B

TEBK QEB@IF@H > IFKH Q>M LK > ?2RQQLK LO RPB32@RFRIINETBOBA @LKQOLI QL QEB Q
TEBK QEB ?0LTPBO FP >@QR>IIV >?IB QL OBPMLKA@QRUE>Q'E%0B0 %(# COLJ > RPBO]P
MBOPMB@UTESIA 7B FJJBAF>QB CBBA?>@H COLJ QEBFO >@ QFQEBOQEPRGEQ>IIBA
BUMBOFBK@B 3ERP ABI>FK MLFKQ @LRIA @LOOBI>QB TFQE FKQBOCBOBK@B COLJ LQEBC
PFQB IL>AFKD TEBK QEB RPBO QORBR QEGRQIEB PFQB

%(# FK QEB ",2 PM>@B DBRBQOBKAP LK GHRB@-BK@BP CLO ?LQE ABPHQLM >KA JL?FIB LK
>SBGDB 'LTBSBOTE>Q]P KLQ>?IB FP QEB PFDKFc@>KQ AFCCBOBK@B ?BQTBBK JL?FIB >KA £
BUMBOFBK@BP

1?7=KH L;H7=; :?1JH?8KJ?ED E<N$;H?;D9;l 7TBH (.|

>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 KF:7J;| VHIJ ?DFKJ ;;B70
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Fast Slow
CMS Moderate
(< 100ms) (>=300ms)
6 LOA/OBPP
#ORM>
JLLII>
2NR>0BPM>@B

6FU
%FDROB SBGDB AFPQOF?RQFLK UMEZQFBK@BP CLO QEB QLM ",2P

6EFIB QEFP AFCCBOBK@B FP MOBPBKQ FK %"/ A>Q> %(# PBBP ?FDDBO D3 BPMIBBOCLOJ>K@B
QEB AFCCBOBK@B ?BQTBBK JL?FIB >KA ABPHQUMBDIRX@BB CLO )LLJI> FP >OLRKA

CLO %(#BIBOFBK@BP QEB AFCCBOBK@B FP PFDKFc@>K@F@B +RAIBARKB@QFLK NR>IFQV
@LRIA Mi> OLIB FK QEB MBOCLOJ>K@B D>MP QE>Q TB PBB EBOB P TEAERPRFHEEEBA MOB

FP > PJ>Il J>ODFK LC AFCCBOBK@B ?BQTBBK QEB OBPLRO@BP PEFMMBA BORBRERQLM >KA JL?F
LC > TB?PFQB .MQFJFWFKD CLO QEB J:BNBBK@BOFBK@B ?B@LJBP JLOB >MM>0BKQ TFQE
QEBPB OBPRIQP

Lighthouse scores

+FDEQELRHB>K LMBK PLRO@B >RQLJ>QBA QLLI ABPFDKSB\QLEERIN PBEEPP >KASEIMOL

QEB NR>IFQV LC QEBFO TB?PFEYBPPMERAD LC QEB QLLI FP QEABFFOREQLLC >RAFQP QL

>PPBPP QEB PQ>QRP LC > TB?PFQESHR, @EXB)P L()+88/(/1/9> 574-7+88/+ <+( '558

>KA JLOB E® QEB MROMLPBP LC QEFAEEBIBROBOBPQBA FK QTL PMB@Fc@ >RAFQP @>QBDLC
/6 >KA>@@BPPF?FIFQV

PWA

3EB QBOJ4-7+88/;+ %+( 55 /6  OBCBOP QL TB? ?>PBA BMBOEBK@BP QE>Q >OB
@LKPFABOBA >P EHHRERIBC>PQ>KABKD>DFKD+FDEQELRPESMIGRP > PBQ LC >RAFQP TEF@E
OBQROKP > B@LOB ?BQTBBK TLOPQ >KA ?BPQ 3EBPB >RAFQP >OBI!SPBEAEK QEB

/6 "EB@HIFPQTEF@E IFPQP OBNRFOBJBKQP +FDEQELRPB E>P >RQLJ>QBA >RAFQP CLO LC
OBNRFOBJBKQP 3EB OBJ>FKFKD @>K LKIV 7B QBPQE@EARIEB >RQLI>QBA /6

>RAFQP >0OB TBFDEQBA BUBS@E LKB @LKQOF?RQER>QIBYL MLFKQRRQ X6

>JJFI ;L ;BEF;HI =EE=B; 9EC M;EFHI?L; M;8 7FFI H;B?78B;
>JJFI 5L ;BEF;HI =EE=B; 9EC M;EEHI?L; M;8 7FFI <71

>JJF| 5L ;BEF;HI =EE=B; 9EC M;&FHI?L; M;8 7FF| ;D=7=?D=

>JJFI 5L ;BEF;HI =EE=B; 9EC M;EEHI?L; M;8 7FF| 9>,9AB?IJ 871;B?D;
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P@LOB

1?7=KH

1?7=KH

?1IJH?8KI?ED E< '"?=>J>EKQ#2=EHO I9EKEH (. F7=;l

(;:?7D "?=>J>EKI; +2 97J;=EHO I9EHR;H (.
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Accessibility

K >@@BPPF?IB TB?PFQB FP > PFQB ABFSDIKBBARA @B>Q MBLMIB TFQE AFP>?FIFQFBP @>K RPB
QEBJ +FDEQELRPBRAEP > PBQ LC >@@BPPF?FIFQV >RAFQP >KA FQ GBORBKE >TBEDEQBA >
QEBJ PBB@LOFKD #BQEIP > CRII IFPQ LC ELT B>@E >RAFQ FP TBFDEQBA

$>@E >@@BPPF?FIFQV >RAFQ FP M>PPRBOQEFD 2ROEEERPB >RAFQP > W»DB@LBPK
MLFKQP CLO M>OQF>IIV M>PPFKD >K >@ @ REFB2 BB \VRERAED BIBIBKGR E>
P@OBBKOB>ABO COFBKAIV K>JBP ?RQQ UEBQPWEE DBQP > IGHDAERH <H?;D:BO
D7C:I >RAFQ

1?7=KH ?1JH?8KJI?ED E< '"?=>J>EKI; 799;1178?B?JO 97.J:<EHQ. IDEH|

>JJFI :E9I =EE=B; 9EC IR#>;;J1: NP> 0O;9G% K9:< (?*P(C$N)9 CCN ED@ E;:?2J=7:
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1?=KH (;:?7D "?=>J>EKI; 799;11?8?B?JO 97J;,=EHC|BEH

P FQ PQ>KAP KIKIV  LC JL?FIB",2 ELJB M>DBP DBQ > MBOCB@Q P@LOBLC  .C QEB QLN
" 2P 6FU Q>HBP QEB IB>W E:SFKD QEB EFDEBPQ JBAF>K >@@BPPF?FIFQV P@LOB LK FQP JL*
.S BOIl QEBPB cDROBP >OB AFPJ>LREBKKPFABO ELTJSB?PFQBP ELT JR@E LC QEB TB?
QE>Q FP MLTBOBRP >0OB FK>@@BPPF?IB QL > PFDKFc@>KQ PBDJBKQ LC LRO MLMRI>QFL¥
>P AFDFQMVIBOFBK@BP FIM>@¥ PPNIB@QP LC BROQESP PELRIA ?B > J>KA>QB QL
BK@LRDB RP @K?B: 799;11?8B; M;BE;H?;D9;| EH J>; IJ7TH3KA QL @LKQFKRB QEB TLOH LC
J>HFKD QEB TB? >K FK @IRMF®B

CMS innovation

6EFIB THSB Q>BK > PK>MPELQ LC QEB @ROOBKQ I>KAP@>MB LC QEB ",2 B@LPVPQBJ QEB P
BSLISFKD (K BCCLOQP QL MBANRRI>K®&E RPBOBBOFBK@B PELOQ@L]ORIFBEEKD
BUMBOFJBKQ>JBT.OHP ?BFKD FKEEBYOTFQE QEB *,2 BRQODR@QROB FK ?LQE @LRMIBA >KA
AB@LRMIBA EB>AIBPP FKPQ>K@BBP+ARAIBILOHP PR@E >P 1B>@Q GP F(BPABIFS>QFS
&>QPYGP >KA 4B GP >KRBEGP ABOFB>RBS GP >OB J>HFKD PIFDEQ J>OHP LC >ALMQFLK
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Nuxt.js, . Next.js, Gatsby,
CMS React Nuxt.js
React React React

6 LOA/OBPP
6FU
)LLII>
#ORM>|
#>Q>+FCB $KDFKB

AL?B $UMBOFBK@B ,>K>DBO
"LKQBKQCRI

2NR>OBPM>@B

" IFQOFU

38/, "2

6 BB2IV

YFIAL

JOBPQ>2ELM

2#+ 30FAFLK

"0>CQ "2

%FDROB ALMQFLK KRJ?BO LC JL?FIB TB?PFQBP LC 1B>@Q >KA @IBVIEHPKMBD
"o

6 B >IPL PBB ELPQFKSFMBOP >KA >DBK@FBP LCCBOFKD #FDFQ>I $UMBORBK@B /I>QCLOJP #
ELIFPQF@ PLIRQFLKP RPFKD " 2P >KA LOEBA BRE@EDQILDFBP >P & QLOBKQBOMOFPB
@RPQLJIBO CL@RPEIBREBP 3EBPBFIQMILKP PELT >K BCCLOQ QL @OBAQBREK H

PLIRQFLKP QE>® EHMLPPF?IB PFIMIB >KAX BBE¥RIQ CLO QEB RPBOP >KA QEBFO BKA RPBOP C
DBQ QEB ?BPQ 47 TEBK @OB>QFKD >KA @LKPRJFKD QEB @LKQBKQ LC QEBPB MI>QCLOJP 3EB >
MBOCLOJ>K@BBC>RIQ CB>QROB OF @EKBBRBKQAR PQFKEDEKIBKQP

Conclusions

3EB",2 PM>@B FP LCNIERKQ FIMLOQ>K@B 3EB I>ODB MLOQFLK LC QEB TB? QEBPB >MMIF@>QF!|
MLTBO >KA QEB @OFQF@>1 J>PP LC RPBOP ?LQE @OB>QFKD >KA BK@LRKQBOFKD FQP M>DBP |
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ABSF@BP >KA @LKKB@QFLKP PELRIA KLQ ?B BPRSBENBAE>MQBO >KA QEB LQEBOP CLF
EBOB FK QEB% 1J>K>@ FKPMFOB JLOB OBPB>0@E>BALRKEL EBINBISEB PM>@B ?BQQBO
#BBM FBPQFD>QFLKP TLRSFMBRP ?BQQBOU@LKRRQ QEB PQOBKDQEP TB>HKBPPBP >KA
LMMLOQRKFQFBP QEBPB MI>SFABQEBIOB? >P > TELIB "LKQBKQ J>K>DBJBKQ PVPQBJIP @>
J>HB >K FIM>@Q LK MOBPBOSFKD QEB FKQBDOFQV BRFEBUNEKKBQEB] CLOT>0A
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1BKBB )LEKPLK FP > TB? >KA MOLAR@Q @LKRRIQISEPE BKQERPF>PQ >KA
COBNRBKQ®A">JM LOD>KFWBO HIRKSBBZERP @ROOBKQIV TLOHFKD TFQE QEB
"LKQBKQ ,>K>DBJBKQ 2VPQBSZEMBO 1BI>QFLKP QB>J >Q &LLDIB >P > /OLAR@Q
2RMMLOQ 2MB@F>IFPQ

1?BOQL ,BAFK>
X FI?2,BAFK> () >JBAFK>

1?BOQL ,BAFK> FP >SELMBO AS@>QB FK QBB BLKQBKQ $@LPVPUBIP:R)

&LLDIB CL@RPFKD LK >AS>K@FKD QEF-MOLENBOIFQV @LKQBKQ LK QEB TB? SI
MOLDOBBPEB@EKLILDFBP PR@E >P JM >KA QEB RPB LE?JL(RBO}OQIP

TLOH @ROOBKQIV E>P > PQOLKD CL@RP LK "LKQBKQ ,>K>DBJIBKQ 2VPQBJP >P E
>0B> LC "LKQBKQ $@LPVPQBJ @>1IBSBIPMBO 1BI>QFLKP
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Part IV Chapter 15
Compression

Written by Paul Cahano

-L?;M;: 80 7L7?:! BEN7D: 4E7L 2?1l
D7BOP;: 8@7KB 7BIDE

:?J;: 80 7THHOEBEBB7H

Introduction

'33/ @LIMOBPPFLK FP > QB@EKFNRB QEER SUER@LAB FKCLOJ>QFLK RPFKD CBTBO ?FQP
QEB LOFDFK>| OBMOBPBKQ>QFLK 6EBK RRBAKOLTBARIEKQBKQ FQ BK>?IBBOBTRBOS
OBAR@B QEB >JLRKQ LC/ARIFQOBA QL @IFBKQP 3EFP FK@OB>PBP QEB BCc@FBK@V LC (
>S>FI>?IB ?>KATFAQE OBAR@BRBFDERA FIMGEPTB? MBOCLOJ>K@B

"LIMOBPPFLK >IDLOFQEJP >0OB LCQBK @>QBDLOFWBA >P ILPPV LO ILPPIBPP

6EBK > ILPPV @LIMOBPPFLK >IDLOFQEJ FP RPBA QEB SBOREHEBP-KARIEES
LOFDFK>I cIB @>KKLQ ?B OBPQLOBA SF> AB@LIJMOBPPFLK 3EFP FP @LJJLKIV RP
@LIMOBPP JBAF> OBPLRO@BP PR@E >P FJ>DB >KA SFABL @LKQBKQ TEBOB ILPI
A>Q> TFIl KLQ J>QBOF>IIV >CCB@Q QEB OBPLRO@B

+LPPIBPP @LIJMOBPPFLK FP > @LJSHBRBNBIBOL@BPP >KA FP @LJJILKIV RPBA QL
@LIMOBPRIQE>PBA OBPLRO@BP 'BR@E)>B>2@OFR) BQ@
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(K QEFP @E>NIBBOB DLFKD QUIBOB ELTQ® ?>PBA @LKQBKQ FP @LIMOBPPBA LK QEB TB?
K>IVPFP LC KLKUQB?>PBA @LKQBKQ CLOJP M>BRF:GEEERQBO

How HTTP compression works

6EBK > @IFBKQ BRK '33/ OBNRBPQ FQ LCQBK FK( Accept-Encoding  EB>ABO QL

>ABOQFPB QEB @LIMOBPPFLK >IDLOFQEJP FQ FP @>M>?IB LBARDKAFREK FEBRBQIOLJ
LKB LC QEB B&8)FPBA BK@LAFKDP FQ PRMMBOORLMMFERFBA OBPMLKPB 3EB @LIMOBPPBA
OBPMLKPB TLRIA FK@ Content-Encoding  EB>ABO PL QE>Q QEB @TFEM)EPTEF@E
@LIMOBPPFLK T>P RPBA AAFQF Content-Type  EB>ABO FP LCQBK RPBA QL FKAF@>QB QEB
(,$QVMB LC QEB OBPLRO@B ?BBKD PBOS

(K QEBWB-IMIB ?BILTQEB @IFBKGGAEPBA PRMMLOQ CLO &WFM !OLQIF >KA #Bd>QB @LJMOBPPF
3EB PBB® AB@FABA QL OBQROK > &WFM @LIJMOBPPBA OBP! text/html  @Qk:RBIRBBKE)

> GET /HTTP/1.1
> Host: httparchive.org

> Accept-Encoding: gzip, deflate, br

<HTTP/1.1 200
< Content-type: text/html; charset=utf-8

< Content-encoding: gzip

3EB '33/ O@EF8 @LKQ>FKP JB>PROBJBKQP CLO JFIIFLK TB? PFQBP >KA B>@E PFQB IL>ABA >(
IB>PQ @LIMOBPPBAQ@BPLRO@B LK QEBFO ELJB M>DB AZBRIREESERP TBOB @LIMOBPPBA
LK QEB MOFJ>0V ALJ>FK LK LC TB? PFQBP

Compression algorithms

(- J>FKQ>FKP 3FPQ LC S>IFA '33/ @LKQBKQ BK@QREFRIFP>K ?B RPBA TF Accept-
Encoding >KA Content-Encoding EB>ABOP 3EBPB FKigzip 3 deflate br OLQIF >P
TBII >P > CBT LQEBOP !OFBC ABP@OFMQFLKP LC QEBPBBHDIBIEREJP >OB DFS

>JJFI ;L ;BEF;CEP?BB7 EH=E@ 2//+  7I?9I6E<6#//+ ($( 6JOF;!
>JJFI MMM?7D7 EH= 711?=DC;DJI >JJF €71HI >JJF F7FC;J;HI NCB 9EDJ;DJ 9E:?D=
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* &WFMRPBP QES >KARCCJI>K @LAFK@LIMOBPPFLK QB@EKFNRBP >KA FP LIAB
QE>K QEB TB? FQRBIEP LOFDFK>EBIARABA CLO QEB 4gzip MOLDOFK
K FIMIBIJBKQ>QFLK CLO TB? ABBS E>RIBPQBA PFK@B '33/KA JLPQ
TB? ?0LTPBOP >KA @IFBKQP PRMMLOQ FQ

* #Bd>QB RPBP QEB P>JB >IDLOFQEJ >P &WFM GRPQ TFQE > AFCCERIERE) @LKQ>F
T>P KLQ TFABIV >ALMQBA CLO QEB TB? ?ERIRPEREZEIFQV FRFREPLIB
PBQOEOP >KA ?0LTPBOP

* IOLQIFFP > KBTBO @LIJMOBPPFLK >IDLOFQEBIEKQBEYELLDIB (Q RPBP QEB
@LJI?FK>QFLK LC > JLABOK S>OF>KQ LC QEB +9 >IDLOFQEJ 'RCCJ>K @LAFKD >K
PB@LKA LOABO ®QKIRBBIFKD "LIMOBPPFLK SF> IOLQIF FP JLOB @LIMRQ>QFLK>|
BUMBKFE®LIM>OBA QL &WFM ?RQ QEB >IDLOFQEJ FP >?IB QL OBAR@B cIBP ?
JLOB QE>K &WFM @LIMOBPPFLK 'OLQIF T>P cOPQ RPBA CLO @LIJMOBPPFKD TB?

>KA FP PRMMLOQB/AR JLABOK TB? ?0LTPBOP

MMOUFJ>QBIV  LC '33/ OBPMLKPBP >OB BBIBS TFQEQB>PBA @LIMOBPPFLK 3EFP J>
PBBJ IFBI> PROMOFPFKD PQ>QEBYFEK IRQGAHDE>Q FQ FP ?2>PBA LK >II '33/ OBNRBPQP FK QEE
A>Q>PBQ 2LJB @LKQBKQ PR@E >P FJ>DBP TFII KLQ ?BKBcQ COLJ QEBPB @LIMOBPPFLK >
Q>?IB ?BILT PRJJ>OFWBP QEB MBO@BKQ>DB LC BBNRGEES ®EWBLKQBKQ BK@LAFKD

>JJFI JEEBI ?;8#= >JCB H<9
>JJFI ;DM?A?F;:?7 EH= M?A?'5 67D:6'5 'S5
>JJFI ;D M?A?F;:?7 EH= M?A? #K<<C7D69E:?D=
JEKl=>JCB H<9
>JJFI ;D M?A?F;:?7 EH= M?A? #//[+69HCEB +HE8B;CI6FH;DJ?D=6J>;6KI;6E<6#//+69EQPED
>JJF| JEEBI ?;E&=>JCB H<9
>JJFI =?J>K8 9EC =EE=EE8BP?
>JJFI 9HD H FH@;9J EH= M;8 FE9ASHEIB? L?=D;JJ;E8B? Fi<
>JJFI 97D?KI; 9EC <;7J 8BIB?
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Percent of Requests Requests

Content Encoding Desktop Mobile Desktop Mobile
)E/;NJ ECFHI?ED
gzip
br
deflate
*J>H $D7B?:
identity
X-gzip
compress
X-compress
%FDROB ALMQFLK LC @LJMOBPPFLK >IDLOFQEJP

.C QEB OBPLRO@BP QE>(B+08 RBAIBPPBA QEB J>GLOFQV >0OB RPFKD BFQEBO &WFM LO 0L
3EB LQEBO @LIJMOBPPFLK >IDLOFQEJP >0B FKCOBNRBKQIV RPBA

1?=KH :EFJ?ED E< 9ECIFMED 7B=EH?J>CI ED :;IAJEF F7=;l
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AAFQFLK>IYEBOB >0B H OBNRBPQP QE>Q CBQR Content-Encoding  PR@E >P
AKLKB M3% _ A?>PB _~QBQBQ@ 3EBPB OBPLRO@BR/REEBEIRK@LIMOBPPBA

6 B @3R ABQBOJFKB QEB @LIMOBBIPFCRIB ¥K.C QEB AF>DKLPQF@P @LIEBGBA ?
O@EBS?RQ QEB ?BRP@KQE@B CLO @LIMOBPPFKD @LKQBKQ FP

Q > JFKFJRJ BK>?IB &WFM @LIMOBEBFLELB QB ?>PBA >PPBQP 3EFABPL

> C>FG-ABLCC ?BQTBBK @LIMRQ>QFLK>l @LPQ >KA GLRICERFFR QBB
ABC>RIQ CLOVS®? PBE®PQELRDEDFKU PQFII ABC>RIQP QL QEB LCQBK QLL ILT
IBSBI

(C VR @>K PRMMLOQ !0OLQIF >KA MOB@LIMOBPP OBPLRO@BP QEBKSBLIMOBPP
3EFP FP JLOB @LIMRQ>QFLUMBKEFQE>K &WFM PL MOB@LIMOBPPFLK FP >K
>7PLIRQB JRPQ QIFA ABWP

(C \R @>K PRMMLOQ IOLQIF >KA >0OB RK>?IB QL MOB@LJMOBPP QEBK @LJMOBP
IBSBI 3EFP BBl TFIl OBPRIQ FK PJ>NBO-MB @LIM>0BA QL &WFM TFQE > PFJFI>O
@LIMRQ>QFLKBOEB>A

What types of content are we compressing?

LPQ QBQ ?>PBA OBPLRO@BP PR@E"IR '$KA ):5>2@O0FMQ @>K ?BKBcQ COLJ &WFM LO 0L
@LIMOBPPFLK 'LSEOFQ]P LCQBK KLQ KB@BPP>0V QL RPB QEBPB @LIMOBPPFLK QB@EKFN
OBPLRO@BP PR@E >P FJ>DBP SFABL >KA PLJB TB? CLKQP ?B@>RPB QEBFO cIB CLOJ>QP
@LIMOBPPBA

(K QEB BIQE ?BILTQEB QLM @LKQBKQ QVMBP BB AFOERLPFWBP OBMOBPBKQFKD QEB
OBI>Q@F&RJ?BO LC OBNRBPQP 3EB @LILO LCBM@BPBKQP ELV ISKQEBPB OBPLRO@BP
TBOB PBBS @LIMOBPPBA ,LPQ LC QEB JBAF> @LKQBKQKDBEFEBE EGMEAQBA PFK@B
&WFM >KA IOLQIF TLRIB EQIB QL KL ?BKBcQ CLO QEBJ ,LPQLCAEERBRQ FP PE>ABA ?IRB
QL FKAF@>QB QE@BEBFKD @LIMOBPPBABOEB IFDEQ ?IRB PE>AFKD CLO PLIB @LKQBK
QVMBP FKAF@>QB QESB ®ES @LIMOBPPBA >P @LKPFPQBKQIV >P QEB LQEBOP

>JJFI F7KBO7HRE 9EC ?DN F>F 8H EJB? 9ECKPED >EM CK9> M?BB:R9;HO EKH 9EDJ;DJ
>JJF D=?DN EH= ;D :E9I >JJF D=N6>JJF6=P?F6CE:KB; >JCB =PB-69ECF6B;L
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1?7=KH /EF 9ECFHII;: 9EDJ;DJ JOF;l

%FIQBOFKD LRQ QEB BFDEQ JLPQ MLMRI>0 @LKQBKQ QVMBP >IILTP RP QL PBB QEB @LJMOBPP
QEB OBPQ LC QEBPB @LKQBKQ QVMBP JLOB @IB>0IV

1?7=KH ECFRiII;: 9EDJ;DJ JOF;| NBK:?D=JEF

3EB application/json >KA image/svg+xml  @LKQBKQ QVMBP >0B @LIJMOBPPBA IBPP QE>K
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LC QEB QFJB

,LPQ LC QEB @RPQLJ TB? CLKQP BAFPBEIRQ @LIMOBPPFLK REKEBE-@EB-AV FK >
@LIMOBPPBA CLOJ>Q B font/ttf  FP @LIMOBPPF?IB ?RQ LKIV  LC 33% CLKQ OBNRBPQ
>OB ?BFKD FBOEFQE @LIMOBPPFLK PL QEBOB FP PQFII GBUBKQEBMBOL

3EB DEMEP ?BILT FIIRFQEDQEB ?OH>HK LC @LIMOBPPFLK QB@EKFNRBP RPBA CLO B>@E @L
QVMBLEHFKD >Q QEB QLM QEOBB @LKQBKQ QVMBP TB @>K PBB QE>Q >@OLPP ?LQE ABPF
QEBOB >0B J>GLO D>MP FK @LJMOBPPFKD PLJB LC QEB JLPQ COBNRBKQIV OBNRBPQBA @
LC text/html >P TBII>P LC application/javascript >KA text/css OBPLRO@BP >0OB

KLQ ?BFKD @LIJMOBPPBA 3EFP MOBPBKQP > PFDKFc@>KQ MBOCLOJ>K@B LMMLOQRKFQV

1?7=KH ECFHII?ED 80 9EDJ;DJ JOF; <EH :;IAJEF
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1?=KH ECFRII?ED 80 9EDJ;DJ JOF; <EH CES87?B;

3EB @LKQBKQ QVMBP TFQE QEB ILTBPQ @IQBRBREN application/json text/

xml >KA text/plain 3EBPB OBPLRO@BP >0B @LJJLKIV RPBA CLO 7'1 OBNSERBORQL MOL

QE>Q TB? >MMIF@>QFLKP @>K RPB QLUBIBBFBE @B@ELBMOBPPFKD QERY FRMIGH
RPBOBBOFBK@®OLOMEF@P PR(image/svg+xml  >KAimage/x-icon  >OB KLQ LCQBK
QELRDEQ LC +R)IBPBA ?RQ/GEIB >KA PFOBP QE>Q RPB QEBJ TLRIA ?BKBcQ COLJ @LIMOBPPFLI
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1?=KH ECFRII?ED 80 9EDJ;DJ JOF; 71 9;BH<EH :;IAJEF

1?7=KH ECFHII?ED 80 9EDJ;DJ JOF; 71 9;BH<EH CE87B,;

@OLPP >l @LKQBKQ QVMBP &WFM FP QEB JLPQ MLMRI>0O @LJMOBPPFLK >IDLOFQEJ 3EB

@LIMOBPPFLK FP RPBA IBPP COBRNRER)®LKQBKQ QVMBP TEBOB FQ >MMB>O0P JLPQ >0OB
text/css >KA application/x-javascript 3EFP FPBRH

application/javascript
ARB QL "#-P QE>Q >RQLJ>QF@>11V >MMIV !OLQIF @LIMSBEBFRLEXQ UXFPBP QEOLRDE QEBJ
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First-party vs third-party compression

(K QEBEFOAYOQF@HE>MQBBIB>0OKBA >?LRQ QEFOA M>0QFBP >KA QEBFO FIM>@Q LK MBOCLOJ>
6EBK TB @LIM>0B @LIMOBPPFLK QB@EKFNRBP ?BQTBBK cOPQ >KA QEFOA M>OQFBP TB @>K |
QEFOA M>0QV @LKQBKQ QBKAP QL ?B @LIMOBPPBA JLOB QE>K cOPQ M>0QV @LKQBKQ

AAFQFLK>IIYEB MBO@BKQ>DB LC !0LQIF @LIMOBPPFLK FP EFDEBO CLO QEFOA M>0QV @LKQB
IFBIV ARB QL QEB KRJ?BO LC OBPLRBAGBPLRBEIES |>0DBO QEFOA M>OQFBP QE>Q QVMF@>IIV PR
IOLQIF PR@E >P &LLDIB >KA %>@B?LLH

Desktop Mobile

Content Encoding First-Party Third-Party First-Party Third-Party
)E/;NJ ECFHI?ED

gzip

br

deflate

*J>H $D7B?:

%FDROB %FOPQ M>BQRFP QEFOA M>0QV @LIMOERPEKQVMB

Identifying compression opportunities

&LLDIBP+FDEQELRRELLI BK>?IBP RPBOP QL ORK > PBOFBP LC >RAFQP >D>FKBBQB? M>DBP 3EB
@LIMOBPPFLK >REB(R>QBP TEBQEBO > PFQB @>K ?BKBcQ COLUQAFREAK>| QB
@LIMOBPPFLK (Q ALBR/QBEBIMQFKD QL @LIMOBPP OBPLRIBEBHBBEBO >K

L?GB@Q]P PFWB @>K 7B UBAR@SXY? >KA  ? VQBP #BMBKAFKD LK QEB PRLOB V

PBB > @LIJMOBPPFLK OB@LJJBKA>QFLK FK QEB OBPRIQP TFQE > IFPQ LC PMB@Fc@ OBPLRO@E
@LIMOBPPBA

>JJFI :;L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI;
>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI; 7TNJQOECEH?ED

294 2019 Web Almanac by HTTP Archive


https://developers.google.com/web/tools/lighthouse
https://developers.google.com/web/tools/lighthouse/audits/text-compression
https://developers.google.com/web/tools/lighthouse/audits/text-compression

Part IV Chapter 15 : Compression

1?7=KH ?=>J>EKI; S9ECHIPED IK==;|J?EDI

IB@>RPB QB8 O@EFS ORKP +FDEQELRPB GRABI®E JL?FIB M>DB TB @>K >DDOBD>QB QF
P@LOBP >@OLPP >l PFQBP QL IB>OK ELT JR@E LMMLOQRKFQV QEBOB FP QL @LIMOBPP J
S BOIl  LC TB?PFQBP >0OB M>PPFKD QEFP >RAFQ >KA >IJLPQ LCSBB?®EQBR EBILT >

3EFP JB>KP QE>GBO  JFIIFLK TB?PFQBP @LRIA ?BKBcQ COLJ BK>?IFKD AARSHBA>| QB
@LIMOBPPFLK

1?7=KH ?=>J>EKI;;D78B; INJ O9ECHFEDJ 7K:?J I9EH

+FDEQELRPB >IPL FKAF@>QBRE/DBPK@LRIA EBRV BK>?IFKDUTB?>PBA @LIMOBPPFLK
.C QEB PFQBP QE>Q @LRIA ?BKBOQ GRUMYBPPFLK  LC QEBJ @>K OBAR@B QEBFO M>DB
TBFDEQ/RM QL !
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1?7=KH '"?=>J>EKI;;D78B; INJ S9ECHFWEDJ 7K:?J FEJ;DJ?7B 80J; I7L?D=I

Conclusion

'33/ @LIMOBPPFLK FP > TFABIV RPBA >KA EFDEIV S>IR>?IB CB>QROB CLO OBAR@FKD QEB PFWB
@LKQBKQ !LQE &WFM >KA IOLQIF @LIMOBPPFLK >0B QEB ALJFK>KQ >IDLOFQEJP RPBA >KA QE
LC @LIMOBPPBA @LKQBKQY/SRORBBKQ QVMB IBBI+FDEQELRPB @>K EBEBEK@L
LMMLOQRKFQFBP QL @LIMOBPP @LKQBKQ

6EFIB J>KV PFQBP >0B J>HFKD DLLA RPB LC '33/ @LIMOBPPFLK QEBOB FP PQFII OLLJ CLO
FIMOSBJIBKQ M>OQF@RI>OIV text/html CLOJ>Q QE>Q QEB TB? FP ?RFIQ RMLK 2FJFI>OIV
IBPPBO RKABOPQIU®@ QBDJ>QB font/ttf application/json text/xml text/

plain image/svg+xml >KA image/x-icon J>V QBIRJQO@LKcDRQFLK QE>Q\V>K
TB?PFQBP JFPP

Q > JFKFJRJ TB?PFQBP PELRIA RPB &WFM @LIMOBPRELRHABADBEPRRO@BP PFK@B FQ FP
TFABIV PRMMLOQBA B>PFIV FIMIBJBKQBA >KA E>P > |LTSBOE &3P PRAEIELKSFRBP

@>K ?B CLRKA TFQE IOLQIF @LIMOBPPFLK >IQELRDE $BIBREBERRREKE@ELPBK @>0BCRIIV
?>PBA LK TEBQEBO > OBPLRO@B @>K ?B MOB@LJMOBPPBA
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Author

[ >RI">IS>KL
X M>RI@>IS>KL €) M>RI@>IS>KLE EQQMRI>RI@>IS>KL @LJ

I >RI">IS>KL FP >B? /BOCLOJ>K@B O@EFQB@F >QJEBOB EB EBIMP
?RPFKBPPBP FSBQEB MBOCLOJ>K@B LC QEBFO TB?PPQEREB J>FKQ>FKBO
LC QEB '33/ O@EBSMOLGB@R@>K cKA EFJ QTBBQAKBRI@>IS>KRILDDFKD
>EQOMI>RI@>IS>KL @KA PE>OFKD '33/ O@EBBPB>0@E >Q
EQQMRFP@RPP EQQNBCIMEFS

>JIFI MMM7A/C7? 9EC
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Part IV Chapter 16

Caching

Written by Paul Cahano
-L?;M;: 80 7L7?:! EN7D: H?7D &7/8B
D7BOP;: 8®@7KB 7BIDE/D: 7L?:! EN
:?J;: 80 7THHOEBEBB7H

Introduction

">@EFKD FP > QB@EKFNRB QE>Q BK>?IBP QEBITBRPBILTKMSOEBA @LKQBKSFEBMOL
PFDKFC@MBQCLOJ>KIBRBCQW SLFAFKD @LPQIV KBQTLOH OBNRBPQP >KA FQ >IPL EBIMP P
>MMIF@>QNLBEAR@FKD SEB@QL > TB?FRQB-DFKCEIR @ QROB]|BERQBA RFKD

AQEB C>PQBPQ OBNRBPQ FP QER BKBMESEDL J>B_ >KA @>@EFKD FP LKBRCTOES H

QL SLFA ESFKD QL JBHDBNRBPQP

3EBOB >0OB QEOBB DRFAFKD MOFK@FMIBP QL @>@EFKD TB? @LKQBRKD>IQSGEBPRBRQE :
>P YR @>K >P @ILPBRR*K QL BKA RPBOP

N.4+'82).'8>  4:)3 BEBK @LKPFABOFKD ELT JR@E @>K ?B @>@EBA FQ FP FIMLOQ>KC
RKABOPQ>KA TEBQEBO > OBPMLKPB FP PQ>QF@ LO AVK>JF@ 1BNRBPQFIDERE>OB PBOS
OBPMLKPB >0B QVMF@>11V @>@BEBESB >BKBHEBEL J>K OBI>QFLKPEFM ?BQTBBK QEB
OBPLRO@B >KA QEB RPBOP OBNRBPQFKD FQ #YRBIF@tKQBRREDK ?B JLOB KR>K@BA >K
OBNRFOB @>0OBCR| @QRERABO
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N.+,47'8143-'8 > 4:)3 3EB IBKDQE LC QEFBNV.RIA @>@EB > OBPLRO@B FP EFDEIV
ABMBKABKQ LK QEB PBKPFQFSFQV LC QEB @LKQBKBOBFKKBER@EBKMS OBPLRO@B
@LRIA 7B @>@EBA BOU #.8D QFJB TEFIB > ROPELKBA OBPLRO@®BA > PELOQBO @>@EB
ARGQFLK QL BKPROB RPBOP DBROREORPE S

.+ '8)148+ 94 +3* :8+78'8 > 4:)3 ">@EFKD @LKQBKQ @ILPB QL QEB BKA RPBO OBAR@BP
ALTKIL>A QFJBR/OBJISFKD I>QBKEY B>IJMIB FC > OBPLRO@B FP @>@EBA LK >K BKA RPBO]JP
20LTPB@EBK QEB OBNRBBQ EBBP LRQ QL QEB KBQTLOH >KA QEB ALTKIL>A QFJB FP >P C>PQ >P
J>@EFRB (. %0 cOPQ QFJB SFPFQLOP LO SFPAQLESB BESQPER FK QEBFO @>@EB > "#-

TLRIA QVMF@>IIV ?B QEBWB@B > @>@EBA OBPLRO@B FP OBQROKBA COLJ (K JLPQ @>PBP FQ
C>PQBO QL CBQ@E > OBPLRO@B COLJ > IL@>| @>@EB LO > "#- @LIMBUBA QL >K LOFDFK PBOS

6 B? >~0@EFQB@QROBP Q¥MBGRIDFFHB QFBOP LC @9@EBKDMIB >K '33/ OBNRBPQ
J>V EB QEB LMMLOQRKFQV QL ?B @>@EBA FK

K BKA RPBO]P ?0LTPBO
PBOSF@B TBOH®>@EB FK QEB RPBO]P ?0LTPBO
PE>OBA D>QBT>

"4.p TEF@E LCCBO QEB >?FIFQV QL @>@EB >Q QEB BADB @ILPB QL BKA RPBOP
@>@EFKDWAOEK COLKQ LC QEB >MMIF@>QFLK QL GBAR@BQIERL>@H

3EB >MMIF@>QFLK >KA A>QBOPB I>

3EFP @E>MQBCGUMHILBB ELT OBPLRO@BP >0OB @>@EBA TFQEFK TB? ?0LTPBOP

Overview of HTTP caching

%.0 >K '33/ @IFBKQ QL @>@EB > OBPLRO@B FQ KBBAP QL RKABOPQ>KA QTL MFB@BP LC FKCLC

~LT ILKD >J (>IILTBA QL @>@EB QEFP CLO _
~LT AL ( S>IFA>QB QE>Q QEB @LKQBKQ FP PQFII COBPE _
6EBK > TB? ?0LTPBO PBKAP > OBPMLKPB QL > @IFBKQ FQ QVMF@>IIV FK@IRABP EB>ABOP QE>(

TEBQEBO QEB OBPLRO@B FP @>@EB>?IB ELT ILKD>®IA BT ES GRBOOBPLRO@B FP 1%"
@L SBOP QEFP FK JLOB ABQ>FI FK PBGEFHKBPPKA 5 >IFA>QFLK

>JJFI 8BE€E7LMI J7B; E< <EKH 979>
>JJFI JEEBI ?;E6=>JCB H<9 1;9J?ED
>JJFI JEEBI ?;B#l= >JCB H<9 1;9J?ED
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https://blog.yoav.ws/tale-of-four-caches/
https://tools.ietf.org/html/rfc7234#section-4.2
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3EB '33/ OBPMLKPB EB>ABOP QVMF@>11V RFBXFHD@BPLEKBPP IFCBQFJB >0OB

Cache-Control ~ >IILTP LR QL @LKcDROB > @>@EB IFCREPESBRARCELT ILKD
QEFP FP S>IFA CLO

Expires MOSFABP >KBBQFLK A>QB LO QFJB F B SHBRE QEMEBBP

Cache-Control  Q>HP MOFLOFQV FC ?LQE >0B MOBPBXKP @EBHBATK JLOB ABQ>FI ?BILT

3EB '33/ OBPMLKPB EB>ABOP CLO S>IFA>QFKD QEB OBPMLKPBP PQLOBA TFQEFK QEB @>@
@LKAFQFLK>| OBNRBPQP PLIBQEFKD QL @LJIM>OBMPRABOEBEPBOS

Last-Modified  FKAF@>QBP TEBK QEB L?GB@Q T>P I>PQ @E>KDBA

* $KQFQMB ETag MOSFABP > RKFNRB FABKQFCBO CLO QEB @LKQBKQ

ETag Q>BP MOFLOFQV FC ?LQE >OB MOBPBKEP GFSHBATK JLOB ABQ>FI ?BILT

3EB B>JMIB ?BILT @LKQ>FKREBBMQ LC > OBNRBPQ OBPMLKPB EB>ABO COHBFP'33/ O@EFS
J>FK GP cIB 3EBPB EB>ABOP FKAF@>QB QE>Q QEB OBPLRO@B @>K ?B @>@EBA CLO P
ELROP >KA FQ T>P I>PQ JLAFcBA JLOB QE>K QTL JIAFQEMBEIBK@B ?BQTE Last- B

Modified >KA Date EB>ABOP

> GET /static/js/main.js HTTP/1.1
> Host: httparchive.org
> User-agent: curl/7.54.0

> Accept: */*

<HTTP/1.1 200

< Date: Sun, 13 Oct 2019 19:36:57 GMT

< Content-Type: application/javascript; charset=utf-8
< Content-Length: 3052

< Vary: Accept-Encoding

< Server: gunicorn/19.7.1

< Last-Modified: Sun, 25 Aug 2019 16:00:30 GMT

< Cache-Control: public, max-age=43200

< Expires: Mon, 14 Oct 2019 07:36:57 GMT

< ETag: "1566748830.0-3052-3932359948"
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3EB QLUBAILQ LOD>IILTP 'R QL FKMRQ > 41+ >KA PBB > ABQMRRAGFLK LC ELT QEB
OBPMLKPB TLRIA ?B @>@EBA ?>PBA LK QEBPEEB>ARES @BPQ CLO QEB 458>7L
TLRIA LRQMRQ QEB CLIILTFKD

1?2=KH Cache-Control ?D<EHC7J?EDR <HEJ

(C KL @>@EFKD EB>ABOP >0B MOBPBKQ FK > OBENHBRE FORBBAIEBQBA QL EBROFPQF@>IIV
@>@EB QEB OBPM|LFFB@IFBKQP FIMIBIBKQ > S>OF>QFLK LC QEB 1%"]P PRDDBPQBA EBROFPQ!
TEF@EFP LC QEB QFJB | Last-Modified 'LTB SBOPLJB J>V @>@EB QEB OBPMLKPB
FKABCKFQRIV FQ FP FIMLOQ>KQ QL PBQ PMB@Fc@ @>@EFKD QRIBPREIB IGARQEQET) V

QEB @>@EB>?FIFQV

LC OBPMLKPBP >0OB BBASQE Cache-Control  EB>ABGOKA LC OBPMLKPBP >OBB?BOS
TFQE >Expires EB>ABQ.TB SBO LC OBPMLKPBP AFA KLQ RPB BFQEBEKREIEBOBCLOB
>0OB PR?GB@Q QL EBROFPQF@ @>@EFKD 3EFP FP @LKPFPQBKQ >@OLPP ?LQE ABPHQLM >KA .

>JJFI H:8EJ EH=
>JJFI H:8EJ EH=KH? >JJFI ! 1>JJF7H 9>?LEH= 11J7J?9 !@I ! C7?D @I
>JJFI F7KB97HRE 9EC ?DN F>F >JJF >KH?1J?9 979>?D= C?I1?D= 979>; 9EEB7D: NF?H>7:;HI ; NFB7?D;:
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1?7=KH +HI;D9; E< #//+ Cache-Control 7D: Expires  >;7:;HI

What type of content are we caching?

@>@EB>?IB OBPLRO@B FPRQEBBAFRBKQ CLO > MBOFLA LG SHIBIBICLS OBRPB LK >
PR?PBNRBKQ OBNRBPQ @OLPP >I1'33/ OBNRBPQP  LC OBPMLKPBP >0B @LKPFABOBA @
JB>KFKD QE>Q > @>@EB FP MBOJFQQBA QL PQLOB QEBJ .RQ LC QEBPB

LC OBNRBPQPSB>» QFJB QLEFE3+ LC PB@LKAP TEF@E FJIBAFSOBASQIGP
> @>@EBA BKQOV

>0OB @>@EBA EBROFPQF@>11V ?B@>RPB Cache-Control EB>ABO

>0B @>@EBA CLO JLOB QE>K PB@LKAP

3EB OBJ>FKFKD OBPMLKPBP >0B KLQ MBOJFQQBA QL ?B PQLOBA FK ?0OLTPBO @>@EBP
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1?7=KH ?1IJH?8KJ?ED E< 979>;1BBPHI

3EB Q>?IB ?BILT ABQ>FIP QEB @>@EB 33+ S>IRBP CLO ABPAQMNMIBBMNRBERKQBKQ QVMBP
>0B ?BFKD @>@EBAEDTE? OBPLRO@BP >MMB>0 QL ?B @LKPFPQBKQIV @>@EBA >Q EFDE 33+P
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Desktop Cache TTL Percentiles (Hours)
10 25 50 75 90

*14

9.+7
7/59
"4=g
$/*+4
&

%FDROB #BPHQLM @>@EB 33+ MBO@BRBFLBRO®B QVMB

6EFIB JLPQ LC QEB JBAF>K 33+P >OB EFDE QEB ILTBO MBO@BKQFIBP EFDEIFDEQ PLJB LC C
@>@EFKD LMMLOQRKF@FBRIB6 QEB JBAF>K 33+ CLO FJ>DBP FP  ELREFOEIEB QE
MBO@BKQFIB FP GRPQ LKB QTL ELROP >KA QEB QE MBO@BKQFIB FKAF@>QBP QE>Q LC
@LKQBKQ FP @>@EBA CLO IBPP QE>K LKB ELRO

IV BUMILOFKD QEB @>@EBABHALKQBRQ QVMB FK JLOB ABQ>FI FK %FDRUBQ@>RB?BB
QE>Q >MMREL>QBIV E>IC LC >II '3,+ OBPMLKPBP >0OB @LKPFABOBA KLK @>@EB>?IB AAFQFL
LC FI>DBP >KA P@OFMQP >0OB KLK @>@EB>?IB
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1?7=KH ?1JH?8KJ?ED E< 979>;78?B?JO 80 9EDJ;DJ JOF; <EH :;IAJEF

3EB P>JB A>Q> CLO JL?FIB FP PELTK PB@*K ?B PBBK QEB @>@EB>?FIFQV LC @LKQBKQ QVMBP |
@LKPFPQBKQ ?BQTBBK ABPHQLM >KA JL?FIB

1?=KH ?1JH?8KJI?ED E< 979>;787B?JO 80 9EDJ;DJ JOF; <EH CE87?B,;

306 2019 Web Almanac by HTTP Archive


https://almanac.httparchive.org/static/images/2019/caching/fig5.png
https://almanac.httparchive.org/static/images/2019/caching/fig5.png
https://almanac.httparchive.org/static/images/2019/caching/fig6.png
https://almanac.httparchive.org/static/images/2019/caching/fig6.png

Part IV Chapter 16 : Caching

Cache-Control vs Expires

(K'33/  QEB Expires EB>ABO T>P RPBA QL FKAF@>QB QEB A>QB QFJB >CQBO TEF@E QF
FP @LKPFABOBA PQ>IB (QP S>IRB FP > A>QB QFJBPQ>JM PR@E >P

Expires: Thu, 01 Dec 1994 16:00:00 GMT

'33/ FKQOLAR@BA Cache-Control EB>ABGKA JLPQ JLABOK @IFBKQP PRMMLOQ ?LQE
EB>ABOP 3EFP EB>ABBABPLIR@E JLOEBKPF?FIFQV SF> @>@ EBRDIAF-@BBANES

no-store  @>K ?B RPBA QL FKAF@>QB QE>Q > OBPLRO@B PELRIA KLQ ?B @>@EI
° max-age @>K ?B RPBA QL FKAF@>QB > COBPEKBPP IFCBQFJB

© must-revalidate QBIIP QEB @IFBKQ > @>@EBA BKQOV JRPQ ?B S>IFA>QBA TFQI
@LKAFQFLK>I OBNRBPQ MOFLO QL FQP RPB

* private  FKAF@>QBP > OBPMLKPB PELRIA LKIV VB @O@PBAKA KLQ/?>K
FKQBOJBAF>0V QE>Q TLRIAFBONIB @IFBKQP

LC '33/ OBPMLKPBP FK@IRA Cache-Control EB>ABO TFQE max-age AFOB@RQFRA
FK@IRAB QEB $UMFOBP EBIABEBOLKIV LC QEBPB OBPMLKPBP RPB ?LQE EB>ABOP
TEF@E JB>KP QE>Q LC OBPMLKPBP >0B @>@EFKD PLIBIV ?>F Expires IBH3ABO

1?7=KH 0I7=; E< Cache-Control L;HIKI Expires  >;7:;HI
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Cache-Control directives

3EB '33/ PMB@Fc@>@H®IRABP JRIQFMIB ABOBE@QF®>K ?B RPB/ Cache- 3
Control  OBPMLKPB EB>ABO >KA >OB ABQ>FIBBBRIEFQ JRIQFMIB @>K ?B RPBA FK > PFKDIB
OBPMLKPB

[7+)9/; + +8)7/59/43
J>U>DB (KAF@>QBP QEB KRJ?BO LC PB@LKAP QE>Q > OBPLRO@B @>K ?B @>@EBA CLO
MR?IF@ K V @>@EBWPQLOB QEB OBPMLKPB
KL @>@EB @>@EBA BKQOV JRPGSB/OEBA MOFLO QL FQP RPB

JRPQ OB>IFA>QB PQ>IB @>@EBA BKQOV JRBEIRBQBA MOFLO QL FQP RPB

KL PQLOB (KAF@>QBP QE>Q > OBPMLKPB FP KLQ @>@EB>?IB

MOFS>QB 3EB OBPMLKPB FP FKQBKABA CLO > PMB@Fc@ RPBO >KA PEVRIEXQEA® PQEBBA ?

KL QEKPCLOJ -L QGKPCLOJ>QFLKP LEB@PKLKP PELRIA ?B J>AB QL QEFP OBPLRO@B

Mouv
2>JB >P JRPQ GBIFA>QB ?RQ >MMIFBP QL PE>OBA @>@EBP
OB>IFA>QB Q QB?RQ Q e-e
P J>U>DB 2>JB >P J>U >DB ?RQ >MMIFBP QL PE>OBA @>@EBP LKIV
FJIRQ>?IB (KAF@>QBP QE>Q QEB @>@EBA SKQ@EFRDEB-KA QE>BOMFLK FP KLQ KB@BPP>0OV

PQ>IB TEFIB (KAF@>QBP QE>Q QEB @IFBKQ FP TFIIFKD QL >@@BMQ > PQ>IB OBPMLKPB TEFIB >PVK@EOLKLRPIV (
OB>IFA>QB QEB ?>@HDOLRKA CLO > COBPE LKB

PQ>IB FC BOOLO (KAF@>QBP QE>Q QEB @IFBKQ FP TFIIFKD QL >@@BMQ > PQ>IB OBPMLKPB FC QEB @EB@H CLO > CO

%FDROB Cache-Control  AFOB@BPFS

%O B>JMIB cache-control: public, max-age=43200 FKAF@>QBP QE>Q > @>@EBA BKQOV
PELRIA ?B PQLOBA CLO PB@LKAP >KA FQ @>K YB-R@LEBERP

>JJFI JEEBI ?;B#l= >JCB H<9 1;9J?ED
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1?7=KH 017=; E< Cache-Control :?ERJ?t ED CE87?B;

%FDROB  >7B FIIRPE@BP QEB QL Cache-Control  AFOB@BPHK RPB LK JL?FIB TB?PFQBP
3EB OBPRIQP CLO ABPHQLM >KA JIBGIBREIEISEBOB >0B > CBT FKQBOBPQFKD L?PBOS>QFL
>?LRQ QEB MLMRI>OFQV LC QEBPB @B@EB AFOB@QFS

max-age FP RPBA 2IJLPQ LC Cache-Control EB>ABOP >no-store FP
RPBAY?

public FPXDBIV KB@BPP>0V PFK@B @>@EBA BKQO public RRIBRIBA
private FP PMB@FcBA NRSQBIV LC OBPMLKPBP FK public
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3EB immutable AFOB@HSOBI:B)¢F EBTFKQOLAR@BA FK >KA FPRMMLOQBA
LK %FORCIKA 2>C>0RP RP>DB E>P DOLTK QL  >KA FQ FP TFABIV RPBA FK
%>@B?LLH >KA &LLDIB QEFOA M>0QV OBPMLKPBP

KLQEBO FKQBOBPQFKD PBQ BE RECE@IHA FK QEFP pre-check  >KA post-check

TEF@E >OB RPBA FK Cache-Control ~ OBPMLKPB EB>ABOP URMMQBIV  JFIIFLK
OBPMLKPBP 3EFP M>FO LC EBFKBORARRBA FK (KQBOKBQ $UMILSIBB >Q>@BIDOLRKA
S>IFA>QFLKKA T>P6DBIV FIMIBIBKQBA @LOOCB@RRFQBP LC OBPMLKPBP RPFKD QEBPB
EB>ABOP E>A RPBA QEB @LJ?FK pre-check=0  >KA post-check=0 6EBK ?LQE LC

QEBPB AFOB®Q68 PBQ QL QEBK ?LQERFOBBKEIBSLOBA 2L FQ PBBJP QEBBB RBOB@QFS
KBSBO RPBA @LOOB@QIV

(K QEB ILKD Q>FI QEBOB >OB JLOB QE>K  BOOLKBBREAFGB@@RILPP LC
OBPMLKPBP 3EBPB >OB FDKGIEBKDP >KA FK@IRAB JFPPMBIIFKDP PR@P IPUKIDB>@EB
APJ>U >DB>KA ~J>U>DEBEBOB >0B >IPL KRIBOLRPUERIBKQ AFBB@REE >P ~J>U PQ>IB
AMALY MR?IF@ROOLD>QB @LIBQ@.|_

Cache-Control > no-store , no-cache and max-
age=0

6EBK > OBPMLKPB FP KLQ @>@E! Cache-Control  no-store AFOB@EFELRIA ?B RPBA
(C QEFP AFGBRPQES) RPBA QEBK QEB OBPMLKPB FP @>@EB>?IB

3EBOB >0OB > CBT @LJJLK BOOLOP QE>Q >0OB J>AB TEBK >QQBJIJMQFKD QL @LKcDROB > OBPMLKI
KLK @>@EB>?IB

2BQQF Cache-Control: no-cache J>V PLRKA BIQEB OBPLRO@B TFII KLQ ?B
@>@EB>?IB 'LEBOQEIno-cache AFOB@IPBNRFOBP QEB @>@EBA BKQOV QL ?B
OB>IFA>QBA MOFLO QL RPB >KA FP KLQ QEB P>JB >P ?BFKD KLK @>@EB>?IB

2BQQF Cache-Control: max-age=0 PBQP QEB 33+ QL PB@LKAP ?RQ QE>Q FP KLQ
QEB P>JB >P ?BFKD KLK @>@EB>?| max-age FP PBQ QL QEB OBPLRO@B FP PQLOBA
FK QEB ?0OLTPBO @>@EB >KA FJIBAFFRBIYBEA 3EFP OBPRIQP FK QEB ?OLTPBO
E>SFKD QL MBOCLOJ > @LKAFQFLK>I OBNRBPQ QL S>IFi-QBRFEKBBPLRO@B

IRK@QFLK: no-cache >KA max-age=0 >OB PFJFIPEBK@B QEBQE OBNRFSBIEB>QFLK LC >

>JJFI 9E:; <79;8EEA 9EC FEIJI J>?18H EMIH IM;7A 17 E<H ;GK;1JI JE <79;8EEA
>JJFI ;L ;BEFICEP?BB7 EH=E® &2//+ #7:HI 79> EDJH EB HEMI;H69ECF7J?8?B?JO

>JJFI 219Kl >JJFA+?| EH=J 979>; 9EEBI?CCKJ78B; 778 B7J;H

>JJFI 8BE=I CI:D C?@HE<J 9EC ?;?DJ;HD7BI ?DJ;HD;J NFBEH 979>; 9EDEB NJ;DI?EDI
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@>@EBA OBPLRO( no-cache AFOB@Q@SK >IPL ?B RPBA >ILKD max-age AFOB@QFS
QE>Q FP DOB>QBO QE>K

.S BO JFIIFLK OBPMLKPBP FK@IRAB QEB @L. no-store  { no-cache  >KA max-
age=0 .C QEBPB AFOBE no-store  Q>BP MOB@BABK@B >KA QEB LQERRYCRHDBRS
OBARKA>KQ

LC OBPMLKPBP FK@ no-store  >KA LC OBPMLKPBP FK@IRAE no-store  >KA
no-cache 2FK(Eno-store Q>BP MOB@BABK@B QEB OBPLRO@B FP RIQFJ>QBIV KLK @>@E

3EB max-age=0 AFOB@IHSMOBPBKQ LK LC OBPMLKPBP JLOB QE>K CLRO JFIIFLK OBPML
TEBOt no-store  FP KLQ MOBPBKQ 3EBPB OBPLRO@BP TFIl ?B @>@EBA FK QEB ?OLTPBO ?
OBNRFOB©0BA>QFLK >F/QBB FJIBAF>QRNIBOBA

How do cache TTLs compare to resource age?

2L C>0 TS Q>BA >?LRQ ELT TB? PBO® QBIl > @IFBKQ TE>Q FP @>@EB>?IB >KA ELT ILKD FQ
?BBK @>@EBAGEEK ABPFDKFKD @>@EB ORIBP FQ FP >IPL FIMLOQ>KQ QL RKABOPQ>KA El
@LKQBK®W¥OB PBOSFKD FP

6EBK VLR >OB PBIB@QFKD > @>@HEEE3PBIC "ELT LCQBKLRIBMA>QFKD QEBPB >PPBQP _
>KA ATE>Q FP QEBFO @LKQBKQ PBKPBRESFRFC > EBOL FJ>DB FP DLFKD QL ?B JLAFCBA

FKCOBNRBKIEBK @>@EB FQ BEMILKD 33(C MR BJIMB@Q $S)2@O0OFMQ OBPLRO@B QL @E>KD!
COBNRBKQEBKEDPFLK FQ >KA @>@EB FQ TFQE > ILKD 33+ LO @>@EB FQ TFQE > PELOQBO

3EB DEME ?BILT FIIRPQBP QEB OEB>QISLC OBPLROGBEKQBKQ QVMELRKZSK OB>A >
JLOB ABQ>FIBA >K>IVPFP EBOBBKAP QL ?B QEB @LKQBKQ QVMB TFQE QEB PELOQBPQ >DB
SBOV [>ODB LGAFQFLK>IIV @>@EB>?IB OBPERIFEEP >KACLKQPOB LIABO QE>K LKB

B>0

>JJFI :?19KII >JIFA+?LEH= J 7D7BOP2BKXH); 7=; 80 9EDJ;DJ JOF;
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1?7=KH - IEKH9; 7=; :?1JH?8KJ?ED 80 9EDJ;DJ JOF;

IV @LIM>OFKD > OBPLRO@BP @>@EB>?FIFQV QL FQP >DB TB @>K ABQBOJFKB FC QEB 33+ FP >
QLL ILT%O B>JMIB QEB OBPLRO@® RBQEB OBPMLKPB ?BILT T>P [>PQ JLAFCBALK RD

TEF@E JB>KP QE>Q FQ T>P VR&-LIA >Q QEB QFJB LB@WEB Cache-Control
EB>ABO VB QE>Q TB @>K @>@EBFQCLO  PB@LKAP TEF@E FP ELROP (Q FP ABCKFQBIV LIA
BKLRDE QL JBOBBMRBFD>QFKD TEBQEBO > ILKDBO 33+ TLRIA ?B >SMMOLMOF>QB

<HTTP/1.1 200

< Date: Sun, 13 Oct 2019 19:36:57 GMT

< Content-Type: application/javascript; charset=utf-8
< Content-Length: 3052

< Vary: Accept-Encoding

< Server: gunicorn/19.7.1

< Last-Modified: Sun, 25 Aug 2019 16:00:30 GMT

< Cache-Control: public, max-age=43200

< Expires: Mon, 14 Oct 2019 07:36:57 GMT

< ETag: "1566748830.0-3052-3932359948"

SBOIl LC OBPLRO@BP BBAQS QEB TB? B> @>@EB 33+ QE>Q FP QLL PELOQ @LIJM>0OBA QL FQ
@LKQBKQ >BBOEBOJLOB QEB JBAF>K ABIQ> ?BQTBBK QEB 33+ >KWBDB FP A>

6EBK TB ?0B>H QEFP MREDPQ SP QEFOATB-@IK >IPL PBB QE>Q  LC cOPQ M>0OQV OBPLRO@BP
@>K ?BKBcQ COLJ > ILKDBGEFR @IB>0IV EFDEIFDEQP > KBBAJQDRMBBKE LK CL@RPFKD
LK TE>Q FP @>@EB>?IB >KA QEBK BKPROFKD @>@EFKD FP @LKcDROBA @LOOB@QIV
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1/+39 89 '79> 7 '79> ;o +711
#BPHQLM
L?FIB

%FDROB / BO@BKQ LC OBNRBPQP TFQE PELOQ 33+P

Validating freshness

3EB '33/ OBPMLKPB EB>ABOP RPBA CLO S>IFA>QFKD QEB OBPMLKPBP PQLO Last- )EFK > @
Modified >KAETag 3EB Last-Modified  EB>ABO ALBBSE®QIV TE>Q FQP K>JB FIMIFBP >KA
MOSFABP QEB QFJB QE>Q QEB L?GB@Q T>P I>P( ETag ‘EBAATKBMEMABP > RKFNRB
FABKQFcBO CLO QEB @LKQBKQ

%0 B>JMIB QEB OBPMLKPB ?BILT T>P I>PQ JLAFCBALK RD >KA F(ETag SKIRB LC
"1566748830.0-3052-3932359948"

<HTTP/1.1 200

< Date: Sun, 13 Oct 2019 19:36:57 GMT

< Content-Type: application/javascript; charset=utf-8
< Content-Length: 3052

< Vary: Accept-Encoding

< Server: gunicorn/19.7.1

< Last-Modified: Sun, 25 Aug 2019 16:00:30 GMT

< Cache-Control: public, max-age=43200

< Expires: Mon, 14 Oct 2019 07:36:57 GMT

< ETag: "1566748830.0-3052-3932359948"

@IFBKQ @LRIA PBKA > @LKAFQFLK>I OBNRBPQ QL S>IFA>@mRPEEE Last- KQOV ?
Modified S>IRB FK > OBNRBPQ EB>AB( If-Modified-Since 2FJFI>0INQ @LRIA >IPL
S>IFA>QB QEB OBPLRO@I If-None-Match OBNRBPQ EB>RBEQE S>IFA>QBP >D>FKPQ QEB
ETag S>IRB QEB @IFBKQ E>P CLO QEB OBPLRO@B FK FQP @>@EB

(K QEBWB-JMIB ?BILTQEB @>@EB BKQOV FP PQFII ¢ HTTP 304 ¥KP OBQROKBA TFQE KL
@LKQBKQ 3ESBPFRREB ALTKIL>A LC QEB OBPLRO@ REQRBIH@EB BKQOV T>P KL ILKDBO COBF
QEBK QEB HEDELRIA BB OBPMLKABA TF 200 ->KA QEB RMA>QBA OBPLRO@B TEF@E TLRIA E
QL ?B ALTKIL>ABA >D>FK

2019 Web Almanac by HTTP Archive 313



Part IV Chapter 16 : Caching

> GET /static/js/main.js HTTP/1.1
> Host: www.httparchive.org

> User-Agent: curl/7.54.0

> Accept: */*

> |f-Modified-Since: Sun, 25 Aug 2019 16:00:30 GMT

<HTTP/1.1 304

< Date: Thu, 17 Oct 2019 02:31:08 GMT

< Server: gunicorn/19.7.1

< Cache-Control: public, max-age=43200

< Expires: Thu, 17 Oct 2019 14:31:08 GMT
< ETag: "1566748830.0-3052-3932359948"
< Accept-Ranges: bytes

.S BOIl LC OBPMLKPBP >0OB BBOBEQE Last-Modified EB>ABO >0OB PBOBA TFQE >K
ETag >KA RPB?LQE 'LTBSBO LC OBPMLKPBP FK@IRAB KB Last-Modified LO
ETag EB>ABO

1?=KH :EFJ?ED E<ZB?:7J?D:A>{B{1l L?7 Last-Modified 7D: ETag >;7:;HI <EH
SIAJEF M;812J51
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Validity of date strings

3EBOB >0OB > CBT '33/ EB>ABOP RPBARV @EBPQ>JMP >KA QEB CLOJ>Q CLO QEBPB >0OB S
FIMLOQ>KQ Date OBPMLKPB EB>ABO FKAF@>QBP TEBK QEB OBBR Q@B @HBREIDSEB
Last-Modified OBPMLKPB EB>ABO FKAF@>QBP TEBK > OBPLRO@B T>P I>PQ @8>KDBA LK
KA QEE Expires EB>ABO FP RPBA QL FKAF@>QB ELT ILKD > OBPLRO@B FP @>@EB>7?IB RK(
Cache-Control EB>ABO FP MOBPBKQ

Il QEOBB LC QEBPB '33/ EB>ABOP RPB > A>QB CLOJ>QQBA PQOFKD QL OBMOBPBKQ QFJBPC

%0 B>JMIB

> GET /static/js/main.js HTTP/1.1
> Host: httparchive.org
> User-Agent: curl/7.54.0

> Accept: */*

<HTTP/1.1 200

< Date: Sun, 13 Oct 2019 19:36:57 GMT

< Content-Type: application/javascript; charset=utf-8
< Content-Length: 3052

< Vary: Accept-Encoding

< Server: gunicorn/19.7.1

< Last-modified: Sun, 25 Aug 2019 16:00:30 GMT

< Cache-Control: public, max-age=43200

< Expires: Mon, 14 Oct 2019 07:36:57 GMT

< ETag: "1566748830.0-3052-3932359948"

,LPQ @IFBKQP TFII FDIS-IBARASQB PQOFKDP TEF@E OBKABO QERB1 EKBEE BERNHIKPB

QEB >0OB PE29.K 3EFP @>8BE®@LKPBNRBK@BP LK @>@PBK@B-X/BOOLI Last-

Modified EB>ABO TFll 7B @>@EBA TFQELRQ > +>PQ ,LAFcBA QFIBPQ>JM OBPRIQFKD FK QE
QL MBOCLOJ > @LKAFQFLK>I OBNRBPQ

3EB Date '33/ OBPMLKPB EB>ABO FP RPR>IIQBKBQEB TB? PBUBLO "#- PBOSFKD QEB
OBPMLKPB QL > @IFBKQ 'B@>RPB QEB EB>ABO FPQBMFGADH M QBEBMED PEIEQ
QBKAP QL ?B IBPP MOLKB QIEB@E.EP OBdB@QERZDV ILT MBO@BKQ>IHB-IK Date
EB>ABO Last-Modified ~ EB>ABOP TB@®S PFJFIFEQE LKIV  LC QEBJ ?BFKISFIFA
6E>Q T>P 80V PROMOFPFKD QL PBB QELRDE T> Expires EB>ABOP RPBA S$IFA
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A>QB CLOJ>Q

1?7=KH $7B?: :7J; <EHC7JI 2BEDI; >;7:;HI
$U>IMIBP LC PLJB LC QEBIFK RPBP LC Expires EB>ABO >0B

5>IFA A>QB CLOJ>QP ?RQ RPFKD > QFJB WLKB LQEBO QE>K &,3
-RIBOF@>| S>IRBP PR@E >P LO

5>IRBP QE>Q TLRIA ?B S>If Cache-Control EB>ABO

3EB I>0DBPQ PLRO@BIE( Expires EB>ABOP FP COLJ >PPERPEBIOIS> MLMRI>0 QEFOA
M>OQRK TEF@E > A>QB QFJB RPBP QEB $23 QFJBIMIMIE Expires: Tue, 27 Apr
1971 19:44:06 EST

Vary header

KB LC QEB JLPQ FIMLOQ>KQ PQBMP FK @>@EFKD FP ABQBOJFKFKD FC QEB OBPLRO@B ?BFKD
@>@EBA LO KLQ 6EFIB QEFBBIFPFIMIB JYQFJIBP QEB 41+ >ILKB FP KLQ BKLRDE QL

ABQBOJFKB QERPB%IMIB OBNRBPQP TFQE QEB P>JB 41+ @LRIA SEDVVMRBEPRIES

RPBARWFM !0LQIF BQ@ LO ?B JLAFCBA >KA Q>FILOBA CLO JL?FIB SFPFQLOP

3L PLI8 QEFP MOL?IBJ @IFBEKBP@E®>@EBA OBPLRO@B > RKFNRB FABK®YFIBO > @>@EB H
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ABC>RIQ QEFP @M@FPBPRIMIV QEB 41+ LC QEB OBPLRGEEMERP AB>K >AA LQEBO BIBJBKQP
IFiB @LIMOBPPFLK JBQELRPFKD QEBS EB>ABO

5 >0V EB>ABO FKPQOR@QP > @IFBKQ QL >AA QEB S>IRB LC LKB LO JLOB OBNRBPQ EB>AE
@>@EBWBEB JLPQ @LJJILKWB>IJMIB LC QEF Vary: Accept-Encoding TEF@E TFIl OBPRIQ
FK AFCCBOBKQ @>@EBA | Accept-Encoding OBNRBPQ EB>ABO S>IF gzip Ebr

deflate

KLQEBO @LJJLK S>IRE Vary: Accept-Encoding, User-Agent TEF@E FKPQOR@QP QEB
@IFBKQ QL S>0V QEB @>@NBEA BRQEB 2@ @BMQ $K@LAFKD S>IF User-Agent

PQOFKD 6EBK AB>IFKD TFQE PEAIHBAMAL'#-P RPFKD S>IRBP LQE Accept- .

Encoding @>K ?B MOL?IBJ>QF@ >P FQ AFIRQBB\JEBKA @ KBBAR@B QEB >JLRB@.C QO
PBCEBA COLJ @>@EB

(K DBKBO \LR PELRIA LKIV S>0V QEB @+®EBBEBOSFKD >IQBOK>QB @LKQBKQ QL @IFBKQF
LK QE>Q EB>ABO

3EB Vary EB>ABO FP RPBA LK LC'33/ OBPMLKPBP >KA LC OBPMLKPBP QE>Q FK@IRAB >
Cache-Control EB>ABO

3EB DEME ?BILT ABQ>FIP QEB MLMRI>OFQV CL Vary 3EBMBO S>IR Accept-
Encoding >@@LRKQP CLO Vary ]P RPB TF User-Agent Origin >KA
Accept J>HFKD RM JR@E LC QEB OBPQ
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1?=KH 17HO >;7:;H KI7=;

Setting cookies on cacheable responses

6EBK > OBPMLKPB FP @>@EBA FQP BKQFOB EB>ABOP >0B PT>MMBA FKQL QEB @>@EB >P TBII
VLR @>K PBB QEB OBPMLKPB EB>ABOP TEBK FKPMB@QFKD > @>@%BFROBPMLKPB SF> #B
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1?=KH >HEC; ;L/ EEBI<EH 7 979;EKH9;

IRQ TE>Q E>MMBKRRE®B > Set-Cookie LK > OBPMLKPB @@LOARKD QRB@QFLK

QEB MOBPBK@ Set-Cookie  OBPMLKPB EB>ABO ALBP KLQ FKEF?FQ @>@EFKD 3EFP JB>
> @>@EBA BKQOV JFDEQ ( Set-Cookie FC FQ T>P @>@EBA TFQE LKB 3EB 1%" DLBP LK QL
OB@LJJBKA QEX*®R PELRIA @LKcDROB >MMQ Cache-Control EB>ABOP QL @LKQOLI ELT
OBPMLKPBP >0OB @>@EBA

KB LC QEB OFPHP LC @>@EFKD OBF Set-Cookie )EP QE>Q QEB @LLHFB S>IRBP @>K ?B PQ
>KA PBBS QL PR?PBNRBKQ OBNRBPQP #BMBKAFKD JEKMFEB\E.PEHEEFP @BRIA E>
TLOOVFKD OBPRIQBMIB FC > ILDFK @LLHFB LO > PBPPFLK @LLHFB FP MOBPBKQ FK > PE
QEBK QE>Q @LLHFB JFDEQ ?BOBRPES® @IFBKQ KBISLFA QEFP FP QL R Cache- }

Control  private  AFOB@QFEF@E LKIV MBOJFQP QEB OBPMLKPB QV THE@ GHFEKKY?
20LTPBO

LC @>@EB>?IB OBPMLKPBP @ Set-Cookie header .C QELPB OBPMLKPBP LKIV RPB
QElprivate  AFOB@XQBEB OBJ>FKFKD FK@IRAB JFIIFLK '33/ OBPMLKPBP QE>Q FK@IRAB
Set-Cookie TEF@E @>K ?B @>®@EBIF@ >KA MOFS>QB @B@FEB PBOS

>JJFI JEEBI ?;8&l=>JCB H<9 1;9J?ED
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1?=KH 79>:78B; HFEDI;| E< Set-Cookie  HIFEDI;I

AppCache and service workers

3EB MMIF@>QFLK ">@EB LO MM">@EB FP > CB>QROB LC '3,+ GBHQMBOF®APMB@FCV

OBPLRO@BP QEB ?0OLTPBO PELRIA @>@EBFKAIB-EL LCAFKB RPBOP 3EFP CB>QROB T>P

ABMOB@>QBA >KASBBIOLJ TB? PQ>KA>CARA 20LTPBO PRMMLOQ E>P ?BBK AFJFKFPEFKD (K

C>@Q TEBK FQP RPB FP ABIH@GBAOB@LIIBKAP QE>EBRBMBOP PELRIA RPB PBOSF@B

TLOHBOP FKPQB%2OLJB OBPQOF@QP QEB MMIF@>QFLK ">@EB QUERERGBEALKQB

FKARPQOV E>8BALILOB QLT>OAP FIMIBJBKQFKD QEFP QVMB LC CRK@QFLK>IF®OPFQE PBOSF@
>KA?OLTPBO PRMMIES® ?BBK-BIFAIV DOLTFKD CLO FQ

>JJFI M;8 7H>?LEH= M;8 >JJFI >JCB IF;M>7JM= EH= CKBJ?F7=; E<W?D; >JCB
>JJFI L ;BEFICEP?BB7 EH=:E® 2$ .;HL?9;62 EHAI6 +$ 01?D=6.;HL?9;EHA

>JJFI MMMO>HC;1J7JKI 9EC <;7JKH

>JJFI 97D?KI; 9EC <;7J I;HL?9;MEHA
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(KC>@Q LKB LGREB@EFSB QOBKA OBMLOQP PELTP QEB >ALMQFLK LB®BOEE@B TLOH
?BILT

1?=KH [?C;I;H?;1 E<[;HL?9; MEHAEDHEBB;: F7=;| .ERH#//+ H 9>?|

ALMQFLK FP PQFII ?BILT LC TB?PFQBP ?RQ FQ E>P ?BBK PQB>AFIV FK@OB>PFKD PFK@B
3EB/OLDOBPBHEB? MM@E>MQBO AFP@RPPBP QEFP JLOB FK@IRAFKD QEB C>@Q QE>Q FC
JLOB QE>K QEEME®RDDBPQP ARB QL FQP RP>DB LK MLMRI>O PFQBP TEF@E >OB LKIV @L
>?L.SB DEME

(K QEB Q>?IB ?BIMIR @>K PBB > PRJJ>OV LC MM">@EB SP PBESF@mB>DEOH
TB?PFQBPSBFJIMIBJBKQBA > PBOSF@EOTEBHB  PFQBP >OB PQFII RQFIFWFKD QEB ABMOB(
MM">@EB CB>QROB

Does Not Use Server Uses Service
Worker Worker

Total
#LBP -LQ 4PB
MM">@EB
4PBP MM">@EB
3LQ>I

%FDROB  -RJ?BO LC TB?PFQBP RPFKD MM'B@EBFSPBOSF@BOLOH

(C TB ?20B>H QEFP\LR®Q/ BP '33/2 QEBK QEFP DB@BIBJILOB FKQBOBPQFKD  LC QEB

>JJFI >JIF78b?| EH= {REHJI AEEHI?L; M;8 7FFI IM EDJHEBB;:#=;!
>JJFI >JIF78P?LEH= JFEHJII AEFHI?L; M;8 7FFI IM EDJHEBB;:#=;|

2019 Web Almanac by HTTP Archive 321


https://httparchive.org/reports/progressive-web-apps#swControlledPages
https://almanac.httparchive.org/static/images/2019/caching/ch16_fig14_service_worker_adoption.jpg
https://almanac.httparchive.org/static/images/2019/caching/ch16_fig14_service_worker_adoption.jpg
https://httparchive.org/reports/progressive-web-apps#swControlledPages

Part IV Chapter 16 : Caching

MM">@EB BK>?IBA PFQBP >8R BBOR3/ TEF@E JB>KP QE>Q "EOLJBRPAFR>?IFKD QEB
CB>QROB '33/2 FP > OBNRFOBJBKQ CLO RPFKDEBPIR@B TLOBAEB PFQBP RPFKD QEBJ >0B
PBCBA ISBO '33/

Does Not Use Service Uses Service
Worker Worker

#LBP -LQ 4PB
MM">@EB

4PBP MM">@EB

#LBP -LQ 4PB
MM">@EB

oy

4PBP MM">@EB

%FDROB  -RJ?BO LC TB?PFQBP RPFKD MM"B@EBRSPBOSF@BO RPHDEB 33/
'33/2

Identifying caching opportunities

&LLDIBP+FDEQELRRELLI BK>?IBP RPBOP QL ORK > PBOFBP LC >RAFQP >D>FKBEBTB? M>DBP >KA
@>@EB MLIF@V ERARRQBP TEBQEBO > PFQB @>K ?BKBcQ COLJ >AAFQFLK>| @>@EFKD (Q ALBF
@LIM>OFKD QEB @LKQBKQ >[ Last-Modified ~ EB>ABO QL QEB @>@EB 33+ >KA BPQFJ>QFKD

QEB MOL?>?FIFQV QE>Q QEB OBPLRO@BALBM. IEPHEIEB #BMBKAFKD LK QERRR&LOB V

PBB > @>@EFKD OB@LJIBKA>QFLK FK QEB OBPRIQP TFQE > IFPQ LC PMB@Fc@ OBPLRO@BP Q!

@>@EBA

>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI;
>JJFI 5L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI; 7K:?J1 979>; FEB?90
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1?=KH '"?=>J>EKI; HEHJ >?=>B?=>J?D= FEJ;DJ?7B 979>; EEBG/ERID ?CFH

+FDEQELRPB @LIJMRQBP > P@LOB CLOBE@EDROEQ @L  >KA QELPB P@LOBP >0B
QEBK C>@QLOBA FKERGIEE@LOBP FER@EFKD P@FOR-PBA LK MLQBKAPE SFKDP

6EBK TB BU>JFKB QEB +FDEQELRPB OBPRIQP TB @>K DERLENERDOBMB@FIFEP >OB ALFKD
TBIl TFQE QEBFO @>@EB MLIF@FBP

>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI; 7K:?JI 979>; FEB?90
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1?=KH ?1JH?8KJI?ED E< '"?=>J>EK]I, 4&®#EHI>; TOI;| 'ED= 79>; //'U 7K:?J <EH CE8?B; M;8
F7=;l

KIV LCPFQBP P@LOBA>  JB>KFKD QE>Q JLPQ PFQBP @>K ?BKBcQ COLJ PLJB @>@EB
LMQFJFW>QFLKP S>PQ J>GLOFQV LC PFQBP PLOB ?BILT TFQE P@LOFKD IBPP QE>K  I>PE
LK QEFP QEBOB FP > PFDKFc@>KQ >JLRKQ LC @>@EFKD LMMLOQRKFQFBP LK QEB TB?

+FDEQELRPB >IPL FKAF@>QBNELDBPK@LRIA ZBR+K OBMB>Q SFBBK2?IFKD > ILKDBO
@>@EB MLIEA)EB PFQBP QE>Q @LRIA ?BKBcQ COLJ >AAFQFLK>l @>@EFKD  LC QEBJ @>K OB/

QEBFO M>DB TBRDEK) QL > TELIB ,?
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1?7=KH ?1JH?8KJ?ED E< FEJ;DJ?7B 80J; EXL IB=P<HI>EKI; 979>?D= 7K:?J

Conclusion

“>@EFKD FP >K FK@OBAF?IV MLTBOCRI CB>QROB QE>Q >UEBP XA PBEBOMOL
FKQBOJBAF>OFBP PR@E >P "#-P QL PQLOB TB? @LKEBRQLBKRBOBOP 3EB MBOCLOJ>K@
?BKBCcQP LC QEFP >0B PFDKFc@>KQ PFK@B FQ OBAR@BP OLRKA QOFM QFJBP >KA JFKFJF
OBNRBPQP

">@EFKD FP >IPRO\S@LIMIB)LMF@ 3EBOB >OB KRIBOLRP '33/ OBPMLKPB EB>ABOP QE>Q @
@LEBV COBPEKBPP >P TBII >P S>IFA>QB @>@EB, Cache-Control . AFOB@EPRSGEAB >
QOBJBKALRP >JLRKQ WF@BIFQV >KA @LKQOSBOABBILMBOP PELRIA ?B @>RQFLRP >?LRQ
QEB >AAFQFLK>I LMMLOQRKFQFEFPGRBXFPQ-@LIBP TFQE 1BDRI>OI\ RRAFIFKDL
BKPROB QE>Q @>@EB>?IB OBPLRO@BP >0OB @>@EBA >MMOLMOF>QBIV FP BB@LJIBKABA
+FDEQELRPEKAL$#?LQ AL >K B@BIIBKQ GL? LC EBIMFKD QL PFIMIFCV QEB >K>IVPFP

>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI;
>JJFI H8EJ EH=
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Author

[ >RI">IS>KL

X M>RI@>IS>KL €) M>RI@>IS>KLE EQQMM>RI@>IS>KL @LJ

/ >RI">IS>KL FP >B? /BOCLOJ>K@B O@EFQB@F >QJEBOB EB EBIMP
?RPFKBPPBP FEBQEB MBOCLOJ>K@B LC QEBFO TB?FPPQBREB J>FKQ>FKBO
LC QEB '33/ O@EBSMOLGB@R@>K cKA EFJ QTBBQFAKBRI@>IS>KRILDDFKD
>EQOMI>RI@>IS>KL @KA PE>OFKD "33/ O@EEBPB>0@E >Q
EQQMRFP@RPP EQQNB-IMEFS

>JJFI MMM7AC7? 9EC
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Part IV Chapter 17

CDN

Written by Andy Daviesand Colin Bendell

-L?;M;: 80 4E7L 2;?1l +7KB 7BIDE+7JH?9A (;;D7¥D: H?A )OsBi
D7BOP;: 8¥=>K -7C7AH?I>D7ID: -?9A 1?I9EC?

:?J;: 80 -?9A 1?19EC?

Introduction

APB > "LKQBKQ #BBY -BQTLOH_ T>P LKBQBB 2LRABOP LOFDFK>| OB@LJIBKASQBLKP
J>HFKD TB? PFQBP IL>A C(JIPBASF@B QE>Q OBJ>FKP B>IkA EX.BEFP @E>MQBORT QEB 6
1>K>@ THOB DLFKD QMB.OB ELT TFABIVSEPBOB@LJIBKA>QFLK E>P ?BBK >ALMQBA ELT

PFQBP >OB RPFKD "LKQBEQWEBESLOHR-P >KA PLJB LC QEB CB>QROBFOBEEPFKD

YRKA>IBKQ>II\#-P OBAR@B I>QBK@V[QEB QF BFFQLOSMB@RQL-GRD ?BQTBBK QTL
MLFKQP LK > KBQTLRIEGLY > SFPFQLEFEBOL > BBPEKA 1>QBK@V Y £H@QLO FK ELT
NRF@HIV M>DBP IL>A

"“#- OBAR@BP I>QBK@V FK QIR ’*PBOSFKD @LKQBKQ COLJ IL@>QFLKP QE>Q >OB @ILPBC
RPBO >KA PB@LKOBOJFK>QFKD'QBBIBKB@QFLK @ILPBO QL QEB BKA RPBO

'FPQLOF@*#\P TBOB RPBA QL @>@EB MCPEIBP PL QE>Q QEB ILDF@>| M>QE COLJ QEB RPB

>JJF 1J;L;IEK:HI 9EC ; N'CFB;| HKB;| F>F
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QEBYQBP ?B@LJBP PELOUBQE>Q FP OBNRBRQBR?MBLMIB @>K ?B GBAQREB COLJ
QEB LOFDERO/PBBS >KA QEBK PQLOBA LIBORBIDBBO QL QERRRBESKD PCBO QFJIB

“#-P >IPL EBIM TFQE/3>QBK@\BEB I>QBK@V"LBBQBOJFKBP ELT ILKD FBRISHBPQ>?IFPE

> @LKKB@QFLK ?BQTBBK > ?0LTPBO BRELTREKISFQ BPHDL PB@ROB QE>Q @LKKB@QFLK >KA
RIQFJ>QBIV ELT NRF@HIV @LKQBKQ ALTKIL>AP Q ?BPQBKEBEBBOHMI@BEIV QTL

QEFOAP LC QEB PMBBA LC IFDEQ PL ELT ILKD QE>BPORHBKABRM BEF C>0 >M>0Q QEB QTL
BKAP LC QEBSBOR>QFLK >0OB >KA TE>QJP FK ?BQTBBK "LKDBPQBIB(EQUABHKBA

BNRFMJBKQ >KA QEB QVMB LC KBQTLOH TFII >Il SANEROEEBO #BOL J8B QEB PHEIS

BKA LC QEB @LKKB@QFLK @ILPBO QL QEB SFPFQLO OBAR @ BFEQESB KFEBK@I\KMB@OBVK
QFJBP 3+2 KBDLQF>QFLK QFJBP S&KBIE@OKQBKQ ALTKIL>A PMBBAP

IQELRDE "#-P >0B LCQBK QELRDEQ LC >P GRPQ @>@EBP QB-RPQF® G{AOBRS @ILPB QL
QEB SFPFQEB>0B @>M>?IB LC PL JR@E JLOB "#-RMBEKQBA QL GRPQ EHUENDR QEB
I>QBK@V MBK>KA/FK@OB>PFKDIVCERD LQEBO CB>QROBP QE>GBABBOELBOIK@B >KA
PB@ROFQV

4PFKD > "#- QL MOV AVK>JF@ @LKQBKQ ?>PB'3,+ M>DB /( OBPMLKPBP BQ@ @>K
Q>H>AS>KQ>DB LC ?LQE QEB OBAR@BA I>QBK@V ?BQTBBK QEB ?0LTPBO >KA QEB "#
LTK KBQTLOH ?>@H QL QEB LOFDFK

2LJB "#-P LCCBO QRPCLOJ>QFLKP QE>Q LMQFJFWB MFBBRML>QERBA
OBKABO JLOB NRF@HIWMIQFJFWB FJ>DBPWOREEB >MMOLMOF>QB PFWB ?LQE
AFJBKPFLKP >KA cIB RFMUBQEBSARB LK TEF@¥]QBBLFKD QL ?B SFBTBA

%OLJ >PB@ROMBUPMB@QFF@FLRPAR@ >KA ?LQP @>K ?B clQBOBA'ERQ ?
2BCLOB QEB OBNRERQPE-@E QEB LOFDFK >KA QEBFO TFAB @RPQLJBO ?>PB JB>KP
"“#.Pp @>K LCQBK PBB >KA OB>@Q QL KBT QEOB>QP PLLKBO

3EB OFPBBADB @LIJMRQEHILTP PFQBP QL ORK QEBFO LTK @LAB @ILPB QL QEBFO
SFPFQLOP ?LQE$BKIDMBOCLOJ>K@B >KA OBAR@FKD QEB IL>A LK QEB LOFDFK

%FK>II\#-P >IPL EBIM PFQBP QL >ALMQ KBT QB@EKLILDFBP TFQELRQ OBNRFOFKD @E>KDBP >Q
CLOB-JMIB33/  3+2 >KALO (/S @>K ?B BK>?IBA COLJ QEB BADB QL QEESBK FEBO
QEB LOFDFKB®OAI® PRMMLOBEQ V

Caveats and disclaimers

P TFQE >KL?PBOS>QFLK>| PQRBUB >0OB IFJFQP QL QEB P@LMB >KA FIM>@Q QE>Q @>K ?B JB>P
3EB PQ>QFPQF@P D>QEBOBA LK "#- RP>E?QUEKREBALBP KLQ FIMIV MBOCLOJ>K@B KLO

>JJFI ;D M?A?F;:?7 EH= M?A? :=,69ECFKJ?D=
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BCCB@®BEP LC > PMB@Fc@KAISO

3EBOB >0B J¥HFJFQP QL QEB QBRQEKAL ILDRPBA CLO QER61I>K>@ 3EBPB FK@IRAB

1J2:1'9+* 3+9<470 1'9+3)> 3EB 6B? 1J>K>@ RPBP > ABAF@>QBA KBQTLOH
@LKKB@QFLKRYESEBQF@>IIV PESGARP QO

/3-1+ -+4-7 '5./) 14)'9/43  3BPQP >OB ORK £BEKDIB A>Q>@BKRB@>KKLQ QBPQ
QEB DBLEMEF@ AFPQOF?RQFMC£CSIBKALOP

Y )+ +,4)9,  +3+88$>@E "#- RPBP MOLMOFBQ>0V QB@EKLILD'CERABEROFQV
OB>PLKP AL KLMBPB @>@EB MBOCLOJ>K@B

4)'1/?'9/43 '3* [39+73'9/43'1/?'9/43  )RPQ IBIDBLDWMEF@ AFPQOF?RQFLK QEB BCCB
LC I>KDR>DB >KA DBL PMB@Fc@ ALJ>FKP >0OB >IPL LM>NRB QL QEB QBPQFKD

"% ABQB@QFLKP MOFJ>OFIV ALKB QEOLRDE #-2 OBPLIRQFLK >KA '33/ EB>ABOP ||
"#-P RPB > #2"- $ QL J>M > RPBO QL >K LMQFJ>I A>Q>@BKUBGEBOPLIB
“4.P RPB K V'>PQ (/P LOAFOB@Q  OBPMLKPBP COLJ > ABIBD>QBA ALJ>FK
TEF@E EFAB QEB #-2 @E>FK (K LQEBO @>PBP TB?PFQBP RPB JRIQFMIB "#-P QL -
?BQTBBKEKALOP TEF@E FP EFAABK COLJ QEB PFKDIB OBNEEPRBBFERILC
LC QEFP IFJFQP QEB BKBRRGFBFSEB JB>PROBJIBKQP

,LPQ FIMLOQ>K@EBPB OBPRIQP OBdB@Q > MLQBKQF>I RQFIFW>QFLK ?RQ AL KLQ OBdB@C
8LRR?B FP JLOB MLMRI>O QE>K "2ELBPNBQIRKQE TFIl >MMB>0 >P BNR>| S>IRB TEBK
@LIM>OFKD RQFIFW>QFLK

6FQE QEFP FK JFKA QEBOB >OB > CBT FKQBKQFLK>| PQ>QFPQF@P QE>Q TBOB KLQ JB>PR(
@LKQR) LC > "#-

v ,B>PROFKD QEB 3FJB QL ¥QBD?) TLRIA ?B FKQBIB@QR>IIV AFPELKBPQ
TFQELRQ MOLMBO HKLTIBADB >?LRQ @>@EB>?FIFQV >RKEPPGIER RBECB@RFS
RPBP > "#- CL@4:3* 97/5 9/2+ 133 J>K>DBJBKQ ?RQ KLQ CLO @>@EFKD QEFP TLRI,
@OB>QB > AFP>AS>KQ>DB TEBK @LJM>OFKD >KLQEBO PFQB QE>Q RPBP > AFCC
SBKALO ?RQ ALBP >IPL @>@EBP QEBEILEEMBKE)I DEJ 7FFBO JE J>; //!
7D7BOI?I ?DHH<EHC7D9>7FJ;H 8;97KI; ?J :E;| DEYMIO9ED9BKI?EDI 78EKJ J>;
F;H<EHC7D9; E< ?D:?L?:K7B )I

S+ /958 ).+ /88 5+7,472'3)+ P JBKQFLKBA NBPERPIQEFP FP LM>NRB QL
QEB QBPQFKD >®RE-EKA QEBOBCLOB OBMB>Q QBPQP QL QBPQ M>DB MBOCLOJ>
@LIA @>@EB SP >ELQ @>@EB >0B RKOBIF>?IB

>JIFI >JIF78H?LEH= <7G >EM ?1 J>; :7J7 =7J%;H
>JJFI =2J>K8 9EC 2+* |EKD:7J?ED MFJ7=;DJ 8BE8 C71J;H ?DJ;HD7B EFJ?C?P7J?ED69>;9AI FO '
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Further stats

(K CROQR@®SFLKP LC QBB &>K>@ TB TLRIABMB@Q QL ILLH JLOB @ILPBIV >Q QEB 3+2 >KA
133 J>K>DBJBKQ ?BQTBBK "#-BKALOP .C FKQBOBPQ TLRIA QEB FIM>@Q LC ."2/ PQ>MIFKD
AFCCBOBK@BP FK 3+2 "FMEBO MBOCLOJ>K/GBA KBBROFLK TFKALT DOLSQE OKA
PMB@Fc@>IIV QEB >ALMQFLK LC 111 S SABRALEGI'R?F@

CDN adoption and usage

%0 TB?PFQBP >"#- @>K FEBIOIBOCLOJ>K@B CLO QEB MOFJ>0V ALJ>FK
www.shoesbycolin.com PR? ALJ>FKP LO PF?IFKD AL. images.shoesbycolin.com

LC checkout.shoesbycolin.com >KA cK>1lV QEFOA M>QIQEBR K>IVQF@P BQ@ 4PFKD >

"#- CLO B>@E LC QEBPB RPB @>PEPRIBOCLOJ>K@B FK AFC&BOBKQ T>
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@>M>?FIFQFBP ?RQ >OB K>0OLTIV CL@RPBA LK > PMB@Fc@ PLIRQFLK

3EFP FP @IB>0IV OBMOBPBKQBA TEBK ILLHFKD >Q QEB QLM "#-P CLRKA PBOSFKD QEB ?>P!
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RTT and TLS management

“4-P @>K LCCBO JLOB QE>K PFIMIB @>@EFKD CLO TB?PFQB MBOERCIPK @BVIMKOQ >
M>PP QEOLRDE JLAB CLO AVK>JF@ LO MBOPLK>IFWBA @LKQBKQ TEBK >K LOD>KFW>QFLK E>P :
LQEBO ?RPFKBPP OBNRFOBJBKQ MOLEF?FQFKD QEB @LKQBKQ COLJ ?BFKD @>@EBA 4QFIFWF
ME/PF@>| AFPQOF?RQFLK BK>?IBP FK@OB>PBA MBO IR @R/CRPEOPQEBOPIB>

KLQBA OBAR@FRB EP QEB JLPQ BCBRIBEKFSQL FIMBLTB? M>DB MBOCLOJ>K@B

@LIM>0OBA QL FK@OB>PFKD ?>KATFAQE

4PFKD > "#- FK QEFAVT@>K FIMSBIM>DB MBOCLOJ>K@B FKVTL T>

1BAR@B3B CLO"B>KA 3+2 KBDLQF>QFLK 3EB PMBBA LC IFDEQ FP LKIV PL C>PQ >KA
"“#.p LCCBO > EFDEIV AFPQOF?RQBA PBQ LC A>Q> @BKQBOP QE>Q >0B @ILPBO QL QE
(K QEFP VQEB ILDF@>| >NRME> AFPQ>K@B QEOR MRIEQHMEOPB QL
KBDLQF>QB/3@LKKB@QFLK >KA MBOCLOJ QEB 3+2 BEX@AREBHDOB>QIV OBAR@BA

1BAR@FKBBIE>P QEOBB FJJBAF>QB ?BKBCcQP %FCEBP BEEQWIR CLO QEB RPBO

QL OB@BRSQ> ?B@>RPB2 @LKKB@QFLK QFJB SBBLRKA 2B@LKAQEFP

TFIl FIMGB QEB QFJB FBROOHDOLT QEB @LKDBPQFLK TFKALT >KA RQFIFWB QEB CRiI
>JLRKQ LC ?>KATFAQE QEB RPBOHE>AE %FKAYOBAR@BP QEB MOL?>?FIFQV LC
M>@3@ ILPP 6EBK QEI3 EP EFDE KBQTLOH FKQBOC>@BP TFIl QFJB LRQ OBNRBPQP >K
OBPBKA MB@P! 3EFP @>K OBPRIQ FK AlBRIFERE GHARIER

"#-P @>K RQFIFWB MOB T>OU@ARKB@QFLKP QL QEB ?>@H BKA LOFDFK )RPQ >P
QBOJFK>QFKD QEB @LKKB@QFLK @ILPBO QL QEB QEBQFFH FERTIHDOLT

QEB @LKDBPQFLK TFREBT#- @>K ORBIEB OBNRBPQ QL QEB LOFDFK LK MOB
BPQ>?IFPEBAGLKKB@QFLKP QEBQ-BB>AV J>UFJFWBA @LKDBPQFLK TFKALTP (K
QEFP T5QEB LOFDFK @>K OBQROK QEB AVK>JF@ @"KQERIQ:\FRABABOKA QEB
@LKQBKQ @>K ?B JLOB BICB@YRSQL ?B BRIBA QL QEB T>FQFKD RPBO

TLS negotiation time: origin 3x slower than CDNs

2FK@B 3+2 KBDLQF>QFLKP OBNRFOBUEREANQBBMP ?BCLOB A>Q> @>K ?B PBK@COLJ > PBOS
PFIMIV FIMERKD QEB31@>K PFDKFc@>KQI'\¢B-(QNEBLM>DB MBOCLOJ:R@B JMIB ILLHFKD
>Q QEB ?>PB '3,+ M>DB QEB JBAF>K 3+2 KBDLQF>QFLK QFJB CLO LOFDFK OBNRBPQP FP JP CL
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>KA PFWB LC QEB @BOQFc@>QBI@ FANKB®SIPEB 3+2 KBDLQF>QFLK MBOCLOJ>K@B >KA Fk
@>PBP>@0@IFBKG GREP

3EB @BOQFc@EFE-RDB FP >Q QEB CLRKA>QFLK LC QEB BHKEKARPRH IV E>KAIBA ?
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@BOQFc@>QBP E>P > MBOCLOJ>K@B FIM>@Q @BOQFc@>QB @>K ?B S>IFA CLO LKB LO.
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TLS adoption

(K>AAFQFLK QL RPFKD > "#- CLO 3-33:MBACLOJ>K@B "#-P >OB LCQBK RPBA QL BKPROB
M>Q@EFKD >KA >ALMQFLK LC 3+2 @ FMEBOPFE§A 3R BBKREB >ALMQFLK LC 3+2 LK QEB
J>FK '3,+ M>DB FP JR@E EFDEBO CLO TB?PFQBP QE>Q RBB > £ 'H+ M>DBP >0OB
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PBCBA TFQE 3+2 @LIM>0OBA QL QEB COLJ LOFDFK ELPQBA M>DBP

1?7=KH #(/.L  ;HI?ED 7:EFJ?EPLI EH?=?D

$>@E "#- LCCBOP AFCCBQBRQ.O >ALMQFLK CLO ?LQE 3+2 >KA B EFUEBQF BORELKP
LCCBOBA 2LJB "#-P >OB JLOB >DD@BR&FSLII LRQ QEBPB @E>KDBP QL >Il @RPQLJIBOP TEBC
LQEBO "#-P OBNRFOB TB?PFQB LTKBOP QL LMQ FK QL QEB I>QBPQ @E>KDBP >KA LCCBO @
J>K>DBJBKQ QL C>@FIFQ>QB QEBPB GFRMEREP >KA S
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ILKD TFQE QEFP DHKBOMQFLK LC 3+2 "#- RPB >IPL PBBP EFDEBO >ALMQFLK LC BJBODFKD 3+2
SBOPFLKFBIBH2

(K DBKBD QEB RPB LC > "#- FP EFDEIV @LOOBI>QBA TFRIEAIAOBQ@-LK LC PQOLKDBO @FMEBOP
>KA PQOLKDBO BE€PFLKP @LIM>0BA QL LOFDFK ELPQBA PBOSF@BP TEBOB QEBOB FP > EFDEB(
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SBOV LIA >KA @LIMOLJFPBABIRR KFBIBH2

$J ?1 ?CFEHJ7DJ JE ;CF>71?P; JET] K ?D J>; 2;8 BC7D79 M?BB 8?71 JE J>; B7J;{HI?EDI
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,LOB AFP@RPPFLK LCBDRF.KP >KA @FMEBOP @>K ?B QHRRR G RIS/ @E>MQBOP

HTTP/2 adoption

ILKD TFQE 33 J>K>DBJBKQ >KA FINBPKD 3+2 MBOCLOJ>K@B "#-P >IPL BK>?IB KBT
PQ>KA>OABIBB >KA (/S 6EFIB JLPQ "#-P LCCBO PRMMLOQ CLO=83 J>KV E&B

PFDK>IBA B>0OIV PRMMLOQ LC QEB PQFII RKABSBROKIBKXDAB AB-ALMQFLK PQFII

ABMBKAP LK TB?PFQB LTKBOP QL BK>?IB QEBPB KBT CB>QROBP #BPMFQB QEB @E>KDB J>
LSBOEB>A QEB J>GLOFQV LC QEB 'BA EBDS"#-P E>P '33/ BK>?IBA

"4PE> BISBO >ALMQFLK LC '33/ @LIJM>OBA QL QEB KB>OIV  LC LOFDFK M>DBP

2FJFI>0IPR? ALJ>FK >KA QEFOA M>0QV OBPLRO@BP LK 'S8R EBBEB®B>ALMQFLK LC

'33/  >Q LO EFDEBO TEFIB QEFOA M>0OQV OBPLIRO@RR PEESFKFROA@QROB LKIV E>P
>ALMQFLK 3EB MBOCLOJ>K@B D>FKP >KA LQEBO CB>QROBRERDGEBB@RA FK QEB

33/  @E>MQBO

)EJ; BB &K;1JI M;HC7:; M?J> J>; B7J;1JHI?ED E< BB; M>?9> IKFFEHJI #//+2>;D EDBO
#I1+ ?I H;FEHJ;: J>?1 MEKB: ?D:?97J; ;?J>;H KD;D9HOFJ;: DEDHI BfiL,HHI J>7J :EBJ
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%FDROB  '3,+ >ALMQFLK LC '33/ ? V "#-

1?7=KH #(' 7:EFJ?ED J>?H F7THJIO EEKH;|
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%FDROB  '3,+ >ALMQFLK QEFOA M>0OQV OBPLRO@BP

Controlling CDN caching behavior

Vary

TB?PFQB @>K @LKQOLI QEB @>@EEKDCBELTPBOP >KA "#-P TFQE QEB RPB LC AFCCBOBKQ
'33/ EB>ABOP 3EB JLPQ @LJJLK FP Cache-Control EB>ABO TEF@E PMB@Fc@>11V

ABQBOJFKBP ELT ILKD PLIBQEFKD @>K ?B @>@EBA ?BCLOB OBQROKFKD QL QEB LOFDFK QL BK
QL A>QB

KLQEBO RPBCRI QLLI FP QEB R Vary :'@EEB>ABO 3EFP EB>ABO FKPQOR@QP ?LQE "#-P >KA
20LTPBOP ELT QtIOBKQ > @>@EB Vary EB>ABO >IILTP >K LOFDFK QL FKAF@>QB QE>Q QEBOB >
JRIQFMIB OBMOBPBKQ>QFLKP LC > OBPLRO@B >KA QEB "#- PELRIA @>@EBGB®E S>OF>QFLK P
3EB JLPQ @LJILKB>IMIB FBLIMOBPPRHE@I>OFKD > OBPLR Vary: Accept-

Encoding >IILTP QEB "# QL @>@EB QEB P>JB @LKQBKQ ?RQ FK AFCEBOBKQ CLOJP IFH
RK@LIMOBPPBA TFQE &WFM LO !OLQIF 258K #RIEFP @LIMOBPPFLK LK QEB dV PL >P QL

HBBM LKIV LKB @LSPFI>?IB 3E Vary EB>ABO BFFPB >IPL FKPQOR@QP QEB ?0LTPBO ELT QL
@>@EB QEB @LKQBKQ >KA TEBK QL OBNRBPQ KBT @LKQBKQ

12=KH 017=; E<Vary <EH #/( ;HL;: <HEC )I

6EFIB QEB J>FK RPIVary FP QL @LLOAF Content-Encoding ~ QEBOB >0B LQEBO FIMLOQ>KQ
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S>OF>QFLKP QE>Q TB?PFQBP RPB QL PAIBH@SBEB @k Vary >IPL FKPQOR@QP 2$. ?LQP
IFB #R@H#R@H&L &LLDIB >KA IFKDILQ QE>Q >IQBOK>QB @LKQBKQ TLRIA ?B OBQROKBA R
AFCCBOBKQ @LKAFQFLKP 3EFP E>P ?BBKSERALZIOMBEQQBBP @UO-MFKD_ PBKAFKD

2$. PMB@Fc@ @LKQBKQ FK LOABO QEHIM4BRIPEB O

%0 '3,+ M>DBP QEB JLPQ @LJILK RF Vary FP QL PFDK>l QE>Q QEB @LKQBKQ TFIl @E>KDB
LK QE User-Agent  3EFP FP PELOQ E>KA QL FKAF@>QB QE>Q QEB TB?PFQB TFIl OBQROK Al
@LKQBKQ CLO ABPHQLMP MELKBP Q>?IBQP >KA IFKH RKBROIEKD BRBPKBB IFkA
6E>QP>MMBEB RPB | Vary: User-Agent  FP >IPL BBQFDB LC QEB B>0IV Jb?FEBEIB

@LKQBKQ T>P PMIFQ ?BQTBBK "JAQP REOBDRI>CBHMBES QEB ?>@H BKA 6EFIB QEB
>ALMQFLK CLO OBPRILRRESP D>FKBA TFAB MLMRDEE Vary CLOJ OBJ>FKP

(K > PFJFI>OW Vary: Cookie  RPR>IIV FKAF@>QBP QE>Q @LKQBKQ QE>Q TFIl @E>KDB ?>PE
ILDDBA FK PQ>QB LC QEB RPBO LO LQEBO MBOPLK>IFW>QFLK

1?7=KH ECF7H?IED | Vary KI7=; <EH #/(' 7D: HIEKH®;! I;HL;: <HEC EH?=?D 7D: )

1BPLRO@BP FK @X@QR RF Vary: Cookie  >P JR@E >P QEB '3,+ OBPLRO@BP (KPQB>A
QEBPB OBPLRO@BP >OMRIVAR IFA>MQ ?>PBA L Accept  Origin  LC Referer ,LPQ

JBAF> CLOBIMIB TFII RIVary: Accept QL FKAF@>QB QE>Q >K FJ>DB @LRIA 7B% )/$& 6
)Y$&  LO)/$& 71 ABMBKAFKD LK QEB ?0LTPBO]P LC( Accept EB>ABQK > PFIFI>OV>

QEFOA M>0QV PE>OBA OBPLRO@BP PFDK>I QE>Q >K 7'1 /( TFIl AFCCBO ABMBKAFKD LK TEF
BJ?BAABA 3EFP V> @>I1 QL >K >A BBOSTFII OBQROK AFCCBOBKQ @LKQBKQ ABMBKAFKD LI
M>OBKQ TB?PFQB QE>Q @>IIBA QEB /(
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3EB Vary EB>ABO >IPL @LKQSFKRBIB@B LC "#- @E>FKP 3EBPB @>K % Vary 3EB:¥ABOP
PR@E Accept-Encoding, Accept-Encoding LO BBK Accept-Encoding, Accept-

Encoding, Accept-Encoding 9ROQEBO >K>IVPFP LC QEBPB ( Via FEB=A80 BKQOFBP
JFDEQ GB>| FKQBOBPQFKD A>Q@=JIZIEDER T J>K/ PFQBP >OBWKKXD QEFOA M>0QV Q>DP

,>K V LC QEB RPBP L Vary 3>0OBBQXBLRP 6FQE JLPQ ?OLTPBOP >ALMQFKMALR?IB H
@>@EFKD QEB Vary: Origin FP OBARKA>KQ Vary: Range LCVary:Host LO
Vary: * 3EB TFIA >KA S>OF>?IB F Vary JFP ABJLKPEXIB MOLLC QE>Q QEB FKQBOKBQ FP TBFOA

Surrogate-Control , S-maxage , and Pre-Check

3EBOB >0OB LQEBO '33/ EB>ABOP QE>Q PMB@Fc@>1IV Q>0ODBQ "#\P @@ REBPR@IE >P QEB
Surrogate-Control s-maxage pre-check >KA post-check  S>IRBP FK ( Cache-
Control EB>AB@K DBKBORP>DB LC QEBPB EB>ABOP FP ILT

Surrogate-Control >IILTP LOFDFKP QL PMB@FCV @>@EFKD ORIBP GRPQ CLO "#-P >KA >P "#-P
IFBIV QL PQOFM QEB EB>ABO ?BCLOB PBOSFKD OBPMLKPBP FQP it PRORFMP RFSOBFRK

FQ]P PROMOFPFKD QE>Q FQIP\>@EFRHLKABOSIQ >II (FBKPBBK COLJ PLIB "#-P QE>Q

PQ>QB YEROFM FQ

2LJB "#-P PRMMLO post-check  >P > JBQELA QL >IILT > OBPLRO@B QL ?B OBCOBPEBA TEBK FQ
DLBP PQ>IB : pre-check >P >maxage BNRFS>IBKQD%LPQ "#-P RP>DB pre-check

>KA post-check  T>P ?BILT 8 >ELL T>P QERB®BBMQFLK QL QEFP >KA >?LRQ LC OBNRBPQP

E>A pre-check=0, post-check=0 4KCLOQRK>QBIV QEFP PBBJP QL ?B > OBJK>KQ LC >K LIA
(KQBOKBQ $UMILOBO M>QEBDRE>K BIRPFHB ,LOB AFP@RPPFLK LK QEFP @>K ?B CLRKA FK QEE
">@EFK@E>MQBO

3EB s-maxage AFOB@EIHSCLOJP MEBP CLO ELT ILKY QRB@>@EB > OBPMLKPB @OLPP QEB
6 B? 1J>K>@ A>Q>PBQ GP#BIFSO FP QEB LKIV "# TEBGBI+ERPFEEB T>P PBBK >@OLPP
JRIQFMIB OBPLRO@BP[QEPRERIOFPB{OGHHSBIFSO]P OLIB >P > MR?IF@ "#QHEPIRFO DB
>@OLPP LQEBO "#-P PBBJP QL BEADFRAFSFAR> @RPQLIBORIGIEXFEFOA M>0QV P@OFMQP
LO 2>>2 MBEABOP RPFKD QE>Q M>OQF@RI>0 "#-
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1?7=KH :EFJ?ED E s-maxage 79Il )H ;IFEDI;I

6FQE LC PFQBP RPFKD > "#- CLO OBPLRO@BP >KA MOBPRJFKD QEBPB OBPLRO@BP >0OB
@>@EB>?IB QEB RP s-maxage PBBJP ILT

YRQROB OBPB>0O@E UMIEUBRO>@EB IFCEBIFRIBP QEB >DB LC QEB OBPLRO@BP >KA QEB RP
s-maxage SBOPRP LQEBO S>IFA>QFLHBRROEEE stale-while-revalidate

CDNs for common libraries and content

2L C>@EFP @E>MQBUNEEPBA QEB RPB LC @LJIBO@F>IP "#-P TEF@ E\QHBRFRMDIGL
ELPQ FQP LTK @LKQBKQ LO MBOE=MRHRRBWN>0QV OBPLRO@B FK@IRABA LK QEB PFQB

"LIJLK IF?0>OF BPBREORBOV >KA ILLORQ@B >IPE3FI>?IB COLJ MR?IF@ "#-P ELRQBA ?

&LLDIB "ILRAJ>0OB ,F@OLPLCQ BQ@ 4PFKD @LKQBKQ COLJ LKB LC QEB MR?IF@ "#-P FKPQ
ELPQFKD QEB @LKQBKOEFFECEEK QELRDE QEB @LKQBKQ FP ELPQBA LK > "# @OB>QFKD >
@LKKB@QFLK >KA DOLTFKD QEB @LKDBPQRLKHBFKABTQES ILT I>QBK@V LC RPFKD > "#-

&LLDIB ¥KQP FP QEB JLPQ MLMRI>O LC QEB @LKQBKQ "#-F/>KAGR BRAEABP LD KLK
CLKQ @LKQBKQ &LLDIB /( "ILRAMRIYDB:- >KA QEB ILLQPEMP "#- >OB QEB K& JLPQ
MLMRI>O
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1?=KH 0I7=; E<FK8B?9 9EDJ;DJ )l

P JLOB ?OLTPBOP FIMIBJBKQ M>OQFQFLKBA @>@EBRBFPE BOMSI@F #-P CLO ELPQFKD
@LJILK IF?EDFBP TFIl AB@OB>PB >KA FQ TFIl ?B FKQBOBPQFKD QL>PERBEBOEBRDEFK
CRQROB FQHEMP LC QEFP OBPB>0@E

Conclusion

3EB OBAR@QFLK FK I>QBK@V QE>@GHRXEIFFQE QEBFO >?FIFQV QL PQLOB @LKQBKQ @ILPB Q
SFPFQLOP BK>?IB PFQBBQCABPEVBOFBK@BP TEFIB OBAR@FKD QEB IL>A LK QEB LOFDFK

2QBB 2LRABOP] OB@LJIBKA>QFLK QL RPB > “#- OBJ>FKP >R/SsRQQLA> BOP >DIBY
LKIV LC PFQBP PBATEBFO '3,+ @LKQBKQ SF>>"#- >KALKIV >OB RPFKD > "#- CLO
OBPLRO@BP PLIPEBBRQV LC LMMLOQRKFQV CLO QEBFO RP>DB QL DOLT CROQEBO

3EBOB >0OB PLJB >PMB@QP LC "#- >ALMQFLK@EK@RBA FK QEFP >K>IVPFP PLIBQFJBP QEFP
T>P ARB QL QEB IFJFQ>QFLKP LC QEB A>Q>PBQ >KA ELT FQ]P @LIIB@QBA FK LQEBO @>PBP KBT
NRBPQFLKP BJBODBA AROFKD QEB >K>IVPFP

P QEB TB? @LKQFKRERISB B#- S BKALOP FI{QB >KA PFQBP RPB:KBOM@BP "#-
>ALMQFLK OBJ>FKP >K >0B> OF@E CLO CROQEBO OBPB>0@E FK BRQREB@AFQFLKP LC QEB 6
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Part IV Chapter 18

Page Weight

Written by Tammy E\ertsand Katie Hempenius
-L?;M;: 80 +7KB 7BIDE

D7BOP;: 8&7J?; #;CF;D?KI

:2J;:80 7L?: ! EN

Introduction

3EB JBAF>K TB? M>DB FP >OLRKA  *I FK PFWB >KA @LKQ>FKP OBNRBP{IPPRRKR ALBPK
QLL ?>A OFDEQ

'BOBJP QEB FPPRB TFQE JBAFYKERPEROL?IBIP 'V ABCKFQFLY GREBRP LKIV LK QEB JFAAIB
LC QEB AFPQOF?RBKIBEA QL @LKPFABO MBO@BKQRIEFB)ERQE BBQ >K RKABOPQ>KAFKD
LC QEB ?FDDBO MF@QROB

+LLHFKD >Q QEB QE MBO@EMIFBP BEB RKMIB>P>KL.RQREC LC QEB M>DBAJB
MRPEFKD >Q QEB RKPRPMB@QFKD MBBFRLB!BKA @LKQ>FK OBNRBPQP 3EFP FP
CEKHIVQBOOF?IB (C QEFRAERKQBOOF?IBRQQEBKR ABcKFQBIV KBBA QL OB>A QEFP
@E>MQBO
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Myth: Page size doesnOt matter

3EB @LJILK >ODRJBKQ >P QL MEDB PFWB AQRPIQQBO/IKOB FP QE>Q QE>KHP QL EFDE
PMBBA FKQBOKBQ >KA LRO PLRSHE@ BM 1B @>KBRBOSHS @LIMIB >KA J>PPBB/

@LIMIB M>DBP QL QEB BBMB@RI>QFLK 3EFP >PPRIMQFLK TLOHP cKB LFIQEIINGP V
TFQE FDKLOFKD QEB S>PQ PT>QEB LC FKQBOKBQ EFBE® @BPRIQL P>FA EFDE PMBBA
FKQBOKBQ >KA PLRMBSRABE

8BP LR @>K ?RFIA I>0DB OL?RPQ M>DBP QE>Q CBBI C>PQa QLLRIBBLRPS@P UBYLRQ
M>DB ?IL>Q FK QBOJP LC ELT FQ >CEBE@BBOR \BPMB@F>IIV JL?FIB LKIV RPBOP TEL AB>| TFQE
?2>KATFAQE @LKPRP LO A>Q> IFJFQP

>;9A EKJ /?C &7:B;9SI <7197D7J?D= EDB?D; 9ZBRKBIJEH ?J; EIJ M>?9> 97B9KB7J;l J>;
9EIJR?D :EBB7HI 7EII'}WI?ED7B $D9EC; F;H 97F?JEREFD=;| ?D 9EKDJHEXIDX'H>; MEHB:

$JSI 7D;;€F;D;H 'EH ?DIJ7D9; C7RHDEC; F7=; M>?9> 7] J>; J?C; E< MH?J?D= M;?=>|  (

9EJI E<J>;:7?BO F;H 97F?J7 ")$ E< (7TKH?J7D?7 #EM =BE87B ?1 J>; MEHB: M?:; M;8 M>;D F;EFB;
?D IEC; F7HJI E< J>; MEHB: MEKBE=TILKF 7 :70S| M7=;| @KIJ JE L?1?J 7 <;M :EP;D F7=;l

More bandwidth isnOt a magic bullet for web performance

$SBK FC JLOB MBLMIB E>A >@@BPP QERBBRBRABEB>MBO @LKKB@QFLKRQQ@BE=Q TLRIAK
@LIMIBQB PLIRQFLK #LR?IB QEB ?>KATFAQEBNIBERF@B >P C>PQ HR E>@TBBK
ABILKPQ@BAQE>Q FK@OB>PFKD ?>KWHMQE ? LKIV J>AB M>DBP  C>PQBO

3EB MOL?IBJ FP I>QBKEILYLC LRO KBQTLOHFKD MOLQL@LIP OBNRFOB > ILQ LC OLRKA QOFMP >K
LC QELPB OLRKA QOFMP FIMLPBP > I>QBk@¥MBKBION I>QBK@V @LKQFKRBP QL 7B >
MBOCLOJ>K@B MOL?IBJ TEF@K FR.QIQEB CLOBPBB>?IB QEBROBLO MBOCLOJ>K@B

@RIMOFQ TFIl @LKQFKRB QL ?B QE>Q > QVMF @@ TRQNSHIB-CERKAOBA LO PL >PPBQP ELPQBA
LK ALWBKP LC AFCCBOBR® PEISC QEBPB >PPBQP >0OB RKLMQFJFWBA RKJB>PROBA
RKJLKFQLOBA[>KA QEBOBCLOB RKMOBAF@Q>?IB

What types of assets does the HTTP Archive track, and how much do
they matter?

'BOBJP > NRF@H DILPP>0V LC QEB M>DB @LJMLPFQFLK JBQOF@P GEX@OEB:83 EX@EFS
JR@E QEB>QQBO FK QBOJP LC MBOCLOJ>K @BMRORFIEO B

3EB949'1 8/2+FP QEB QLQ>| TBFDEQEFKLE QEB M>DB (Q J>QQBOP BPMB@F>IIV QL JL?FIE

>JJFI M>7J:E;ICOI?J;9E1J 9EC
>JJFI ;L ;BEF;HAIC7? 9EC 8BE= >H ;I M>0 CEHB7D:M?:J> ?IDJ C7=?9 8KBB;J M;8 F;H<EHC7D9;
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RPBOP TEL&IFJFQBA >KA LO JBQBOBA A>Q>

FP QVMF@>IIV QEB PJ>IIBPQ OBPLRO@B LK QEB M>DB (QP MBOCLOJ>K@B
KBDIFDF?IB

4KLMQFJFWBA+8 >OB LCQBK QEB DOB>QBPQ @LKQOF?RQLQIFMBDR?IL>Q +
QEB QE MBO@BKQFIB LC QEB AFPQOF?RQFLK LC M>DB TBFDEQ FJ>DBP >@@LF
TELMMFKD ,!'LC > OLRDEIV ,!M>DB (K LQEBO TLOAP FJ>DBP @LIMOFPB >IJLP(
LC QEB QLQ>I M>DB TBFDEQ KA FC QE>Q >I(BBKVRDEKQEB KRJ?BO LC
FJ>DBP LK > M>DB E>P ?BEKAEKHLTBO @GBRPFLK@BP LK OBQ>FI PFQBP ,LOB LK

QE>Q I>QBO

*)7/59 J>QQBOP  M>DB @SK EOBI>BGRSILT ):5>2@0FMQ TBFDEQ ?RQ PQFII
PRCCBO COB32@OFMQ FKAF@QBA MBOCLOJ>K @ BKIO PFRDFB $S*! QEFOA
M>0QV P@OFMQ @>KSL@BHHIERO M>DB 3EB JLOB P@OFMRIPMKDB QEB
DOB>QBO QEB OFPH

(Q]P KLQ BKLRDE QL CL@RP PLIBIV LK SEEBHFRDQ>(Q]P MLPPERIB KI:DBP QL
@LKQ>FK WBOL ?IL@HFKD OBPLRO@®EFBRA OEFK EMQFJ>| MBOCLOJ>K@B
?B@>RPB LC ELR® )$>2@0FMQ FP OBKABOBA \BESIRPTEIMLOQ>KQ QL
RKABOPQ>KA "/4 RP>DBILRO/M>DBP ?B@>RPB@OFMQ @LKPRJIBP JLOB "/4

QE>K >Il LQEBO ?0LTPBO >@QFSFQFBP @LIBKEROFMIB): @HP QBER4
20LTPBO @3IOBPMLKA QL RPBO FKMRQ 3EFP @OB>QBP TE>QJP @LJILKIV @>I1B/
QE>Q >KWEKD CBBIFKD LC GHEQBOIB M>DB OBKABOFKD

I FP >K FK@OBAF?IB ?LLK CLO JLABOK TB? MEPBPMQMFAS.C ABPFDK

MOL?IBJP COLJ ?0LTPBO @LIM>QF?FIFQV QL ABPFDK J>FKQBK>K@B >KA RMA>C
6FQELRQ "22 TB TLRIA® ESB DOB>Q QEFHDOBPMLKBPRASPFDK 'RGBIFH
)>S>2@O0FMQ "22 ABE® QL ?B ?RIHV QL @>RPB MOLABIY BB@RQBA
PQVIBPEBBQP @>K @OB>QB > ELPQ LC MBOCLOJH{@RMODRIEIP\OBPEBBQP
Q>HFKD QLL ILKD QL ALTKIL>A >KA M>OPB QL FIMOLMBOIV MI>@BA PQVIBPEBBQ
QEB OBPQ LC QEB M>DB COLJ OBKABOFKD KA S*RIBISEMQQILSB "22 cIBP

BNR>IP JLOB MLQBKQF>I QOLR?IB
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Bigger, complex pages can be bad for your business

+BQJP >PPRJBRJOB KLQ > EB>0QIBPP JLKPQBO TEL@:BBK-?LIEFRD\WHRBFPFQLOP IRQ FC
WLR >OBLR PELRIA HKLT QE>Q PBOSFKDREBEBOMBM>DBP ERQGPQLL 3E>Q T>P LKB
LC QEB cKAFKDFELCDIB IBA J>@EFKB IB>OKFKD RERG\D>QEBGBA b JFIIFLK ?B>@LKP]
TLOQE LC OB>| RPBO A>Q> COLJ OBQ>FI PFQBP

3EBOB TBOB QEOBB OB>IIV FIMLBSI>X® QI QEFP OBPB>0O@E

"+949'1 3:2(+7 4, +1+2+398 43" 5'-+ <'8 .+ -7+'9+89 57++/)947 4,

)43 +78/438'LMBCRIIV QEFP AlBRELIB >P > ERDB PROMQRPBEK VE>Q

TB]SB GRPGEIBA >?LRQ QEB MBOCLOJ>K@B OF PNFIEBISPBALRP >PPBQP QE>Q
J>HB RM > JLABOK TB? M>DB

"4 32(+7 4, [2-+8 43" 5'-+ <'8 9.+ 8+)43* -7+'9+89 57+*/)947 4,
)43 ; +78/4382BPPFLKP FK TEF@E RPEBURBAKE>A CBTBO FJ>DBP QE>K FK
PBPPFLKP QE>QQAEEROQ

1?7=KH EDL;HJ;: II?EDI LI DED 9BMHJ;: I;1I?7EDI

1+88/438 </9. 247+ 8)7/598 <+7+ 1+88 D> 94 )43+796E>Q]P OB>IIV C>P@FK>QFKD

>JJFI MMMJ>?DAM?J>=EE=B; SECIZDHAEKIY;| ; NF;H?;D9; :;I?=D CE8?B; F7=; IF;;: BE7: J°C;
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>?LRQ QEFP @E3IQGRPR QEB PE>OM AOLMIBOPFKK@®BL?>?FIFQV >CQBO >?LRQ
P@OFMQP (Q]P QEB ILKD Q>FI QEMRBIEKPQ&K OBQ>FI PBPPFLKP @LKQ>FKBA
RMQL P@OFMQP

1?7=KH EDL;HI?ED/B, :HEFF?D= E<< 71 I9H?FJI?D9H

-LT QE>Q TEB @SBOBA T¥ M>DB PFWB >KA QIEWWRI>QQBQIP DBQ FKQL PLIB GRF@V '33/
O@EBPQ>QP PL TB @>K ?BQQBO RKABOPQ>KA QEB @ROOBKQ PQ>QB LC QEB TB? >KA QE
?1L>Q

Analysis
3EB PQ>QFPQF@P FK QEFP PB@QFLK >OBRII2:HPERRIOCQEDB >KA FQP OBPLRO@BP -LQ >I

OBPLRO@BP LK QEB TB? >OB @LJMOBPPBA ?BCLOB PBKABEDQERR HC-QHB-P RPBP QEB
@LIMOBPPBA PFWB

Page weight

1LRDEIV PMB>HFKD JL?FIB PFQBP >0B >?LRQ PJ>IIBO QE>K QEBFO ABPHQLM @LRKQBON
J>GLOFQV LC QEB AFCCBOBK@B FP ARB QL JL?FIB PFQBP IL.¥ABRIEBREIERFDEBEPHQLM
@LRKQBOM>0QP
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Mobile
"49'1 " ! 11 2'-+ 4):2+39
+7)+39/1+
%FDROB />DB TBFDEQ LK JL?FIB BRIALTK ¥ OBPLRO@B QVMB
Desktop
"49'1 " ! 1 2'-+ 4):2+39
+7)+39/1+

%FDROB />DB TBFDEQ LK ABPHQLBK?RUTHK ¥ OBPLRO@B QVMB

Page weight over time

.S BO QEB M>BD\QEB JBAF>K PFWB LC > ABPHQLM PFQB FK@RBSHEB\IBAF>K PFWB
LC > JL?FIB PFQB FK@OB>PBAPDBP >OB L SBOTEBIJFKDIV AOFSFKD QEFP FK@OB>PB
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Mobile

+7)+39/1+

Desktop

+7)+39/1+

"49'1 " ! 1 2'-+ 4):2+39

%FDROB "E>KDB FK JL?FIB M>DB TBFDEQ PFK@B

"49'1 " ! 1l 2'-+ 4):2+39

%FDROB "E>KDB FK ABPHQLM M>DB TBFDEQ PFK@B

%.0 > ILKDBO QBOJ MBORMBXEERF$1>DB TBFDEQ E>P @ESEOEXIB @EB@BHFR

QFJBPBOFBMEQCOLJ '33/ O@EFS ,BAF>K M>DB PFWB E>P DOLTK >Q > C>FORDBLKPQ>KQ C
PFK@B QEB '33/ O@HFS>0QBA@pEKD QEFP JBQOSE@TBOL >KA QEB FK@OB>PB FK M>DB

TBFDEQ L?PBASSBO QEB M>BPEDVP @LKPFPQBKQ TFQE QEFP

Page requests

3EB JBAF>K ABPHQLM M>CHRI>BBNRBPQP >KA QEB JBAF>K JL?FIB MBfDB (3+HDBP

>KA ):$8>2@O0FMQ >@@LRKQ CLO QEB J>GLOFQV LC QEBPB OBNRBPQP 3EBOB T>P KL PFDK

>JJFI >JIF78p?LEH= FEHJI F7=; M;?=>J 80JEJ7B
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QEB NR>KQFQV LO AFPQOF?RQFLKSBDUENRBBON/L

Mobile
+7)+39/1+ "49'1 " ! 1 2"+ 4):2+39
%FDROB ,L?FIB M>DB OBNRBPQMBRAIHK ¥ OBPLRO@B QVMB
Desktop
+7)+39/1+ "49'1 " ! 1l 2'-+ 4):2+39
%FDROB #BPHQLM M>DB OBNRBPRBIR R0IKY OBPLRO@B QVMB
File formats

3EB MOB@BAFKD >K>IVPFP E>P CL@RPBA LK >K>IVWFKD M>DB TBFDEQ QEOLRDE QEB IBKP LC C
QVMBP 'LTSBOFK QEB @>PB LC FJ>DBP >KA JBAF> FQ]P MBRABBBABBMES >KA ILLH >Q
QEB AFCCBOBK@BP FK OBPLRO@B PFWBP ?BQTBBK PMB@Fc@ cIB CLOJ>QP
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File size by image format (mobile)

+7)+39/1+ 1$ %

%FDROB (J>DBP cIB PFWBP LK JL?FIBBROALTK ¥ FJ>DB CLOJ>Q

2LJB LC QEBPB OBPRIQP M>OQF@RI>OIV QELPB CLO &(%P >0B OB>1IV PROMOFPFKD (C &(
TEV >0B QEBBFKD OBMI>@BA @J>QPBAF. /-& >KA 6$!/

3EB A>Q> >88 L?P@ROBP QEB C>@Q QE>Q QEB S>PQ J>GLOFQV LC &(%P LK QERITB? >OB >
MFRIP 3EBPB BRS>0OB QVMF@>IIV RPE@HFKRBIFIZRQ @>K >IPL ?B RPBA >P > E>@H QL
DBKBDB S>OFLRP "22 BCCB@QP 6EFIB QEBIPB-QBWILDBP FK QEBMBEBG QEB PMFOFQ LC
QEBFO RP>DB FP MOL?>?IV @ILPBQAQtPHE@FF®B TFQE P@OFMQP LO "22

YROQEBGBRQFD>QFLK FKQL QEB ASBSIBBQDE  LC &%P >OBV@BP LO PJ>IIBO
2VQBP FP QEB PFWEEM>QBKQ U BIR(% >KA LC &@%P >0B * LO PJ>IIBO

1?7=KH KCKB7J2L?1JH?8KJ?ED <KD9J?ED E< "$! VB; I?P;l

3EB Q>?IBP ?BILT PELT QTL AFCCBOBKQ >MMOL>@EEP QEEFBBFDBP COLJ QEB A>Q>
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PBQ QEB cOPQ LKB FP ?>PBA LK FJ>DBP TFQE > cIB PFWB DUBBEOBUEBERHE@LRA FP ?>PBA
LK FJ>DBP TFQE > cIB PFWB DOB>QBO @B8f ?

File size by image format for images > 100 bytes

+7)+39/1+ 1$ %

%FDROB  %FIB PFWB-2>DB CLOJ>Q CLO FJ>DBP VQBP

File size by image format for images > 1024 bytes

+7)+39/1+ 1$ %

%FDROB  %FIB PFWB2?>DB CLOJ>Q CLO FJ>DBP VQBP

3EB ILT ¢IB PFWB LC /-& FJ>DBP @LIM>OBA QL )/$& FIXDEEBIPROMOFPFKD )/$& RPBP

ILPPV @LIJMOBPPFLRPV @LIMOBPPFLK OBPRIQP FK A>Q> ILFFP FER@PBFAIB QS5 @EFB
PJ>IIBO cIB PFWBP BERIB /-& RPBRLPPIBPP @LIJMOBPPFERP ALBP KLQ OBPRIQ FK A>Q> ILPP
TEF@E QEFP MOLAR@BP EFDEBGONROIPRY FJ>DBP SBE)EFP AFCCBOBK@B FK cIB PFWBP FP
MOL?>?IV > OBdB@QFLK LC QEB MLMRI>OFQV LC /-8 ARB@LIQEERPRISOBK@V
PRMMLOSREBO QE>K AFCCBOBK@BP FK QEBFO BK@LAFKD >KA @LIMOBPPFLK

>JJFI ;D M?A?F;:?7 EH= M?A? 'EIIO69EEEH
>JJFI ;D M?A?F;:?7 EH= M?A? 'EIIB; || 6 QETED
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File size by media format

,/ FP L SBOTEBIJFKDIV QEB JLPQ MLMRI>O SFABL CLOJ>Q LK QKR DBDQRAE MLMRI>OFQV
FQ FP CLIILTBAB?, >KA ,/$& 32 OBPMB@ QBIY

4KIFIB PLIB LC QEB LQEBO Q>?IBP FK QEFP A>Q> PBQ QEFP LRBEHFIL VR IVHABUW

>0B @LKPFPQBKQIV PJ>IIBO LK JL?FIB TEF@E FP DOB>Q QL PBB (K >AAFQFLK QEB JBAF>K
SFABL FPBCB/ OB>PLK>?IB *! LK JL?FIB >KA *' LK ABPHQLM 3EB JBAF>K KRJ?BOP CLO

6 B?, >0B BBK ?BQQBO ?R{Q PHBRIA ?B GKHTFQE >>F® LC P>IQ QEB ARMIF@>QB JB>PROBJB
LC *I>@OLPP JRIQFMIB @IFBKQP >KA MBO@BKQFIBP FP > IFQQIB ?FQ PRPMF@FLRP .KB
BUMI>K>QFLK FP QE>Q FABKQF@>| ROV BFEBPKH-BBL FP FK@IRABA LK MOBP .C

QEB QEOBB CLOJ>QP ,/$& 32 @LKPFPQBKQIV E>P QEB EFDEBPQ cIB PFWB >@OLPP >Il MBO(
J>V ?B OBI>QBA QL QEB C>@Q QE>Q FQ T>P OBIB>PBAFK  J>HFKD FQ QEB LIABPQ LC QE
JBAF> CLOJ>QP

Mobile

+7)+39/1+ % +( "

%FDROB  5FABL PFWBJIBAF> CLOJ>Q LK JL?FIB

Desktop

+7)+39/1+ % +( "l
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%FDROB  5FABL PFWBJIBAF> CLOJ>Q LK ABPHQLM

Conclusion

.S BO QEB M>BSIM>DBP FK@OB>PBA FKIRIRDEIY  !OLQIF MBOCLOJ>K@B ?RADBQP >KA
?2>PF@ FJ>DB LMQFJFW>QF L@MER@BFO-0B MOL?>?IV QEB QEOBB QB@EKFNRBP TEF@E PELT QE
MOLJFPB CLO J>FKQ>FKFKD SEKEJMODB TBFDEQ TEFIB >IPL ?BFKD TFABIV >MMIF@>?IB >KA C>F(
B>PV QL FIMIBJBKQ 3E>Q ?BFKD P>FA Bi$OB@EBWEBIBKQP FK M>DB TBFIBQEBK

JLOB @LKPGRBAVQEB ILT >ALMQFLK LC 28@QR@BP QEOER QB@EKLILDV FQRBEBO

TLOAP >IQELRDE QEBOB >0RJFRQFKD QB@EKFNRBPSHKDRIMIE TBFDEQ TQKB

J>HB > AFCCBOBK@B FOBEERIRQ QL RPB

Authors

3>JJ V$BOQP
X Q>IJB SBOQP () Q>JIVBSBOQP & EQQMPMBBA@RBR@H.J

3>JJ V $BOQP E>P PMBKQ JLOB QE>K QTL AB@>ABP PQRAVFKD RESTHBQV >KA 47 %
M>PQ QB¢OP PIPECL@RPBA LK QEB FKQBOPB@QFLK LC 47 TFQE TB? MBOCLOJ>K@B
?RPFKBPP 2EB FRQ’2MBBA'RBS @L @E>FO L&BEBLOJ>K@B KLT

@LKCBOBK@IBA >RQELO LC QHE-IIV ?LLFC; $| (ED;0687E />; KI?D;ll 7BK;

E< sH<EHC7D9;

*>QFB 'BJMBKFRP

X H>QFBEBJIMBKFRK) HEBJMBKFRP

*>QFB 'BJMBKFRP FP >K BKDFKBBO LK QEB "EOLJB QB>J TEBOB PEB TLOHP LK J>HFKE
QEB TB? C>PQBO

>JJFI IF;;:9KHL; 9EC
>JJFI F;H<DEDB
>JJF I>EF ERBBEC FE:K9J E
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Part IV Chapter 19
Resource Hints

Written by Katie Hempenius
-L?;M;: 80 D:O 7L?;] 7HHOEBB7HD:4E7L 2;?Il
D7BOP;: 7D: ;:?J;: 8G?9A 1?I9EC?

Introduction

1BPLRO@B EFKIWBFAB "EFKQP_ QL QEB ?0LTPBO >?LRQ TE>Q OBPLRO@BP TFIl 7B KBBABA
>@QFLK QE>Q QEB ?0LBPB® ©9BPRIQ LC OB@BFSFKD QEFP EFKQ TFIl S>OV ABMBKAFKD L
OBPLRO@B EFKQ AFCCBOBKQ OBPLRO@B EFKQP HF@H LCC AFCCBOBKQQEB@R:KP 6EBK
FIMOSB M>DB MBOCLOJ>N@BSFKD > EB>A PQ>0Q QL FIMLOQ>KQ >KQF@FM>QBA >@QFLKF

$U>IMIBP LC MBOCLOJ>K@B SB88BXQP >P > OBPRIQ LC OBPLRO@B EFKQP FK@IRAB

* )>?LKD AB@OB>PBA 3FJB Qb@X@E® PB@LKAP/MOBIL>AFKD @OFQF@>| P@OFN

*  I>OBCLLQ 6FKB AB@OB>PBA 3FJB @ (BRBBCCRQROB M¥DBPB@LKAP/?
MOBCBQ@EFKD SFPF?IB IFKHP

©  "EOLJB @LJ AB@OB>PBA I>QBK@B@LKAR/MOB@LKKB@QFKD QL @OFQF@>I LO

>JJFI MMMV EH=/- HIEKH; >?DJI
>JJF| EKJK 8; 86" 5 7$5A, J
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3EBOB >OB CLRO PEBISBPLRO@B EFKQP PRWIMIFQREN. TPBOP @l dns-prefetch

preconnect preload  >KA prefetch

dns-prefetch

3EB OLIB I dns-prefetch  FP QL FKFQF>QB >K B>OIV #-2 ILLHRM (Q]P RPBCRI CLO @LJIMIBQFKD QI
#-2 ILLHRM CLO QEFOA M>QQABRINBB QEB #-2 ILLHRM LC > "# CLK(SMEROO QEFOA
M>0QV /(

preconnect

preconnect FKFQF>QBP >K B>0OIV @LKKB@QFLK FK@IRAFKEFK2REHBMKA 3+2

KBDLQF>QFLK 3EFP EFKQ FP RPBCRI CLO PBQQFKD RM > @LKKB@EB-RRBFQE > QEFOA M>0QV
preconnect >OBBOV PFJFI>O QL QE dns-prefetch ?R(preconnect E>P IBPP ?0LTPBO
PRMMLOQ 'LEBOFCLR ALKQ KBBA ($ PRMMLOQ MOB@LKKB@Q FP MOL?>?1V > ?BQQBO @ELF@E

preload

3EB preload EFKQ FKFQF>QBP >K B>0IV OBNRBPQ 3EFP FP RPBCRI CLO IL>AFKD FIMLOQ>KQ O
TLRIA LQEBOTFPB ?B ABR@®A 1>QB8 QEB M>0PBOB>JMIB FC >K FIMLOQ>KQ FJ>DB FP LKIV
AFP@RG?IB LK@B QEB ?OLTPBO E>BABKBMSOPBA QEB PQVIBPEBBRHB@BKPB QL

MOBIL>A QEB FJ>DB

prefetch

prefetch  FKFQF>QBP > ILT MOFLOFQV OBNRBPQ (Q]P RPBCRI CLO IL>AFKD OBPLRO@BP QE>Q
QEB PR?PBNRBKUEBO QE>K @ROOBKQ M>DB IL>A  @LJJLK RPB LC MOBCBQ@E FP IL>AFKD OBI
QE>Q QEB >MMIF@>QFLK "MOBAF@QP_ TFIl E)RPEIE K QEBEKEPB MOBAF@QFLKP @LRIA 7B
?>PBA LK PFDK>IB RRBO JLRPB 3BJBKQ LO @LJILK RPBO dLTP GMROKB

Syntax

LC OBPLRO@B EFKQ RP>DB OBIFBA Lk<link> QEB QL PMB@FCV > OBPLRA®B EFKQ %
BU>JMIB
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<link rel ="prefetch " href ="shopping-cart.js ">

.KIV LC OBPLRO@B EFKQ RP>DB3RPBAABOP QL PMB@FCV OBPLRO@®8 BRYIMB %

Link: <https://example.com/shopping-cart.js>; rel=prefetch

IB@>RPB QEB RP>DB LC OBPLRO@B EFKQP FK '33/ EB>QBBPBRFKABO LC QEFP @E>MQBO
TFII CL@RP PLIBIV LK >K>IVWFKD QEB RP>DB LC OBPLRO@B EFKQP F <link> RK@QFLK TFQ
'LTB SBOFQ]P TLOQE KLQFKD QE>Q BitCREWOBE LC OBPLRO@B EFKQP FK '33/£B>ABOP J>
FK@OB>PB3P /RPE FP >ALMQBA 3EFP FP ARB QL QEB C>@@®FEESPI3BMROMLPBA

QEB '33/ MOBIL>, Link EB>ABO >P > PFDK>I QL MRPE OBPLRO@BP

Resource hints

)EJ; />;H; M7I DE DEJ?9;78B; :289}8;IM;;D J>; KI7=; F7JJ;HDI <HBKI9; >?DJI ED CE87?B;
L;HIKI 5IAJEF />KI <EH J>; I7B< 9ED9?I;D;1l J>?1 9>7FJ;H EDBO ?D9BK:;l J>; 1373?13?91 <EH CES87I

+84:7)+ /39 #8'-+ 5+7)+39 4, 8/9+8
dns-prefetch
preload
preconnect
prefetch
prerender ABMOB@>QBA
%FDROB ALMQFLK LC OBPLRO@B EFKQP

3EB OBI>@ASLMRI>OFC dns-prefetch ~ FP RKPROMOFPFKD FQIP > TBII BPQ>?IFPEBA /( FQ c(
>MMB>OBAFK  FQ FP PRMMLOGBASGLO ?0LTPBOP >KA FQ FP QEBNIERPEEKE >I|
OBPLRO@B EFKQP !l dns-prefetch  LKIV MBOCLOJP #-2 ILLHRMP FQ @ LKRRIERR)IB

A>Q> >KA QEBOBCLOB QBEBUBFERB ALTKPFAB QL dns-prefetch  FP JLPQ RPBCRI FK

EFDE I>QBK@V PFQR>QFLKP

3E>Q ?BFKD P>FA FC > PFQB ALBP KLQ KBBA QL PRMMLORY EQ@EKRBI dns-

>JJFI ;L ;BEF;iCEP?BB7 EH=E@ &//+ #;7:;HI'?DA
>JJFI 97D?KI; 9EC <;7J B?DB DI FrikiJ9>

2019 Web Almanac by HTTP Archive 375


https://developer.mozilla.org/docs/Web/HTTP/Headers/Link
https://caniuse.com/#feat=link-rel-dns-prefetch

Part IV Chapter 19 : Resource Hints

prefetch QL preconnect FP MOL?>?IV > DLLA FAB> (K PEEUB '33/2 FP R?FNRFQLRP
preconnect VFBIAP DOBAMIRICLOJ>K@BOEBIBKQP TEFIB PQFII ?BRKDEKEE-SLQB

QE>Q RHKBI dns-prefetch preconnect KLQ LKIV FKFQF>QBP QEB #-2 ILLHRM ?RQ@ >IPL QEB 3
E>KAPEB+KA 3+2 KBDLQF>QFLI@BBERFc@>QB @EREAEKKIL>ABA AROFKD 3+2 KBDLQF>QFLK
>KA QEFP QVMF@>1IV @LPQP > @MMIB LC HFIL?

prefetch  FP RPBA? LC PFQBP J>HFKD FQ QEB IB>PQ TFABIV RPBA OBPLRO@B EFKQ 3EFP ILTF
J>V ?B BMI>FKBX QEB C>@C prefetch  FP RPBCRI CLO SFMDIPR?PBNRBKQEBO QE>K
@ROOBKQ[M>DB IL>AP 3ERP F@HGILRBA FC > PFQB FP LKIV CL@RPEKIORIEEHO

I>KAFKD M>DB LO QEB MBOCLOJ>K@B LC QEB cOPQ M>DB SFBTBA

+84:7)+ /398 +7 '+ +84:7)+ /398 47 '+
+4/'3 9. +7)+39/1+

+84:7)+ /39
dns-prefetch
preload
preconnect
prefetch

prerender ABMOB@>QBA

%FDROB ,BAF>K >KA QE MBO@BKQFIBP LC QEB KRJ?BO LC OBPLRO@B EFKQP RPBA MBO M>|
M>DBP RPFKD QE>Q OBPLRO@B EFKQ

1BPLRO@B EFKQP >OB JLP(BBEBB@@PSB RPBA PBIB&QMNS>;D ;1HOJ>?D= ?| ?CFEHJ7DJ

DEJ>?D= MFDROB  >7B PELTP QEB KRJ?BO LC OBPLRO@B EFKQP MBO M>DB CLO M>DBP RPF!
IB>PQ LKB OBPLRO@B EFKQ IQELRDE QEBOB FP KL @I1B>0 @RQ ORIB CLO ABcKFKD TE>Q >K >M
KRJ?BO LC OBPLRO@B EFKQP FP FQ >MMB>0OP QE>Q JLPQ PFQBP >0OB RPFKD OBPLRO@B EFKQ

The crossorigin attribute

,LPQ "QEAFQFLK>_ OBPLRO@BP CBQ@EB/ALKIFEBJ@BPEBBIRP@OFMQB CBQ@EBA

TFQELRQ LMQFKD FK QL "OLPP .OFDFK 1BPLRO@B 2ESBFEDB>KP QE>Q FC QELPB

OBPLRO@BP >0OB CBQ@EBA COLJ > @OBP\LABOFRIPRIEBFO @LKQBKQP @>KKLQ ?B OB>A 7>@
7V QEB M>DB ARB QL QEB P>JB LOFDFK MLIF@V

(K PLJB @>PBP QEB M>DB @>K LMQ FK QL CBQ@E QEB OBPLRO@B RPFKD ".12 FC FQ KBBAP QL

>JJFI ADEMB;:=; :?=?9;HJ 9EC IEBKJ?ED .*  >JCB
>JJFI ;L ;BEFICEP?BB7 EH=E@ &//+ *-.
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@LKQBKQ ".12 BK>?IBP QEB ?OLTPE® QIBOJFPPEIKA DBQ >@@BPP QL QELPB @OLPP LOFD
OBPLRO@BP

%.0 KBTBO OBPLRO@BEVMBK(fetch() OBNRBPQP $2 JLARIBP QEB ?0LTPBO ABC>RIQP ¢
OBNRBPQFKD QELPB OBPLRO@BP RPFKD ".12 C>FIFKD QEB OBNRBBQRBERRDBIV FC QEB |
DOKQ FQ MBOJFPPFLK QL >@@BPP QEBJ

crossorigin
S+

#8'-+ =51'3'9/43

(C QEB @OLPPLOFDFK >QQOF?RQB FP >?PBKQ QEB OBNRBPQ TFII CLIILT QEB

-LQ PB
QFBQ MLIF@V

>KLWJLRP LO

$LB@RQBP > @OLPP LOFDFK OBNRBP E>Q ALBP KLQ FK@IRAB @OBABKQF:
ENRESSIBKQ @RQBP>@ QQE>Q Q FK@IRAB @OBABKQ

RPB @OBABKQF>IP $B@RQBP > @OLPP LOFDFK OBNRBPQ QE>Q FK@IRABP @OBABKQF>IP
%FDROB  ALMQFLK LC (crossorigin ~ >QQOF?RQB >P > MBO@BKQ LC OBPLRO@B EFKQ FI

(K QEB @LKQB.C OBPLRO@B EFKQP Ri crossorigin -~ >QQOF?RQB BK>?IBP QEBJ QL J>Q@E
QEB ".12 JLAB LC QEB OBPLRO@BPUEBRMMLPBA QL J>Q@E >KA FKAF@>QBP QEB @OBABK
FK@IRAB FK QEB OBNREPJMIB anonymous BK>?IBP ".12 >KA FKAF@>QBP QE>Q KL
@OBABKQF>IP PELRIA ?B FK@IRABA CLO QELPB @OLPP LOFDFK OBNRBPQP

<link  rel ="prefetch href =" https://other-server.com/shopping-

cart.css " crossorigin  ="anonymous " >

IQELRDE LQEBO '3,+ BIBJBKQP PRMMLOQ QEB @OLPPLOFDFK >QQOF?RQB QEFP >K>IVPFP
RP>DB TFQE OBPLRO@B EFKQP

The as attribute

as FP >K >QQOF?RQB QE>Q PELRIA ?B Rlpreload OB RO@B EFKQ QL FKCLOJ QEB ?0LTP
LC QEB QWBIB FJ>DB P@OFMQ PQVIB BQ@ LC QEB OBNRBPQBA OBPLRO@B 3EFP EBIMP
@LOOB@QIV MOFLOFQFWB QEB OBNRBPQ >KA >MMIV QEB @LOPBERN "L KQEKEX2B@ROFQ)
PB@ROFEWE>KFPJUMOBPPBA SF> '33/ EB>MESQ EBIMP JFQFD>QB QEB FIM>@Q LC 722 >KA
LQEBO J>IF@FLRP >QQA®BP-DFKD > P>CBIFPQ LC QORPQBA PLRO@BP LKIV @LKQBKQ CO
PLRO@BP @>K ?B OBKABBEPRBB

>JJFI :;L ;BEF;HI =EE=B; 9EC M;8 <KD:7C;DJ7BI I;98H?JO
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88%

1?=KH />; F;H9;DJ E<IBKH; >?DJ ?DIJ7D9;l KI?D: as ;7JIJH?8KJ;

LC OBPLRO@B EFKQ FKPQ>K@! as }FB@EEPRQB € as €P PMB@FcBA FQ FP
LSBOTEBIJFKDIV RPBA CLO P@OFMQP  LC RP>DB FP P@OFMQ CLKQ >KA PQVIBP 3EFP FP
RKPROMOFPFBIO QEB MOLIJFKBKQ OLIB QE>Q RFRBLFIP RAOBP] >0@EFQB@QROB >P TBII QEB
EFDE COBNRBK@V TFQE TEF@E P@OFMQP >CHRAGRPEARREBQSEHS FQ QEBOBCLOB
M>O0QF@RI>0IV FIMLOQ>KQ QE>Q P@OFMQP DBQ QEB @LOOB@Q "2/ >MMIFBA QL QEBJ

The future

Q QEB JLIBKQ QEBOB >OB KL MOLMLA#K®REB @ROOBKQ PBQ LC OBPLRO@®EFKQP 'LTB
MOFLOFQV EFKQP SKEWAQESAFKD >0B QTL MOLMLPBA QB@EKLILDFBP QE>Q >0B PFJFI>O FK PI
OBPLRO@B EFKQP FK\QESEFBEB(P CLO LMQFJFWFKD QEB IL>AFKD MOL@BPP

Priority Hints

JOFLOFQV EFXQB >K /( CLOUBIOBPPFKD QEB CBQ@E MOFLOFQ high * low _RO@B
auto 3EB/ @>K ?B RPBA TFQE > JIBB [T '3,+ Q>DP PMB@F(<image>  <link

<script> >KA <iframe>

<carousel>
<img src="catl.jpg" importance="high">
<img src="cat2.jpg" importance="low">
<img src="cat3.jpg" importance="low">

</carousel>

1?7=KH N7CFB; #/(' E< KI?D= FH?EH?JO >?DJI ERBEH+I?C7=;l

%.0 B>JMIB FCR/E>A >K FJ>DB @>OLRPBI MOFLOFQV EFKQP @LRIA ?B RPBA QL MOFLOFQFWB C

>JJFI M?9= =?J>K8 ?E FH?EH?JO >?DJI
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QE>Q RPBOP PBB FJIBAF>QBIV >KA ABMOFLOFQFWB [>QBO FJ>DBP

0.04%

1?=KH >, H7J; E< FH?EH?JO >?DJ 7:EFJ?ED

JOFLOFQV EFK@EMIBEBKQBAKA @>K ?B QBPQBA SF> > CB>QROB d>D FK "EOLJFRJ ?0LTPBC
SBOPFLKP >KA RM B¥QE>Q FQ FP PQFIBEFEBKQ> QB@EKIQLERRKPROMOFPFKD QE>Q FQ
LKIV RPBA”?  LC PFQBP

LC MOFLOFQV EFKQ RP>DE <img> @&DP /OFLOFQV EFKQP >0OB JLPQIV RPBA QL ABMOFLO
OBPLRO@BP  LC RP> importance="low" LC RP>DB F importance="high"

Native lazy loading

>QFS8 I>WV IL>AFKP > K>BFf CLO ABCBOOFKD QEB IL>A LC LCC P@OBBK-RBDBEFRA FCO
COBBP RM OBPLRO@BP AROFKD QEB FKFQFSLRAFDEAFKBDKPPBQP QE:SBOBGBBA
JOBSFLRPIQEFP QB@EKFNRB @LRIA LKBB2EQRQERBE QEFOAMSQ@OMGOFBP

3EB /( CLO K>Q@FSWV IL>AFKD ILLIBRQEF <img src="cat.jpg">

->QFS8 I>WV IL>AFKISBPI>?IB FK ?0LTPBOP ?>PBA LK "EOLJFRJ >KA RM 3EB /( T>P
>KKLRK@BA QLL I>QB CLO FQ QL ?B FK@IRABA FK QEERBASIP BBQIIC @EFRYFQ FP
PLIBQEFKD @BM >K\B LRQ CLO FK QEB @B3EXD V

Conclusion

.S BGIl QEFP A>Q> PBBJP QL PRDDBPQ QE>Q QEBOB FP PQFII OLLJ CLO CROQEBO >ALMQFI
EFKQP ,LPQ PFQBP TLRIA ?BKBcQ COLJ >ALMQFKD >KA L preconnect <CGQL dns-

prefetch JR@E PJ>1IBO PR?PBQ LC PFQBP TLRIA ?BKBcQ CC prefetch  3K{A LO

preload 3EBOB FP DOB>QBO KR>K@B FK PR@( prefetch 'R preload TEF@E

@LKPEFEP FQP >ALMQFLK QL > GIHEXD>-PRE QEB MLQBKQEHR>IPL DOB3®)BO/RPE

>KA QEB J>QRIFLK LC J>@EFKB IB>OKFKD QB@EKLILIBFIBREFK@IOBHB QEB >ALMQFLK LC
preload >KA prefetch

>JJFI MMMO>EC;1J7JKI 9EC <;7JKH
>JJFI M;8 ;L D7J?LB7PO BE7:?D=
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Author

*>QFB 'BJIMBKFRP

X H>QFBEBJMBKFRK) HEBJMBKFRP

*>QFB 'BJMBKFRP FP >K BKDFKBBO LK QEB "EOLJB QB>J TEBOB PEB TLOHP LK J>HFKE
QEB TB? C>PQBO
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Part IV Chapter 20

HTTP/2

Written by Barry Rollard

-;L?;M;: 80 7D?;B .J;D8;H=E8?D (7HN7D: D:H;M "7BBED?
D7BOP;: 8@7KB 7BIDE

:?J;: 80 -79>;B EIJ;BBE

Introduction

'33/  T>P QEB cOPQ J>GLO RMA>QB QL QERRMERQ®IOLQL@LI LC QEB TB? FKEB3PIV V
(Q >OBASTFQE > TB>IQEWRB@Q>QFLKP FQ MOLJFPBA > COBB MBOCLOJ>K@B ?LLPQ TFQE
ALTKPFABP ,LOB QE>K QE>Q TB @LRIA PQLM ALFKD >Il QEB E>@HP >KA TLOH >OLRKAP QE
CLO@BA RP FKQL ARB QL FQP FKBCc@FBK@FBP 'RKAIFKD FIBRFESKDAROMEISBKIKA B
TLRIA >Il ?B@LJIB >KQF M>QQBOKP FK JK(#3/ >P FIMGBA MBOCLOJ>K@B TLRIA ?B
MOSFABAABC>RIQ

3EFP JB>KQ QESEKE)ELPB TFQELRQ QEB PHFIIP >KA OBPLRO@BBQEBPLK@BKQO
MBOCLOJ>KI@BIA PRAABKIVIB-MBOCLOJ>KQ TB?PFQBREBOIEB OB>IFQV E>P ?BBEC-P B
> IFQQIB JLOB KR>K@BA QE>K QE>Q (SHEEDBBHAP PFK@B QEB CLOJSH+MMOS/

>P > PQ>KA>OA FK ,>>P  1%" PL KLT FP > DLLA QFJB QL SBGIELT QEFP OBBOFS
KBT QB@EKLILDV E>P C>OBA FK QEB OB>| TLOIA

>JJFI JEEBI ?;8#= >JCB H<9
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What is HTTP/2?

%.0 QELPB KLQ C>JFIF>0 TFQE QEB QB@WEHIILPA@HDOLRKA FP EBINEREBLIIPE LC
QEB JBQOF@P >KA cKAFKDP FK QERP RXEXMVQB@BADELP >IT> VP ?BBK > QB ?>PBA
MOLQL@LI K '33/ @IFBKRFIB? 20LTPBO LMBKBA @8KKB@QFLK QL BRBRS QEBK
PBKQ >K '33/ @LJJ>KA IB GET /index.html QL >PH CLO > OBPLRO@B

3EFP T>P BKE>K@BA FK '38IL >AA#//+ >;7:HI  PL S>OFLRP MFB@BP LC JBQ>A>Q> @LRIA 7B
FK@IRABA FK >AAFQFLK QL QEB OBNRBPQ PR@E >P TE>Q ?0OLTPBO FQ FP QEB CLOJ>QP FQ RK
3EBPB '33/ EB>ABOP TBOB >IRI@B-PBA >KA PBIQBA? KBTIFKB @EEQBOP BEIFM>OPBA

QEB FK@LJFKD OBNRBPBFEKD QEB OBNRBPQ'SB/EBSABOP IFKB/TFKB >KA QEBK QEB

PBCED OBPMLKABA TFQE FQP LTK '33/ OBPMLKPB EB>ABOP FK >AAFQFLK QL QEB >@QR>I OBPLR
OBNRBPQBA

3EB MOLQL@LI PBBJBA PFIMIB ?RQ FQ >IPL @>JB TFQE IFJFQ>QFLKP B@>RPB '33/ T>P BPPBKQ
PVK@EOLKLRP LK@B >K '33/ OBNRBPQ E>A ?BBK PBKQ/ @GHEKKBIARELK T>P ?>PF@>11V LCC
IFJFQP QL/2¥EFKD BIPB RKQFI QEB OBPMLKPB E>A ?BBK OBQROKBA OB>A >KA MOL@BPPBA 3EF
FK@OBAF?IV FKBCc@FBKQ >KA OBNRFOBAKRBFFQIRIBP ?OLTPBOP QVMF@>IIV RPB QL >IILT

> |IFJFQBA CLOJ LECINBtPWV>QFLK

3E>Q FK FQPBIC ?0FKDP FQP LTK/R@PREP@RBLKB@MHB >KA OBPLRO@BP QL PBQ RM >KA DBQ
QL CRIl BCc@FBR@B@F>I1IV TEBK RPFKD '33/2 TEF@E OBNRFOBP >AAFQFLK>I PQBMP QL PBQ RM
BK@OVMQFLK '33FJMOLSBA QEFP PLIBTE>Q >IILTFKD OBRRBLLEKB@QFLKP CLO

PR?PBNRBKQ OBNRBPQP ?RQ PQFIBAPEKKMBIFS/>QFLK FPPRB

#BPMFQB '33/ ?BFKDUQB?>PBA QEB OB>IFQV FP QEEBRRPEAMIKRLOQQB>Q IB>PQ FK
FQRDCLOJ>Q 6EFIB FQ T>P QORB QE>Q '33/ EB>ABOP TBQEEGHLOEP QEBIPBIS

LCQBK TBOB KBQQSCIBP B8+ )2 >KA22 >OB RPR>@LIMOBPRBLO SKPPMLOQ FKOL >
2FK>0V CLOJ>Q RPFKD &WFM !OLQIFLKOJEBIFt+BP BFI>DBP >KA SFABOB PBBSFK
QEBFO LTK CLOJ>QP 3EB TELIB '33/ JBPP>DB FP QEBKMEIBBKEKCE3/2 QL BK@OVMQ QEB
JBPP>DBP (RBI@ROBBYPLKP

2L QEB TB? E>A ?>PF@>BBAILK COLJ QB ?>PBASBOMLOQ > ILKD QFJB >DL ?RQ '33/ E>A

KLQ .KB OB>PLK CLO QEFP PQ>DK>QFLK T>P ?B@>RPB FQ T>P PL AFC¢@BEIIEKEKQOLAR@B >K
@E>KDBP QL PR@E > R?FNRFQLRPBVIER/QUME@BSFIRP BCCLOQP E>A QOFBA >KA E>FIBA >K
OLRQBOP cOBT>IIP >KA LQEBO IBRARBABOPQLLA '33/ >KA TLRIA OB>@Q ?>AlV QL J>GLO
@E>KDBP QL FQ>AMKIDQEBJ >Il QL PRMMLOGBORBLIST>P PFIMIV KLQ MLPPF?IB

(K &LLDIB >KKLRK@BA QE>QWJEEDB TLOHFKD LK >K >|QEIBE>QESUQBE?>PBA '33/
@>IIBa# 8 TEF@E E>P PFK@B ?BBK ABMOB@>QBA FEFRILRO®DBHC QEB C>@Q QE>Q
'33/ JBPP>DBP TBOB LCQBK BK@OVMQBA FK '33/2 TEBH@IP \QEBJ ?BFKD OB>A >KA

>JJFI MMMO>HEC?KC EH= IF:0
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FKQBOCBOBA TFQE BK OLRQB

&LLDIB @LKQOLIIBA LKB LC QEB JLPQ MLMRI>OEQLIBPB&R PLIB LC QEB JLPQ MLMRI>O
TB?PFQBELLDIB 8RR?B &J>FIaBQ@ PL ?LQE BKAP LC QEB @LKKB@QFLK TEBK ?LQE TBO
QLDBQERBOLDIP FAB> T>P QL M>@H '33/ JBPP>DBP FKQL > MOLMOFBQ>0V CLOJ>Q PBKA QI
>@OLPP QEB FKQBOKBQ >KA QEBK RKM>@H QEBJ LK QEB LQEBO PFAB 3EB $10MOFBQ>C
?FK>0V ?>PBAQEBO QE-H@B>PBA 3EFPBAIBLIB LC QEB J>FK MBOCLOJ>K@B MOL?IBJP TFQ
33/ ? V>IILTFKD JLOB BCc@FBKQ RPB LC"*@EKREBBQFLK KBD>QFKD QEB KBBA QL LMB
QEB PFU @LKKB@QFLKP QE>Q E>A ?B@LJB QEB KLOJ RKABO '33/

IV RPFKD 2/8 FK QEB OB>| TLOIA/ QEBB >?IB QL SB0RE>Q FQ T>P JLOB MBOCLOJ>KQ CLO OB>
RPBOP >KA KLQ GRPQ ?B@>RPB LC PLIBIMBOMIBKG> OBPRIQP CQBO OLIIBKRLLRQ 2/4

&LLDIB TB?PFQBP LQEBBIBEIA 20OLTPBO PQ>0QBA FIMIBIBKQFKD FQ >KA QEBK FQ T>P
PQ>KA>OAFWB QEFP MOLMOFBQ>0V CLOJ>Q FKOL >K FKQBOKBQ POSKAEOK >KA QERP '33

'33/ E>P QEB CLIILTFKYY @ LK@BMQP

* IFK>0V CLOJ>Q
* RIQFMIBFKD
%ILT @LKQOLI
* JOFLOFQFW>QFLK
* 'B>ABO @LJMOBPPFLK

° /RPE

37> ,472'9  JB>KP QE>Q '33/ JBPP>DBP >OB JIAMBA FKQLBBLC > MOB ABcKBA CLOJ>Q
J>HFKD '33/ JBPP>DBP B>PFBO QL M>OPB >KA TLRIA KL ILKDBO OBNRFOB P@>KKFKD CLO K|
@E>@QBOP 3EFP FP ?BQQBO CLO PB@ROFQV >P QEBRB/ITERR: G RIFBBREEDPFLKP
LC'33/ (Q >IPL JB>KP '33/ @LKKB@QFLKP @2:K978l+=+* #FCCBOBIKQBRALO AFCCBOBKQ
PQOB>JP @>K ?B PBKQ LK QEB P>JB @LKKB@QFLK TFQELRQ FKQBOCBOFKD FBBE B>@E L(
FK@IRABP > PQOB>J FABKQFCBO >KA FQP IRKEXDE-|RIPFIR@E JLOB BCc@FBKQ RPB LC >
PFKDIB/3®LKKB@QFLK TFQELRGEQEBEA LC LMBKFKD >AAFQFLK>| @LKKB@QFLKP (AB>IIV T
TLRIA LMBK > PFKDIB @LKKB@QFLK MBO ABRHIRIGFMIB ALI>FKP

'> SFKD PBM&B PQOB>JP ALBP FKQOLAR@B PLUBQFBRMB KD TFQE PLJB MLQBKQF>| ?BKBC(
'33/ KBBAP QEB @LK@B®I@:)E39740L >IILT QEB AFCCBOBKQ PQOB>JP QL PBKA A>Q> >Q
AFCCBOBBP TEBOB>PIALEPIVFQE LKIV LKB OBPMLKPB FK dFDEKB-QFIB QEFP T>P
@LKQOLIIBA >Q > @LKKB®BIGFLK B.T @LKQOLI 2FJFI>BWA7/9/2'9/43>IILTP JRIQFMIB

>JJFI MMMEM7IF EH= ?IX;F>F #//+6-;IFEDI;6.FB?JJ?D=
>JJFI :7D?;B >7NN I; 8BE= >JJF 9EDD;9J?ED 9E7B;19?D=
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OBNRBPQP QL ?B PBKQ QPRBQERE QEB JLPQ FIMLOQ>KQ OBNRBPQP DBQQFKD JLOB LC QEB
?2>KATFAQE

%FK>I183/ FKQOLAR@BA QTL KBT @LK@BNM@ER57+88/43 >KA™  58. 'B>ABO
@LIMOBPPFLK >IILTBA QRUOEREIEBA '33/ EB>ABOP QL ?B PBKQ JLOB BCRRFREQK/

33/  PMB@F&@ "™* CLOJ>Q CLO PB@ROFQV OB>PM®&PBHILTBA JLOB QE>K LKB

OBPMLKPB QL ?B PBKQ FK >KPTBO QL > OBNRBPQ BESTRKIIRFIBPBRS@BP ?BCLOB >

@IFBKQ T:SBIBT>0B FQ KBBABA QEBJ /RPE T>P PRMMLPB&EB MBSCLOJ>K@B

TLOH>OLRKA LGEKD QL FKIFKB OBPLAO@BKIKHS>2@0FMQ AFOB@QIV FKQL 'SBKQL MOB
ELIAFKD RM QEB M>DB TEFIB QELPB OBPLRO@BP TBOB OBNRRBPEIBRBFQE '33/

)>S>2@O0FMQ @LRIA OBJ3BRORB cIBP ?RQ ?B MRPEBA >ILKD TFQE QEB FKFQEBI '3,+

TBOB $>FI>?IB FJJBAF>QBR?PBNRBKQ M>DB OBNRBPQP TLRIA KLQ MRPE QEBPB OBPLRO@BP P
QEB TLRIA KLT ?B @>@EBA >KA PL TLRIA KLQ T>PQB ?>KATFAQE

3EFP TEFPQIB PQLM QLRO LDF3BP QEB J>FK EFPQLOV >KA @LK@BMQP LC QEB KBTFPE MOLQL@
P PELRIA ?B >MM>0OBKQ COLUREK®BFLK QEB J>FK ?BKBcQ LEBL >AAOBPP

MBOCLOJ>K@B IFJFQ>QFLKP LC QEBI33L@LI 3EBOB TBOB >IPL PB@REBIBKIRSR

TBIl MBOE>MP JLPQ FIMLOQ>KQIV FK ?BFKD QL >AAOBPP MBOCLOJ>K@B FPPRBP LC RPFKD '33
'33/ B SBK ISBO '33/2 FPLCQBK JR@E C>PQBO QE>K MI>FREED QE>K QEB TB? 20LTPBO
M>@HFKD QEB '33/ JBPP>DBP FKQL QEB KBT ?FK>0V CLOJ>Q >IBOGEB/FEPHIBASFQ >Q QEB
LQEBO PFAB QEB @LOB ?>PF@P LC '3@BRQRBRDEQYEB P>JB 3EFP JB>KP TB? >MMIF@>QFLKP
AL KLQ KBBA QL B+K/ @E>KDBP QL PRMMLOGB&EB ?0LTPBO >KABBQSH@>0B LC

QEFPR®KFKD FQ LK PELRIA ?B > COBB MBOCLOJ>K@B ?LLPQ QEBOBCLOB >ALBIQFLK PELRIA ?B
B>PV.C @LROPB QEBOB YBEB? ASBILMBOP @>K LMQFJFWB CIQ@ 'G8/8 CRIl >AS>KQ>DB

LC ELT FQ AFCCBOP

Adoption of HTTP/2

P JBKQFLKBA >3B FKQBOKBQ MOLQL@LIP >0OB LCQBK AFCc@RIQ\Q:OCB EvBEEX B QEB

PL JR@E LC QEB-PQEIR@QROB QBRRIIDEB FKQBOKBQ BEAFKIBILAR@VK@EXKDBP
PILT >KA AFCc@RIQ (/S GLIVBB E>P ?BBK >OLRKA CLE>OW ?RQ EXFORDDIBA QL ?B

95%

1?7=KH />, F;H9;DJ E< =BE87B KI;HI M>E 97D KI; #//+

>JJFI JEEBI ?;E#=>JCB H<9
>JJFI MMM>JJFLI>JJFI 9EC
>JJFI MMM=EE=B; 9EC ?DJB ;D ?FL 1373?13?91 >JCB
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https://www.httpvshttps.com/
https://www.google.com/intl/en/ipv6/statistics.html
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'33/  ELTB SBOT>P AFCCBOBKQ >P FQ T>BIBEEB@EEKEK '33/2 >Q IB>PQ CLO QEB ?0LTPBO
RPBP @>PBP GB&ID ?>0O0FBOP QL >ALMQFLK >P ILKD >P ?LQE QEB 78D FRBOMHOQERIR)
IOLTPBO PRMMLOQ E>P BBBKPROLKD CLO PLIB QFJB >KBIQEBGARQL RMAQIFKED
?0LTPBOP E>P JB>KQ QE>Q >K BPQEGMIB2> RPBOP KLT PRMMLOQ '33/

.RO >K>IVPFP FP PLRO@BA COLJ QEB '3B/ TH®&ESQBPQPUNMMQBIV JFIIFLK LC QEB QLM
ABPHQLM >KA JL?FIB TB?PFQBP FK QEB "EOLJB+BOOKPBOB >?LRQ IBQELALILDV

1?7=KH #I1+  KI7=; 80 HGK;1J .EKB; #/[+ H 9>?L

3EB OBPRIQP PELT QE>Q BBADB FP KLT QEB J>GLOFQV MOLQL@LI >& EBMOBRFLS
PELO@YOP >CQBO CLOJ>| PQ>KA>OAEWSKIFRK OEB 208K-C >I1 '33/ SBOPFLKY ?
OBNRBPQ TB PBB QEB CLIILTFKD

Protocol Desktop Mobile Both

'33/
'33/
33/

'33/

%FDROB '33/S BOPFLK RP>UEYBNRBPQ

>JJFI 97D?KI; 9EC <;7J >JJF
>JJFI >JIF78P?LEH=FFEHJII 137); E< J>; M;8 >
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%FDROB  PELTP QE>Q'33/KA'33/  >OB QEEB®PFLKP RPBEB S>PQ J>GLOFQV LC
OBNRBPQPURE@QBA 3EBOB FP BRIV BISII KRJ?BO LC OBNRBPQP LK QEB LIABRA33/

'33/  MOLQL@LIP KKEKDIQEBOB FP > I>0DBO MBO@BKQ>DB TEBOB QEB MOLQL@LI T>P KLQ
@LOOB@O@BRCY QEB '33/ O@EBI@TI M>OQF@RI>OIV LK ABPHQLM #FDDFKD FKQL QEFP E>P
PELTK S>OFLRP OB>PLKP PLJB LC TEF@EM@sHBABKA PLIB LC TEFIDE!I@PBA LK PMLQ
@EB@HP\QEBQIV >MMB>0 QL ?B '33D0BNRBPQP >KA >PPRJIFRD-QEBABPHQLM >KA

JL?FIB RP>DB FP PFJFI>0

#BPMFQB QEBOB ?BFKD > IFQQIB 1>0DBO MBO@ BK Q>R BABC KD AR BEHE HETB Qe

JBPP>DB ?BFKD @BUBA EBOB .QEBO QE>K QE>Q QEB JL?FIB ABPHQLM PFJFI>OFQV FP KLQ
RKBIMB@QBA '33/ O@EEBPQP TFQE "EOLJB TEF@E PRMMLOQ® A3DE ABPHQLM >KA

JL?FIB 1B>I TLOIA RP>DBVE:SB PIFDEQIV AFCCBOBKQ PQ>QP TFQE PLJB LIABO RP>DB LC ?0LTPE
LK ?LQE ?RGEK QEBK PRMMLOQ FP TFABPMOB>A PL TR/MIRBK:QBDB S>0OF>QFLK

?BQTBBK ABPHQLM >KA JL?FIB

Q MOBPBKQ '33/ O@EREBP KLQ-@® '33/ LSB4("  PLLK QL ?B PQ>KA>OAFWBA >P
'33/  PBM3@BI\PL QEBPB OBNRBPQP >0B @ROOBKQIV IFPQBRERABQ.133/>Q LQEBO
T>VP LC JB>PROFKD QE>Q I>QBO FK QEFP @E>MQBO

+LLHFKD >Q QEB KRJ?BO LC OBNRBBDREBIOBRRIQP PLIBTE>Q ARB QL MLMRI>OLOBNRBPQP %
BU>JMIB J>K/ PFQBP IL>A &LLDIB K>IVQF@P TEF@E ALBP PRMMAGQ BRIA PELT >P

>K'33/ OBNRBPGSHK FC QEB BJ?BAAFKD PFQB FQPBIC ALBP KLQ PRMMBQQE30

E>KA MLMRI>O TB?PFQBP QBKA QL PRMMOBGIBR/RKABOOBMOBPBKQBA R OEBGPL>P

QEB >0B LKIV JB>PROBA LE@BDLLDIB @LIKAL?P@ROBPFQB @B [BSBNR>|

TBFDEQFK®H; 7H B?;l :7CD B?;l 7D: 1373213291

'LTB SBOLRO cKAFKDP >0B @ LgBAPOQQEBO PLRO@HBEWHHIP QBIBJBQOVEF@E ILLHP
>Q OB>| TLOIA RP>DB QEOLRDE QEBGLFOBOL

Protocol Desktop Mobile Both

'33/
'33/
'33/

%FDROB '33/S BOPFLK RP>DB CLO ELJB M>DBP

(Q FP PQFII FKQBOBPQFKD QL ILLH >Q ELJB M>DBP LKIV QL DBQ > OLRDE cDROB LK QEB KRJ?BO

>JJFI MMMO>HC?KC EH= GK?9
>JJFI J;B;C.JH@EP?BB7 EH= D;M F?F;B?D; :?1J >JCB 9KCKBRIPL ; #//+6- +*). 61 -.$*)
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https://www.chromium.org/quic
https://telemetry.mozilla.org/new-pipeline/dist.html#!cumulative=0&measure=HTTP_RESPONSE_VERSION
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PRMMLOQ '33/>Q IB>PQ LK QEBFO ELJB WfDIROB  PELTP IBPP PRMMLOGBGE>K L
OBNRBPQP BREBRQBA >Q >OLRKA

33/ FP LKIV PRMMLOGBXORTPBOERO '33/2 BSBK QELRDE LCc@F>IIV '@FK 7B RPBA

LSBO '33/2 LO LSBO RKBK@OVMQBA KLK '33/2 @LKKB@QFLKP P JBISPERKEEAMEBD QEB

KBT MOLQL@LI FK BK@OVMQBA '33/2 @LKKEEKIFR KBYIMEHFKD >MMIF>K@BP TEF@E AL Kl
RKABOPQ>KA QEFP KBT MOLQL@LI COLJ FKQBDOBGBI@UFKEE FQP RP>DB  AMERFLK>IIV
'33/2 E>KAPE>HB >IILTP >K B>PV JBQELA LC QEB @IFBKBGKAGBBIEKD QL RPB '33/

Protocol Desktop Mobile Both

'33/
"33/
'33/

%FDROB '33/S BOPFLK RP>DB CLO '33/2 ELJB M>DBP

3EB TB? FP JSFKD QL '33/2 >KA '33/ QROKP QEBAFQFLK>I >ODRJIBKQ LC '33/2 ?BFKD ?>A
CLO MBOCLOJ>K@B >1JLPQ @LIMIBQBIV LK FQEBERSREQRE-P J>AB SEFFQELK QL

'33/2 PL'33/  TFII KLQ BBK ?B S>FI>?IB QL QELPB QEB®IE L.t HFKD >Q GRPQ QELPB PFQBP
QE>Q RPB '33/2 FK %FDROB  TB AL PBB > EFDEBO >ALMQFERQLOBERKA  PFJFI>0 QL

QEB MBO@BKBE®K;1J| FK %FDROB

6 B E:SB PELTK QE>Q ?0LTPBO PRMMLOQ GIECPGEILKD >KA QE>Q QEBOB FP > P>CB OL>A QL
SALMQFLK PLVTELBPIQ BBOV PFQB >Q IB>FB®V '33/2 PFQBPRMMLOQ '33/6 BIl EBOB
TB @LJB QL QEB cK>! FQBJ CLO PRMMEEIKLTBRIB>PROBQVPBBS PRMMLOQ

3EFP FP JLOB MOL?IBJ>QF@ QE>K ?0LTPBO PRNEMLABOCHR 7RKIFPBOP BBPECQBK AL
KLQ >RQLI>QF@>II'"*RBIQD QEB [>QBPOML.K BiS TEBK QEB PBOSP OBDRI>OIV J>FKQ>FKBA
>KA M>Q@EBA QE>Q TFII LCOBK GRPQ >MMIV PEQREFQE MCRETEER>-QRGBP IFH
+BQJP ILLH cOPQ >Q QBB FBOSB>ABOP CLO QELPB PFQBP QE>Q AL PRMMLOQ '33/
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Server Desktop Mobile Both

KDFKU
@ILRAdJ>0B

M>@EB

+FQB2MBBA
&2%
[F@OLPLCQ ((2

LMBKOBPQV

%FDROB 2BOBOP RPBA CLO '33/

-DFKU MSEABP M>@H>DB OBMLPFQLOFBP QE>Q >IILT B>PB LCRRRQ-UEKEBG-RBEQ

SBOPFLK PL FQ FP KL PROMOFPB QL PBB FQ EB@EKDREB-DB FP QEB JLPQ MMRI>O

>KA BK>?IBP '33/ ? V ABC>RIQ PL >D>FK FQ FP KLQ PROMOFPFKD QL PBB FQ ELPQP > [>0DB MBC
'33/  PFQBP (K@FABKM@Nd>OB RPBEB:SFIV @RPQLIFSEBAPFLK LC KDFKU >P QEBFO TB?

PBCEED CQBO QELPB TB PBB M>@EB >Q >OLRKA LC RP>DBVEUINBBBSP TEL

@ELLPB QL EFAB TEAQ-OBB>KA QEBK QEB PJ>NBORIPR@E >P +FQB2MBBA ((2 &LLDIB

2BOSIBQ $KDFKB >KA LMBREB@EWP KDFKU ?>PBA

6E>Q FP JLOB FKQBOBPQFKD FP BERREPBUEDGRRMMLOQ '33/

>JJFI 8BE= 9BEK:VGEC D=?DN IJHKIEKB>7D9;C;DJI <EH >JJF F;H<EHC7DY;
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Server Desktop Mobile Both

M>@EB
KDFKU

JF@OLPLCQ ((2

&2%
@ILRAdJ>0OB
+FQB2MBBA

LMBKOBPQV

%FDROB 2BOBOP RPBA CLO '33LO ILTBO

2LJB LC QEFP TFII 7B KLK '33/2Q6@ QE>Q TLRIA RPB '38 SBK FC QEB BBFRMMLOQBA
33/ ?RQ > ?FDDBO FPPRB FP QELPB QE>Q AL KLQ PRVMLQQUERBPB PQ>QP TB PBB >
JR@E DOB>QBO PE>0B CLO M>@EB >KA ((2 BEFORKKBRIFH/ARIPELKP

%0 M>@EB FK M>OQF@RP-OCQBK KLQ B>PV QL >RRIBILOQ QL BRMQFKD FKPQ>II>QFLK >P
M>@EB ALBP KLQWAR >K LCc@F>| OBMLPFQLOV QL FKPQ>Il QEFP COLJ 3EFP LCQBK JB>KI
@LIMFIFKD COLJ PLRO@B LO QORPQFKD > QEFOAKBFRIFBOBRIIRFR@B¥P M>0QF@RI>0IV
>MMB>IFKD QLI JFKFRQDOP

KIV QEB [>QBMBDBFLKP LC +FKRU AFPQOF?RQFLKP 1'$+ >KA "BKQ.2 4?RKQR >KA #B?F>K
@LJIB TFQE BGPFLK LC M>@EB TEF@E PRMMLO®R 33KV PBE®P >0OB KLQ ORKKFKD QELPB
VBQ .K QEB ,F@OLPLCQ PFAB LKIV 6FKARDP 2BRS >?L SB PRMMLOQP '33PL >D>FK

QELPB ORKKFKD LB®RFSKP @>KKLQ PRMMLOQ QEFP FK ((2

,BODFKD QEBPB QTL PQ>QP QIBRIMEBEBB QEB MBO@BKQ>DB LC FKFEDAEERPBEOS
'33/
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Server Desktop Mobile

@ILRAdJ>0B
+FQB2MBBA
LMBKOBPQV
KDFKU

&2%

M>@EB

F@OLPLCQ ((2

%FDROB / BO@BKQ>DB FKPQ>IIP LC BO@PBAQEIFAB '33/

(QIP @IB>0 QE>Q M>@EB >KAY2BERKATFQE >KA LC QEBFO FKPQ>IIBA ?>PBA
PRMMLOQFKD '3F¥EF@E E>P QL ?B >Q IB>PQ FK M>0Q > @LKPBNRBK@B LC FQ ?BFKD JLOB AFC
RMD@B QEBJ CRII LMBBKD PVPQBJ RARDRP LCQBK OBNRFOBA/GIBIBIR QL DBQ QEFP

PRMMLOQ B>PMIBCRIIV QEFP TFIl DBQ B>PFBBOPREIPI.C bBRD PVPQBJIP ?B@LJB QEB

KLOJ

-LKB LC QEFP FP > @LJJBKQ LK QEFFH@IBIBKQ>QFLKP EBEBMMBK QL QEFKH M>@EB E>P
LKB LC QEB ?BPQ FIMIBJBKQ>QRMEBLOB >?LRQ QEB B>PB LC BK>?IFKIX'B¥@E LC
QEBPB PBOSZLO I>@H QEBOBLC

Impact of HTTP/2

3EB FIM>@Q LC '33P JR@E JLOB AFCc@RIQ QL JB>PROB BPMB@F>IIV RPFKDREB '33/ O@EFS
JBQELALILD(AB>II\PFQBP PELRIA SBEBAFQE ?LQE '33/ >KA'33/  >KA QEB

AFCCBOBK@B JB>PROBA ?RQ QE>Q FP KLQ MLPPF?IB TFQE QEBMRUFMPRKEEBDB >0B FK
AAFQFLK>IDB>PROFKD TEBQEBCSREBE '33/ PFQB FP C>PQBO QESBGDES33/

PFQB FKQOLAR@BP QLDERO S>OF>?IBP QE>Q OBNRAGE-RBEFBBRAV QE>K TB @>K

@BBO EBOB

.KB FIM>@Q QE>Q @>K ?B JB>PROBA FP FK QEB @E>KDFKD RPB LC '33/ KLT QE>Q TB >OB FK >K'
TLOIA ,RIQFMIB @LKKB@QFLKP TBOB > TLOH>OLRKA QEQHLI3# IFJFQBA CLOJ LC

>JJFI N 9EC JKD;J>;M;8 I37JKI |
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https://x.com/tunetheweb/status/988196156697169920?s=20
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M>8IIBIFW>QFLK ?RQ QEFP FP FK C>@Q QEB LMMLPFQB LC TE>Q RPR>IIV REXERE?BPQ TFQ
@LKKB@QFLK OBAR@BPBEBA LT BBQRM '2PILT PQ>0Q >KA '33/2 KBDLQF>QFLK >KA FQ
>IPL >IILTP QEB MLQBKQF>| LC @OLPP OBNRBPQ MOFLOFQFW>QFLK

1?=KH / + 9EDD;9J?EDI F;H F7=; &K#/+ H 9>7L

'33/ O@EFSB JB>PROBP QEB KRJ?BU @ BKB@QFLKP MBO M>DB >KA QE>Q FP AOLMMFKD P
>P JLOB PFQBP PRMMLOQ-IR&/RPB FQP PFKDIB @LKKB@QFLK FKPQB=@B @ PRKB@NFCKP

1?7=KH [EJ7TBEK; I F;H F7=; .EKH #//+ H 9>?L

>JJFI >JIF79H?LEH= JFEHJI 197J; E< J>; M;8 JOF
>JIFI >JIF78H?LEH= IFEHJI 107J; E< J>; M;8 I6/EJ7B
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IRKAIFKD >PPBQP QL L?Q>FK CBTBO OBNRBPQP T>P >RKLQEBOLIFHA QE>Q TBKQ ?

J>KV K>JBP ?RKAIFKD @LK@>QBK>QFLK M>@H>DFKD PMOFQFKD BQ@ 3EFP FP IBPP KB@BPI
'33/  >P QEBOB FP IEBPEB>A TFQE OBNRBPQP ?RQ FQ PELRIA ?B KLQBA QE>Q OBNRBPQP >OB
COBB FK '33/ >KA QELPB QEXMBOFJBKQBA TFQESBRIL?RKAIFKD @LIMIBGBINLEXF @BA

> ILPP FK MBOCLOJ>K@BFKD >Q QEB KRJ?BO LC OBNRBPQP |L>ABBRIEIFIE-0B AL PBB

> PIFDEQ AB@OB>PB FK ORYRBOQE X QEMBE)QBA FK@OB>PB

3EFP ILT:DB LC @E>KDB @>K MBOE>MP 7B >QQOF?RQBA QL QEB >CLOBJBKQFLKBA L?PBOS>QF
2RKAIFKD @>KKLQ ?BSBBJEQ IB>PQ KLQ @LIMIBQBIV TFQELRRMKBOLQEK @B FIM>@Q

>KA QE>Q J¥KRRFIA QLLIP @ROOBKQIV ?RKAIB CLO EFPQLOF@>1 OB>PLKP ?>PBA LK '33/
OB@LJIBKA>QFLKP (Q FPBINQEH IVRFQBPUKLQ ?B TFIIFKD QL MBK>IFWBREFRBOP

2V RKALFKD QEBFO '3MBOCLOJ>K@B E>@HPBEREQ ¥Q IB>PQ QE-%) GEB 58 QEB

@LKCcABK@B QFJB QL CBBI QE>Q QEFFERBLOQE

3EB C>@Q QE>Q QEB KRJ?BO LC OBNREP@R.-RPPY>PQ>QF@ FP FKBOBEEBKD DFS
FK@OB>RKDB TBFDEELRDE MBOE>MP QEFP FP KLQ BKQFOBIV OBI>QBA QL '33/

HTTP/2 Push

'33/ MRPE E>P > JBA EFPQLOV ABPMFQB ?BFKD/MER@BECB>QROB LC '3HB

LQEBO CB>QROBP TBOB ?>PF@>IIV MBOCISBIBK@B REMB0O QEB ELLA ?RQ MRPE T>P >

20-KA KBT @LK@BMQ QE>Q @LIMIBIEEB FEKDIB OBNRBPQ QL PFKDIB OBPMLKPB K>QROB LC '32
(Q >IILTBAWBQEOBPMLKPBP QL ?B OBQROKA/R FEBK ZLO QEB TB? M>DB QEB BT8A

OBPMLKA TFQE QEB '3,+ M>DB >P RPR>l ?RQ QEBKLRRUEBE@OVQF@> "25>R@PFMQ
QERP:FAFKD ¥EAAFQFLK> OLRKA QOFMP CLO @BOQ>FK OBPLRO@BF!I(D RERDA FK QEBLOV
PQLM FKIFKFKD "22 342 OFMQ FKQL LROBA PQFII DBQ QEB P>JB MBOCLOJ>K@B D>FKP LC
ALFKD PL CQBO PLISFKD QE>Q FQ @LRIA MLQBKQF>IIV IB>A QL >Il PLOQP LC KBT >KA FKQBOBP
@>PBP

3EB OB>IFQV E>P ?BBK TBIl > ?FQ AFP>MMLFHRUERDESBE/MEBIA JR@E E>OABO QL RPB
BCCB@DFOE>K LOFDFK:SRPBRBA 2LJB LC QEFP E>P ?BBRBREQIMIBQV LC ELT
'33/  MRPE TLOHP>KA QEB FIMIBJBKQ>QFLK FPPRBP ARB QL QE>Q

?FDDBO @LK@BOK FP QE>Q MRPE @>K NRFOBEBOREGERNBACLOJ>K@B FPPRBP
.S BO MRPEFKD FP > OB>| OFPH .CQBK QEB ?0OLTPBO FP FK QEB NEBRMMOBERGPABEAAB
GRPQ >P @OR@MQY OBNRBPQ FQ ?RQNERPE MRQP QE>Q OBPMLKPF?FIFQBQK QEB PBOS
/RPEFKD OBPLRO@BP QE>Q > ?0LTPBO >IOB>AV E>P FK FQP @>@EB FP > T>PQB LC ?>KATFAQE
J V LMFKFLK PL FP FKIFKFKD "22 ?RQ QE>Q DBQP JRPQ IBPP LC > E>0A QFJB >?LRQ QE>Q QE>K *
MRPE

>JJF| ;D=?D;;H?D= A>7D797fH= FEIJ| @| F78AD= >JJF >JC
>JIF| @7AHD>?87B:9EC > FKI> JEK=>H J>7D ? J>EK=>)
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JOLMLP>IP QL FKCLOJ QEEPBRQ QEB PQ>QRP LC QEB ?0LTRBPQ>BEPEB@F>IIV

LK MOFS>@V @LK@BRRFGE_RQ QE>Q MOL?IBJ QEBOB >0OB LQEBO MLQBKQF>I FPPRBP FC
RPBA @LOOB@QE>JMIB MRPEFKD I>0DB FJ>DBP >KA QEBOBCLOB ELIAFKD RM QEB PBKAF
@OFQF@> "22 3R @BOFMQ TFII IB>A QL PILTBO TB?PFQBR RESKVRPEBA >Q >I|

3EBOB E>P >IPL ?BBR'G IFQ@EBABK@B QL A>QB QE>GEHREBIBFIMIBIBKQBA @LOOB@QIV
OBPRIQP FK QEB MBOCLOJ>K@B FK@OB>PB FQ MOLJFPBA 3EFP FP >K >OB> QEF® >D>FK
KLQ ?BPQ MI>@BA QL >KRBER. QEB K>QROB LC ELT FQ:ORKPML@BRI>0 PFQBP RPFKD
"EOLJB FK LKB PQ>BBTB TLHQ ABBSFKQL FQ QLL JR@E EBOSBOFRCCc@B QL ®E>Q QEB
MBOCLOJ>K@B D>FKP >0B C>0 COLJ @IB>0 @RQ >KA QEB MLQBKQF>I MOL?IBJP >0OB OB>|

/RQQFKD QE>Q >PFAB IBQJP ILLH >Q QEB RPMBBEC '33/

Client Sites Using HTTP/2 Push Sites Using HTTP/2 Push (%)
#BPHQLM
L?FIB
%FDROB  2FQBP RPFKD '3BRPE

Client Avg Pushed Requests Avg KB Pushed

#BPHQLM

L2FIB

%FDROB LT JR@E FP MRPEBA TEBK FQ FP RPBA

3EBPB PQ>QP PELT QE>Q QBRRMA>HVIRPE FBBSV ILTILPQ IB#V ?B@>RPB LC QEB FPPRBP
ABP@OF?B/SFICRPIVTB SBOTEBK PFQBP AL RPB MRPEEXZBQL RPB FQ-OERIIQE>K CLO
LKB LO QTL >PPBQP >P PELTK FK %FDROB

3EFP FP > @LK@BOKBERRCBASF@B E>P ?BBK QL ?B @ BXAEIISMBPE >KAMRPE GRPQ
BKLRDE OBPLRO@BP QL cll FAIB KBQTLOH QFJB_>KREBEIEBBQ>QFPQF@P PRDDBPQ J>K
OBPLRO@BP LC > PFDKFc@>KQ @LJ?FKBA PFWB >0OB MRPEBA

>JJFI B?I0M EH= 19>?|l +K8B?9 ?,J<>JJF M= %7D(7H >JCB
>JJF| :E9I =EE=B; 9EC :E9KC;DJ : & )OA/3 888/BL J (O%L3@G& 1)4#0" 33N4(L ;2]
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1?=KH 2>7J 711;J JOF;1 ?1 FKI> Kl;: <EH

%FDROB  PELTP RP TEF@E >PPBQP >0B JLPQ @LJILKNSMEREEM@>KA "22 >OB QEB
LSBOTEBIJFKD J>GLOFQV LC MRPEBA FQBIRIRIREKA ¥ VQBP CQBO QEFP QEBOB FP >

©DQ>D >PPLOQJBKQ LC FJ>DBP CLKQP >KA A>Q> Q QEB Q>FI BKA TB PBB >OLRKA PFQBP MF
SFABL TEF@E/J?B FKQBKQFLK>! L@ FBJPFDK ISBQ MRPEFKD QEB TOLKD QVMBP LC >PPBQP

KB @LK@BOKPBALPLIB FP QE>Q '33FIMIBJBKQ>QFLKEE®DBMROMLPB; preload

'33/ link EB>ABO >P > PFDK>| QL MRPE .KB LC QEB JLPQ MLMRI preload LC QEB

OBPLRO@B EFKQ FP QL FKCLOJ QEB ?0LTPBBQEA SEPARP@BELIKBIP >KA FJ>DBP QE>Q

QEB ?0LTPBO TFII KLQ PBB RKQFI QEB "22 E>P ?BBK OBNRBPQBA ALTKIL>ABA >KA M>OPBA (C Q
KLT MRPEBA ?>PBA LK QE>Q EGERBB T>P > @LK@BOK QE>Q OBRPERPRIEFFI> ILQ LC
RKFKQBKABA MRPEBP

'LTB SBOQEB OBISE)FE.T RP>DB LC CLKQP >KA FIADERK-QE>Q OFPH FP KLQ ?BFKD PBBK >P
JR@E >P T>P CB>(<link rel="preload" ... > Q>DP >0B LCQBK RPBA FK QBERBBRM®D

QE>K'33/ link EB>ABOP >KA QEB JBQ> Q>DP >0B KLQ > PFDK>I QL MRPE1BOEREEIF-@P FK QEB
'FKQR®E>MQBO PELT QE>Q CBTBO QE>K LC PFQBP RPB QElink HEIB>ABOKA >?LRQ

QEB P>JB >JLRKQ RPB MOB@LKKB@Q TEF@E E>P KL JB>KRKDHEHP'JRRIA PRDDBPQ QEFP FP

KLQ PL JR@E LC >K FPPRB 3ELRDE QEBOB >OB > KRJ?BO LC CLKQP >KA LQEBO >PPBQP ?BFKD A
TEF@E M ?B > PFDK>I LC QEFP

P > @LRKQBO >ODRJIBKQ QL QELPB @LIMI>FKQP FC >K >PPBQ FP FIMLOQ>KQ BKLRDE QL MOBI
@LRIA ?B >ODRBA QEBPB >PPBQP PELRIA ?B MRPEBA FC MLPPF?IB >P ?0LTPBOP QOB>Q > MOBI|
SBOV EFDE MOFLOFQV OBNRBPQY MBOCLOJ>K@B @LK@BOK FP QEBOBCLOB >D>FK >ODR>?IV
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QEBS$BORPB LC MOBIEQERED QE>K QEB OBPRIQFKRBBE/QE>Q E>MMBKP ?B@>RPB LC QEFP

3L DBQ >OLRKA QEFP RKFKQBKAHBRA @RRESFAB Q nopush >QQOF?RQBRXE MOBIL>A
EB>ABO

link: </assets/jquery.js>; rel=preload; as=script; nopush

LC MOBIL>A '33/ EB>ABOP AL JBH-RPB LC QEFP >QQOF?RQB TEF@E FP EFDEB® QE>K ( TLRI
BUMB@QBA >P ( TLR3B @LKPFABOBA QEFP > KF@EB LMQFJFW>QFLK 3EBK >D>FK PL FP QEI
MOBIL>A '33/ EB>ABOP >KA LO '33MRPE FQPBIC

HTTP/2 Issues

33/ FP JLPQIV > PB>JIBPP RMBQE>Q LK@EPBBS PRMMLOQERF@>K PTFQ@E LK TFQE
KL KBBA QL @E>KIFEVTB?PFQB LO >MMIF@R@BEK I8VMIQFIFWB CLOLBBPQLM RPFKD

33/  TLOH>OLRKAP >P JR@E ?RQ FK-DBHBDB TFIl RPR>IIV TLOH TFQELRQ KBBAFKD >K
@E>KDBP[FQ TFIl GRPQ ?EBEBPBEOB > @LRMIB LC DLQ@E>PBLEBFBBOQE>Q @>K
FIM>@QWRMDAB >KA PLIB PFQEB E+RKA QEBPB LRQ QEB E>0A T>

KB @>RPB LC FPPRBP FKFBQEB MLLO PRMMLOQ LMBHLOFQFW>QFLK 3EFP CB>QROB >lIL
JRIQFMIB OBNRBPQP FK MOLDUBRERE:NMMOLMOF>QB RPB LC QEB @LKKB@QFLK 3EFP FP E
FIMLOQ>KQ PFK@B B3P J>PPFASIV FK@OB>PBA QEB KRJ?BO LC OBNRBPQP QE>Q @>K 7B Ol
QEB P>JB @LKKB@QFLK LO >MBODBNRBPQ IFJFQP >0OB @LJILEGFRABBIBKQ>QFLKP
JOBSFLRPIQEB ?0LTPBO E>A > J>U LC PFU @LKKB@QFLKP MBO ALJ>FK >KA PL RPBA FQP P}
GRADBJBKQ QL AB@FAB ELT ?BPQ QL RPB QELPB @LKKBORFKEBAPTQL NRBRB >KA @>K
PBKA >Il OBNRBPQP >P PLLK >P FQ HKLTP >?LRQ QEBJ 3EFP @>K QEBK IB>A QL QEB ?>KATH
AT>PQBA_ LK ILTBO MOFLOFQV OBNRBPQP TEFIB @ OFQF @BACBMRBROPARN®ARIS

>IPL IB>A QL PT>JMFKR(?>@KA PBBS TFQE JLOB OBNRBPQP QE>K FQ FP RPBA QL

'33/  E>P > @LIMIBMOFLOFQFW>QFLK JLABI QUUISWIRNB EBK@B VEEQ FP ?BFKD
OB@LKPFABOBA CLO '3BQ CBT PBBSP ELKLO QE>Q MOBEBO@>K 7B ?B@>RPB QEBFO

'33/  FIMIBIBKQ>QFLKP >0OB KLQ RMIRP @0 ?B@>RPB LC PaK@=/HBETEBOB QEB
OBPMLKPBP >0B >I0B>AV BK OLRQB ?B@MOBBHBWBBPREBOB FP > EFDEBO MOFLOFQV OBN
QL QEB S>0OVFKD K>QROBAR'BBQS@HP >KA IL@>QFLKP FQ FP AFCC@RIQ QL JB>PROB QEF
PFQBP ?RQ TFQE "#-P QEFP PELRIA ?B JLOB @LKPFPQBKQ

/ >QOF@H ,BBK@OB>QBARI>IMIB QBPQ M>DBF@E ABIFRBEIV QOFBP QL ALTKIL>A > IL>A LC

>JIFI MMNMBK97?:9>7HJ 9EC J;9>8BE= M>0 JKHD?D= ED >JJF M717 C2IJ7A
>JJFI N 9EC F7JC;;D7D
>JJFI =?J>K8 9EC FC;;D7D >JJF FH?EH?)ZVIEH 1J7D: 7BED;
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ILT MOFLORQZ P@OBBK FJ>DBP ?BCLOB OBNRBPQFKD PLJB EFDE MOFLOFQV LK P@OBBK FJ>D
'33/ PBOBO PELRIA 7B >?IB QL OB@LDKFWB QEFP >KA PBKA QEB EFDE MOFLOFQV FJ>DBP PEL
OBNRBPQBA >QUMEKEB LC QEB ILTBO MOFLOFQV FJ>DBP REBOBGIFII GRPQ OBPMLKA

FK QEB OBNRBPQ LOABO >KAFBIKIFDBERV PROKA ¥ SFBE>P> M>DB S®HFKD QEB PQ>QRP

LC S>OFLRP "#-P CtQOF@H]P (BEB)33/ O@EFS FABKQFCBP TEBK > "#- FP RPBA >P M>0Q LC
FQP-@0>KA JBODFKD QEBPB QTL A>Q>PBQP @>K QBII RP QEB MBO@BKQ LC M>DBP RPFKD > M>
C>FIFKD "#-

CDN Prioritizes Correctly? Desktop Mobile Both
-LQ RPFKD "#- AKHKLTK
"ILRAd>OB / >PP
&LLDIB %>FI

J>WLK "ILRAYOLKQ %>FI

%>PQIV I/ >PP
H>J>F | >PP

4KHKLTK
6 LOA/OBPP |/ >PP

2R@ROF %FOBT>Il  %>FI

(K@>MPRI> %>FI
-BQIFCV %>FI
. 5'"#- AKHKLTK

%FDROB  '33/ MOFLOFQFW>QFLK PRMMLOQ FK @LJJLK "#-P

%FDROB  PELTP QE>Q > C>FOIV PFDKFc@>KGUt@PPLRRTEB@Q QL QEB FABKQFCBA FPPRB
QLQ>IFKD LK ABPHQLM >KA LK JL?FIB 'LT JR@E LC > MOL?IBJ QEFP FP ABMBKAP LK
BU>@QIV ELT QEB M>DB IL>AP >KA TEBQEBO EFDE MOFLOFQV GBOBRO@BASOE GFEI@L

QEB PFQBP >CCB@QBA

>JJFI =?2J>K8 9EC 7D:M2;1 >JIF FH?EH?J?P7J?ED 2IIK;I
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27.83%

1?7=KH />; F;H9;DJ E< CE8?®&K{1J1 M?J> IK8 EFJ?C7B #//FH?EH?J?P7J?ED

KLQEBO FPPRB FP TF upgrade '33/ EB>ABO ?BFKD RPBA FK@LO®BERBEDP @>K
OBPMLKA QL OBNRBPQP upgrade '33/ EB>ABO PRDDBPQFKD QE>Q FQ PRMMLOQP > ?BQQB!
MOLQL@LI QE>Q QEB @IFBKQ JFDE@GTFRARDEHES '33/QL > @IFBKQ LKIV RPFKD '33/

8 LR JFDEQ QEFKH QEFP TLRIA ?B RPBURIGPKCLOJFKD QEB ?0OLTPBO:PRRME.OQP
'33/  ?RQ PFK@B ?0OLTPBOP LKIV PRMMLIDGBEB/33/2 >KA PFK@B RPB LC '3@>K ?B
KBDLQF>QBA QEOLRDE QEB '33/2 EX3AMEB-RPB LC upgrade EB>ABO CLOB®QFPFKD
'33/  FP MOBQQV IFJFQBA CLO ?0LTPBOP >Q IB>PQ

6 LOPB QE>K QE>Q FP TEBRC PBIOSP upgrade EB>ABO FK BCBERP @LRIA ?B ?2B@>RPB >
2>@BKA PBBS PRMMLOQFKD 'BB PBKAFKD QEB EB>ABO >KA QEBK >KKB3BADB

PBQED FP ?IFKAIV CLOT>OAFKD FQ QL QEB @IFBKQ upgrade 3HBOREIEBEBK

mod_http2  FP BK>?IBA ?RQ '33FP KLQ ?BFKD RPBA >KA >K KDFKU FKPQ>K@B PFQQFKD FK'
PR@E >K M>@EB FKPQ>K@B E>MMFIV CLOT>O/ABIQEEBERDARO BLBP KLQ PRMMLOQ

'33/  3EFP C>IPB BQFPFKD QEBK IB>AP QL @IFBKQP QOVFKD >KA C>BIFKIEBOL RPB '33/
>OB >ASFPBA QL

PFQBP RPB '33/ TEFIB QEB>IPL PRDDBPQ:RWRD QL '33/ FK QE upgrade EB>ABO
CROQEBO  PFQBP LK ABPHQLM LK JL7FRDDBPQ RMBKD >K '33/ @LKKB@QFLK
ABIFBOBAIBO '33/2 QL '33/  TEBK FQJP @IB>0 QEFP TSPRIQIB LO FQ TLRES EBBK
RPBA >I0B>8EBPB >0B > PJ>Il JFKLOFQV LC QEB  JFIIFLR IBAQBPABPHQLM >KA
JFIIFLK PFQBHIBOLK JL?FIB ?RQ FQ PELTP QE>Q QEFP FP PQFII >K FPPRB >CCB@QFKD > KF
LRQ QEBOB !OLTPBOP E>KAIB QEFP FK@IFPERSBKORFK M>0QF@RI>0 >QQBIMRFKD QL R
>KA QEBK DBQQFKD FQPBIC FK > JBPP >KA OBZRIFERFQBARPMI>

Il LC QEFP FP ?BCLOB TB DBQ FKQL QEB CBT PFQBP QE>QABPR@! http1.0 VDO
http://1.1 LO BBK -all,+TLSv1.3,+TLSv1.2 3EBOB >0B @IB>OIV PLIB QVMLP FK TB?
PBOEBO @LKcDRPBLKP DLFKD LK EBOB

3EBOB >0B CROQEBO FIMIBJBKQ>QFLK FPPRBP TBL@LERMMIBH3Z) %P JR@E PQOF@QBO
>?LRQ '33/ EB>ABO K>JBP OBGB@QFKD QEB TELIB IBRBBRQKTFQE PM>@BP @LILKP LO
LQEBOSHFA '33/ EB>ABO K>JBP 3EB EB>ABO K>JBP >0OB SEQ@BMQL ILTBO@>PB TEF@E
@>Q@EBP PMBROMOFPB FC QEBFO >MMIF@>QFLK >PPRJBP > @BOQ>FK @SBIBQ>IFW>QF
DR>EKQBBA MSBEBRPIVP '33/ PMB@Fc@>11V PQ>QEB:QED K>JBP >OB @>PB FKBBKPFQFS
?RQ PQFII PLIBEABMBKABA LK QEFP 3EB '33/ (BGEHSIA MLQBKQF>IIV ?B RPBA QL FABKQFC

>JJFI JEEBI ?;8&l=>JCB H<9 1;9J?ED
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QEBPB FPPRBP >P TBIl QELRDE PLJB LC QEBJ TFII KLQ ?B >MM>0BKQ LK QEB ELJB M>DB ?RQ TB
KLQ ABBESFKQL QE>Q BEEP V

HTTP/3

3EB TLOIA ALBP KLQ PQ>KA PQFII >KA ABPNEQEEEHKDIBK OB>@EBA FQP cCQR/?FOQEA>
MBLMIB >OB >I0B>AV PBBFKD FQ >P LIA KBTP >KA DEFQED-ABREQP PREZ@BPPLO
'33/  ?RFIAP LK QEB @LK@BMQP LCRI3/ILSBP COLJ TLOHFEBQA. Y @LKKB@QFLKP QE>Q
'33/ E>P >IT> VP RPBA QL > 4#/ ?>PBA MOLQL@LO@*IIBBEFP >IILTP RP QL cU LKB @>PB
TEBOB '33/ FP PILTBO QEBK '33/ TEBK QEBOB FP EFDEBM-@RPP >KA QEBMQEBA
K>QROB L'CELIAP RM >l PQOB>JP >KA QEOLQQIBP ?>@H >l PQOB>JP (Q >IPL >IILTP RP QL >AAOB
PLJIB 3/ >KA '33/2 FKBCc@FBK@FBP PR@E >P @LKPLIFA>QFKD FR DKB PbREPEKA
PRMMLOQFKIV.EAB>P CLOXE>Q ESB MGEBK E>OA QL FIMIBIBKQ FK OBYIGSER BMBK

1 33 BQ@

'33/ >IPL @IB>KP RM PLEBOI>M ?BQTBBK>XA '33/ BD dLT @LKQOLI ?BFKD
FIMIBJBKQBA FK ?LOBO®P ?RQ @LK@BMQRBO\FRFIFISO QL '333 B? ABBILMBOP TEL
RKABOPQ>KA >KBEMQFJFWBA CLO 'BFHLRIA ESB QL J>B KL CROQEBO @E>KDBP CLO '33/

2BO8O LMBQLOP TFIISBxJLOB TLOH QL AL EISBB®>P QEB AFCCBOBK@BP 7BQKABBK 3
04(" >0OB JR@E JLOB DOLRKA?0B>HFKOTBEB>1B FIMIBIBKQ>QFLK E>OABO PL QEB OLIILRQ LC
'33/  J> V QBI@LKPFABW ILKDBO QE>K '33/~KA FKFQF>1IV ?B IFJFQBA QL QELPB TFQE @BOQ>F!
BUMBOQFPB FK QEBREBEAAPIFH

04(" E>P ?BBK FIMIBJBKQBA &LLDIB CLO > KRI?BCB:OW >KA FQ FP KLT RKABODLFKD > PFJFI>O
PQ>KA>OAFW>QFLK MOL@BRAGE+® EARVTIL '33/  04(" E>P >J?FQFLKP 28KA GRPQ

'33/ ?RQ CLO QEB JLIBKQ FQ FP QEB RPB @>EA 1BFERDCEHRNQ >P QEFP @E>MQBO T>P
?BFKD TOFQQIBRAC>OB "EOLJB >KA %FOBUL-KKLRK@BA '33PRMMLOQABPMFQB QEB

C>@Q QE>Q '3BP PQFII KLQ CLOJ>IIV @LIMIBQBIEAMMEIQ>KASER SEFP FP TBI@LJIB >P

04(" PRMMLOQ E>P ?BBK PLIBTE>Q I>@HFKD LRQPFAB LC &LLDIB:REQMBOHROBRQIMDP

?BEFKA 2/8 >KA '33/  PRMMLOQ COLJ > PFJFI>0 PQ>DB LC PQ>KA>OAFW>QFLK

IB@>RPB '33/ RPBP 04(" L SBO 4#/ O-QEBO QE3K FQ J>BP QEB AFER@V LC '33/

PRMMLOQ > ?FDDBO @E>IIBKDB QEFRE@BOGFQE '33/ TB @>K JLPQIV RPB QEB '33/2
E>KAPE:B4?RQ >P '33/ FP LK > @LIMIBQBIV AFCCBOBKQ @LKKB@QFLK QE>Q FP KLQ >K LMQFLK
'33/  >IPL RPBA Qlupgrade '33/ EB>ABO QL FKCLOJ QEB ?0LTPBO LCPBBMLOQ >KA

>IQELRDE QE>Q T>P KLQ QE>Q RPBCRIXCRRIBBE/O JB@E>KFPJ E>P ?BBK MRQ FK MI>@B CLO

04(" QE>Q FP JLOB RPBCRI7BEBID7JRHL?9;I'33/ EB>ABO alt-svc  >ABOQFPBP
>IQBOK>BFOLQL@LIP QE>Q @>K ?B RPBA LK @LIMIBQBIV AFCCBOBKQ @LKKB@QFLKP >P LMMI

>JJFI JEEBI ?;B#= >JCB7KJ ?,J< GK?9 >JJF
>JJFI :7J7IHA9AH?; JEH= M= GK?9 78EKJ
>JJFI 8BE= 9BEK:WIRC >JIF J>; F71J FH;DJ 7D: <KJKH
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>IQBOK>BFELOL@LIP QE>Q @>K ?B RPBA LK QEFP @LKKB@QFLI upgrade BB/TE>Q QEB

8.38%

1?7=KH />; F;H9;DJ E< CE87?B; 1?J;1 M>?9> IKFFEHJ ,0$

K>IVPFP LC QEFP EB>ABO PELTP QE>Q  LC ABPHQLM PFQBP >KA  LC JL?FIB PFQBP >I0
PRMMLOQ 04(" TEF@E OLRDEIV OBMOBPBRQB&IABIE)>DEICEORKPROMOFPFKDIV BKLRDE
>P FQ E>P ?BBK RPFKD QEFP CLO > TEFIB KA  >OB >/0B>AV PRMTCRIAHDSERKB
2V KBQBAOIP 87 1J>K>@ QEFP KRJ?BO TEB EX@OB>PBA PFDKFc@>KQIV

Conclusion

3EFP >K>IVPFP LCSYER-3IB PQ>QFPQF@P FK QEB BMOI@GBEBQ E>P PELTK TEALCIRR

FK QEB '33/ @LJJRKFQV TBOB >IOE>0BA.C '33/ FP EBOB >KA BIEKD QL 2BCS/ MLMRI>O

(Q FP >I0B>AV QEB ALIJFK>KQ MOLQL@LI FK QBOJP LC KRJ?BO LC OBNRBPEBOGRR E>P KLQ
33/ FK QBOJP LC KRJ?BO LC PFQBP QE>Q PRMMLOQ FQ 3EB ILKD Q>FI LC QEB FKQBOKE
LCQBK @F+K BMLKBKQF>IV ILKDBO QFJBMLOHDB>?IB D>FKP LK QEB IBPP TBIl J>FKQ>FKB
PFQBP QE>K LK QEB EFDE MOLJRJEPBDBP

6 BB >IPL Q:BA >?LRQ ELT FQ FP PQFII KLQ B>PV QLAFBAVERIQ FK PLIB FKPQ>II>QFLKP
2BOBO ASBILMBOP LMBEKD PVPQBJ AFPQOF?RQLOP >KA BKA @BPOMBOP ON/EH:
MRPEFKD QL B:pE>Q B>PBEID PLCQT>0B Q:QFMEDPVPQBIPHITBKDQEBKP ABMKQ

QFJB (K C>@Q LKB LBAEBB>PLKP CLO 04(" FP QL ?0B>H > PFIFI>0 ?>00RBKDTHQE ABMIL
@E>KDBP (K J*RKPQ>K@BP QEBOB FP KL OB>| OB>PLK BDGEPFBERPBOSIBRD

PVPQBJP M>@EB QL RPB LKB LC QEB JLORBJMIMBP-GBI ORK TFQE '3SRMMLOQ FK

LIABO LMBQFKD PVPQBJP ?RQ DBQQFKD >K BORRELAAGEE. QEBOMRESRIA KLQ OBNRFOB
QEBIBMBOQFPB LO OFPH FQ @ROOBKQIV ALEBBV-DEKBBDQBFEEPQFKD OBMLPFQLOFBP CLO (
@LJIILK +FKRU 80P QL JBFKPQ>II>QFLK B>RAET QEB M>@EB QBREB +FKRU
AFPQOF?R@HALEP AL KLQ LCCBO PLIBQEFKREBKRIG>K LKIV PBB PBEDB
@LKQFKRFKD QL PEOFKH >P FQ PQORDSHERERLKAMBBIEP OBMRQ>QFLK >P LIA >KA PILT
2>PBA LK LIABO FKPQSBR @ELRDE RM QL ABQBM._KPB+ KB LC QEB ?BPQ '33/
FIMIBIBKQ>QFLKP ( PBB QE>Q >P IBPP LC >K FPPRB CLO ((2 PFK@B FQ FP RPR>B® QEB MO
LK QEB 6FKALTP PFAB

.QEBO QE>K QE>Q '38>P ?BBK > OBI>EWB>PV RMBBM>QE TEF@EVEQE>P E>A QEB
PQOLKD RNEFGIE>P >I0B>AV ARBREB JLPQ M>0Q FQ FP > M>FKIBPP PTFQ@E LK >KA QEBC
JLPQ FQ E>P QROKBA LRQ QL ?B > E>PPIB COBB MBOCLOJ>K@B FK@OB>PB QE>Q OBNRFO
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Part IV Chapter 20 : HTTP/2

LK@BLRO PBBG PRMMLOQP FQSHEBRABK QEB ABQ>FIP QELRDP >fKAPI>Il AFCCBOBK@BP
?BQTBBK PERISFIMIBIBKQ>QFLKP @>K OBPRIQ FK ?BQQBO LRPFDBPECB3RIQFI>QBIV

BKA RPBOBBOFBK@B 3EBOB E>P >IPL ?BBK > KRJ?BO LEBRRBEIRGFRV FPPREP QL 7B
BUMB@QBA TFYKBK MOLQL@LI

$KPROFKIRA0B RPFKD > PQOLKD RM QL A>QB TBII J>FKQ>FKBA FIMIBYBEETFDELK LC >K
MOLQL@LBIBY/  TFIl BKPRORR PQALK QLM LC QEBPB FPPREBCOQB-Q @>K3Q>H

BUMBOQFPB >KA J>K>DFKD 3EB OLII LRQ LC 04(" SKAI'BBIV ?B 88K JLOB @LIMIF@>QBA

>KA OBNRFOB JLOBEDQFB®E>MP QEFP FP ?BPQ IBCQ QL QEFOA MSEABOPEEBP@B MOL

TEL E>SB QEFPEBOQFPB >KA @ KRFSFQB B>PV >@@BPP QL QEBPB CEBQREBP 'LTB

TEBK IBCQ QL QBBEDQP QEFP FP KLQ > PROB QEFKD >P QEB MOFLOFQFW>QFLR PQ>QFPQF@P
@ELLPB.RO PBBE MOEABO TFPBIV >KA BKD>DB TFQE QEBJLROTBSFMOFQFBP >0B QEBK FQ
PELRIA ?B >K B>PFBO FIMIBJBKQ>QFLK

K QE>Q KLQB FQ TLRIA ?B DOB>Q FC QEB "#-P MOFLOFQFWBA QEBPB FPPRBP MRK ABCKFQBIV F
QELRDE ( PRPMB@Q TFQBREBGAXBT MOFLOFQFW>QFLK JBQEIAK K "B81I ELIA QFDEQ
3EB KBQBA0 TFII MBBLABQ JLOB FKQBOBPQFKD QFJBP FK QEB '33/ TLOIA

Author

I>O0V LII>0A
X QRKBQEBTB? @ EQQMPTB?MBORL@FORKBQEBTB? % QRKBQEBTB? @LJ () QRKBQEBTB?

B QRKBQEBTBZ® EQQMPTT QRKBQEBTB? @LJ

1>00V LII>0A FP > PLCQT>SBEMBO >KA >RQELO LC QEB ,>KKFRE ?LLFK
@QFLK'B QEFKHP QEB TB? FP >J>WFKD ?RQ T>KFQRBKIZBQQBR @>K
cKA EFJ QTBBQFRRKBQEBTBSKA ?ILDDFKDISP QRKBQEBTB? @LJ

>JJFI =?J>K8 9EC );JW?N I;9KH?JO 8KBB;J?DI 8BE8 C7IJ;H 7:L?FEHRQI>?HC:
>JJFI MMMC7DD?D= 9EC 8EEAI >JJF ?D 79J?ED
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https://github.com/Netflix/security-bulletins/blob/master/advisories/third-party/2019-002.md
https://x.com/tunetheweb
https://webperf.social/@tunetheweb
https://bsky.app/profile/tunetheweb.com
https://github.com/tunetheweb
https://www.linkedin.com/in/tunetheweb/
https://www.tunetheweb.com/
https://www.manning.com/books/http2-in-action
https://www.manning.com/books/http2-in-action
https://x.com/tunetheweb
https://www.tunetheweb.com/
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Appendix A

Methodology

Overview

3EB 6B? 1J>K>@ FP > MOLGB@Q LODAKHWEREFS '33/ O@EFS T>P PQ>0QBA FK

2V 2Q88 2LRABOP TFQE QEB JFPPR@&HQELJ@EB TB? FP ?REBSIRSIBP QEB @LIMLPFQFLK LC
JFIIFLKP LC TB? M>DBP LK > JLKQEIV ?>PFFBFKRAQRHIBQBP LC JBQ>ASIFI>?IB CLO
>K>IVPFP IFDORBOV +8>0K JLOB?LRQ '33/ O@EFS

3EB JFPPFLK LC QBB 8J>K>@ FP QL BIQEB A>Q> T>OBELRPB LC '33/ BEBKSILOB
>@@BPPF?IB QL QEB TB? @LJYRKSERD?PR?GB@Q JMERINP SFAB @ LKQR>IFWBA

>JIFI >JIF78H?LEH=
>JJFI >JIF78b?| EH= <7G >EM :E ? KI; 8?=GK;HO JE MH?J; 9KIJEC GKjH?2;l £07
>JJFI >JIF78P?LEH= 78EKJ
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https://httparchive.org/
https://httparchive.org/faq#how-do-i-use-bigquery-to-write-custom-queries-over-the-data
https://httparchive.org/about
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FKPFDEQR @>K QEFKH LC FQ >P >K >KKR>| OBMLPFQLOV LC HKLTIBADB >?LRQ QEB PQ>QB LC Q
?BFKD FQP cOPQ BAFQFLK

3EB  BAFQFLK LC QEB8 1J>K>@ FP @LIMOFPBA LC CLRO MFII>OBPMBOKBRED B

MR?IFPEFKD >KA AFPQOF?RQFLK $>@E M>0Q LC QEB TOFQQBK OBMLOQ OBMOBPBKQP > MFII>
LC @E>MQBMRLEFKD FQP AFCCBOBKQC BME@R R0 (( OBMOBPBKQP QEBIROEBKEDB

>KA FK@IRABP BBELOJ>K@B 2B@RI@BNPF?RIEQV6  >KA L?FIB 6 B? @E>MQBOP

About the dataset

3EB '33/ O@EFS8 A>Q>PBQ FP @LKQFKRLRPIV RMA>QFKD TFQE KBEQSEBILKQEIV
BAFQFLK LC QBB @>K>@ RKIBPP LQEBOTFPB KLQBA FK QE# GERORBP TBOB PLRO@BA
COLJQEB)RIV @0l 3EBPB OBPRIQRVFIEF@IV NRBOVERIBF-DORBOV FK Q>?IBP BI®BcU
TFQI 2019 07 01

I LC QEB JBQOF@P MOBPBKQBBTFKIQERD >0OB MR?IF@1V OBMOLAR@F?IB RPFKD QEB A>Q>PBQ
IFDORBO\BLR @>K ?OLTPB QEB NRBOFBP-RRBEMQBOP BRKQMR2 OBMLPFQLOV

+B;71; DEJ; J>7J IEC; E< J>;I; GK;H?,IGKPJ; B7H=; 7D: 97DN¥-;DI?L JE HKIERHI;B#l
?=,K;HO ?1 8?BB;: 80 J>[&N); EH >;BF 9EBEBB?IEKE IF;D:?D=<HH JE /?C &7:B;9S| Fa@IRD=
?=,K;HO 2?J>EKJ ;HA?D= J>; 7DA

%.0 B>JMIB QL RKABOPQ>KA QEB JBAF>K KRJQBO LCSP2@0OFMQ MBO ABPHQLM >KA JL?FIB
M>DB PBB ? PNI

#standardSQL
# 01_01b: Distribution of JS bytes by client
SELECT
percentile,
_TABLE_SUFFIX AS client,
APPROX_QUANTILEGROUN[DbytesJs / 1024, 2),
1000)[ OFFSETpercentile * 10)] AS js_kbytes
FROM

>JJFI =2J>K8 9EC #//+H9>?|>JIF 78>?LEH= 8BE8 C77D :E9I =;J3?D=1J7HJ;:68?€5K;HO
>JJF| =2J>K8 9EC #//+H9>?L7BC7D79 >JIFRPLEH= JHC7?D IGB

>JJF| 9BEK: =EE=B; 9EC 8?=GHIREPD=

>JJF| J2CA:B;9 9EC I€;C8;HI KI?D= 82=GK;HO M?J>EKJ 8H;7A?D= J>; 87DA

>JJFI =23>K8 9EC #//+H9>?|. 7BC7D79 >JJFF+PLEH= 8BE8 C7?D IGB  @MRH?FJ 6 8GB
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https://github.com/HTTPArchive/httparchive.org/blob/main/docs/gettingstarted_bigquery.md
https://github.com/HTTPArchive/almanac.httparchive.org/tree/main/sql/2019
https://cloud.google.com/bigquery/pricing
https://timkadlec.com/remembers/2019-12-10-using-bigquery-without-breaking-the-bank/
https://timkadlec.com/remembers/2019-12-10-using-bigquery-without-breaking-the-bank/
https://github.com/HTTPArchive/almanac.httparchive.org/blob/main/sql/2019/javascript/01_01b.sql
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“httparchive.summary_pages.2019_07_01_* ,
UNNEST[ 10, 25, 50, 75, 90]) AS percentile
GROUPBY
percentile,
client
ORDERBY
percentile,

client

1BPRIQP CLO B>@E JBQOF@ >0OB MR?IF@IV SFBT>?IB FK @E>MQBO PMR@Hd@ PMOB>APEE
)>S>2@O0FMQ OBPRIQP

Websites

3EBOB >OB TB?PFQBP FK QEB A>Q>PBQ JLKD QELPB >0B JL?FIB TB?PFQBP >KA
>0B ABPHQLM TB?PFQBP ,LPQ TB?PFQBP >OB FK@IRABA FK ?LQE QEB JL?FIB >KA ABP
PR?PBQP

'33/ O@EFSB PLRO@BP QEB 41+P CLO FQP TB?PFOBBLOBUYQBBILOGEB "EOLJB 47

1BMLOQ FP > MR?IF@ A>Q>PBQ COLJ &LLDIB QE>Q >DIMBEIFRFEPERPROGLPP JFIIFLKP LC
TB?PFQBP >@@EFPFQBAEOLIB RPBOP 3EFBMRB > IFPQ LC TB?PFQBP QE>Q >0OB RM QL A>(
>KA > OBdB@QFLK LC OB>| TLOIA TB? RP>DB 3EB "EOLJB 47 1BMLOQ A>Q>PBQ FK@IRABP >
AFJBKPFLK TEF@E TB RPB QL DBQ >Il LC QEB TB?PFYBBP@@BPEBAL?FIB RPBOP

3EB)RIV  '33/ O@EFS B @I RPBAY QEB 8? 1J>K>@ RPBA QEB JLPQ OB@B#{iv1B
"EOLJB 47 1BMLOQ OBIB>PB/ ,> CLO FQP IFPQ LC TB?PFQBP 3EFP A>Q>PBQ T>P
OBIB>PBA LK )RKB >KA @>MQROBP TB?PFQBPSHERHQBARPBOP AROFKD QEB JLKQE LC
>V

#RB QL OBPLRO@B IFJFQ>QFLKP QEB B3 SH@EFS QBPQ LKB M>DB COLJ B>@E TB?PFQB FK
"EOLJB 47 OBMLOQ GB@LK@FIB QEFP LKIV QEB ELJB M>DBP >OB F+BIREBS E=FP TFII
FKQOLAR@B PLJB ?F>P FKQL QEB OBPRIQP ?B@>RPB > ELJB M>DB FP KLQ KBEIEPP>OFIV O
QEB BKQFOB TB?PFQB

'33/ O@EFSB FP >IPL @LKPFABOBA > [>? QBPQFKD QLLI JB>KFKD FQ QBPQP TB?PFQBP COL
>KA ALBP KLQ @LIIB@Q A>Q> COLJ OB>| TURIBORBBE@BP 3EBOBCLOB >Il TB?PFQB ELIB M>L
>0B QBPQBA TFQE >K BIMQV @>@EB FK > ILDDBA LRQ PQ>QB

>JJFI :E9I =EE=B; 9EC IFfH>;J1: A/ =B /)61 0@&G&6 C!@-N%D,*C"H $ /A EJL?9 ;:?] KIF I>7H?D=
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https://docs.google.com/spreadsheets/d/1kBTglETN_V9UjKqK_EFmFjRexJnQOmLLr-I2Tkotvic/edit?usp=sharing
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Metrics

33/ O@EFSB @LIIB@QP JBQOF@P >?LRQ ELT QEB TB? FP ?RFIQ (Q FK@IRABEB>PF@ JBQOF@P
KRJ?BO LOVQBP MBO M>DB TEBQEBO QEB M>DB EHOI334BAKA FKAFSFAR>I OBNRBPQ

>KA OBPMLKPB EB>ABOP 3EB J>GLOFQV LC QEBPB SBABR@FBSDEIBBPTEF@E >@QP

>P QEB QBPQ ORKKBO CLO B>@E TB?PFQB

.QEBO QBPQFKD QLLIP >OB REBABLME >AS>K@BA JBQOF@P >?LRQIUEBMNIB %
+FDEQELRMBRPBA QL ORK >RAFQP >D>FKPQ QEB M>DB QL >K>IVWB FRP@@BPEVFKEQ@B>P IFH
>KA 2$. 3EB3LLIPPB@QFLK ?BILT DLBP FKQL B>@E LC QEBPB QLLIP FK JLOB ABQ>FI

3L TLOH >OLRKA PLJB LC QEB FKEBOBKQ IFJIFQ>QFLKP LC > I>BAXDCED>PERSEP
RPB LC QEBLIB 47 1BMLOQLO JBQOF@P LK BRBOMBK@BP BPMB@F>IIV FK QEB >0B> LC TB?
MBOCLOJ>K@B

2LJB JBQOF@P >0OB @LIMIBQBIV LRQ LO GB3I@B 7B ALIQ KB@BPP>OSRIEB >?FIFQV QL
ABQB@Q QEB QLLIP RPBA QL ?RFIA > TB?PFQB (C > TB?PFQB FP ?RFIQ RPFKD @OB>QB OB>@Q
QBII QE>Q FQ RPBP QEBIBH@B CZRQ KLQ KB@BPP>OFIV QE>Q > M>OQF@RI>0O ?RFIA QLLI FP RP
4KIBPP QEBPB QLLEBIBBOB@QF?IB ckDBOMOFKQP FRRBBAB JEIBIE>?I1B QL JB>PROB

QEBFO RP>DB

.QEBO JBQOF@¥Y K£Q KB@BPP>OFIV ?B FIMLPPF?IB QL JB>PROB ?RQ >0OB @E>IIBKDFKD LO RKOE
%.0 B>JMIB >PMB@QP LC TB? ABPFDK >0B FKEBOBKQIV 3&RRECEBRIQQL NRFREQFCV
TEBQEBO > M>DB E>P >K FEQORPAE>ILD

Tools

3EB 6B? 13>K>@ FP J>AB MLPPF?IB TFQE QEB EBIM LC QEB CLIILTFKD LMBK PLRO@B QLLIP

WebPageTest

6 B?/>DBBPQFP > MOLJFKBKQ TB? MBOCLOJ>K@B QBPQFKD QLLI >KA QEB ?>@H?LKB LC '33/
O@EBS6 B RPB MOFS>QB FKPQRE @H?/ >DBBPQ TFQE MOFS>QB QBPQ >DBKQP TEF@E >OB QEB
>@QR>| ?0LTPBOP QE>Q QBPQ B>@E TB? M>DB #BPHQLM >KA JL?FIB TB?PFQBP >0B QBPQBA RI

AFCCBOBKQ @biQiMR®

>JIFI MMMM;BF7=;3;1J EH=
>JJFI :E9I M;8F7=;3;1J EH= FH3L.2DIJ7D9;|
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https://www.webpagetest.org/
https://docs.webpagetest.org/private-instances/
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Config Desktop
#BSF@B  +FKRU5,

JLWFI> 7 +FKRUU =

MMIB B?*FQ  *3,+ IFH
4PBO DBKQ
&B@H "EOLIB 2>C>OF
/323
1BATLLA "FQV>IFCLOKF> 42
+H@>QFLK

3EB #>1IBP .OBDLK 42

Mobile

$JRI>QBA ,LQL &

,LWFII>  +FKRU KAOLFA ,LQL& IRFIA
) MMIB 6 B?*FQ *3,+ IFB
&B@H "EOLJB ,L?FIB 2>C>0F

/323

1BATLLA "FQV>IFCLOKF> 42
3EB #>1IBP .OBDLK 42

"LKKB@QFLK"™>?IB ,?MP JP1 33 & 2MP JP1 33

5FBTMLOQ umm Uu umm U

#BPHQLM TB?PFQBP >0OB ORK COLJ TFQEFK > ABPHOEUIL'EIBKIG BK > +FKRU 5, 3EB
KBQTLOH PMBBA FP BNRFS>IBKQ QL > @>?1B @LKKB@QFLK

,L?FIB TB?PFQBP >OB ORK COLJ TFQEFK > JL?FIB SFOILKIBKQ LK >K BJRI>QBA ,LQL &
ABSF@B TFQE > KBQTLOH PMBBA BNRFS>IBKQ QL > & @LKKB@QFLK -LQB QE>Q QEB BJRI>(
4PBO DBKQ PBIC FABKQFcBP >P "EOLJB  ?RQ FP >@QR>IIV "EOLJB  RKABO QEB ELLA

3EBOB >0B QTL IL@>QFLKP COLJ TEF@E QBPQP >0B ORK ">IFCLOKF> >KA .OBBLK 42 '33/ (
J>FKQ>FKP FQP LTK QBPQ >DBKQ E>OAT>0B (K@BQBE KU HRES)>@BKQBO FK

">IFCLOKF> AAFQFLK>I QBPQ SDBEI(BPIERA /I>QCLOJP RP TBPQ IL@>QFLK FK .OBDLK >OB
>AABA >P KBBABA

33/ O@EFHP MOFS>QB FKPQ>KE@B-DBBPQ FBMQ FK PVK@ TFQE QEB I>QERIPMERIF@ S
>KA >RDJBKQBA TEIFPQLJ JBQOFEHBPB >0B PKFMMBGP2@PFMQ QE>RHOEBA LK
B>@E TB?PFQB >Q QEB BKA LC QEBRBR@ SEHBRPQLI JBQOF@ FK@IRGBIEREOF@P QE>Q
TBOB LQEBOTFPB FKCB>PF?IB QL @>\@RMBR)ELFEEE>Q ABMBKA LK #., PQ>QB

3EB OBPRIQP LC B>@E QBPQ SOBI39MB>P tcIB
@LKQ>FKFKD JBQ>A>Q> >?LRQ QEB TB? M>DB

>)2.- CLOJ>QQBA >O@EHB

Lighthouse

+FDEQELRA® >K >RQLJ>QBA TB?PFQB NR>IFR@BRFIRO?RFIQILDIB (Q >RAFQP TB?
M>DBP QL JBIPROB QER AQ FK@IRAB RPEBEFBK@B >KQFM>GEBOKFHFWBA FJ>DBP

>JJFI 7TH>?LEH=

>JJFI 9BEK: =EE=B; 9EC 9ECFKJ; :ESPHDI PED;| BE97J?EDI

>JJFI =?2J>K8 9EC #//+H9>?|.9KIJEC C;JH?9I

>JJFI =?J>K8 9EC #//+H9>?| B;=79C-JIF B+?| EH= 8BE8 C7IJ;H 9KIJECEC;JH?9I 7BC7D79 @I
>JJFI ;D M?A?F;:?7 EH= M?A? # -6 VB;6<EHC7J

>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI;
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https://archive.org/
https://cloud.google.com/compute/docs/regions-zones/#locations
https://github.com/HTTPArchive/custom-metrics
https://github.com/HTTPArchive/legacy.httparchive.org/blob/master/custom_metrics/almanac.js
https://en.wikipedia.org/wiki/HAR_(file_format)
https://developers.google.com/web/tools/lighthouse/
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>KA FK>@@BPPF?IB @LKQBKQ

'33/ O@EFSB ORKP QEB I>@BPRFEK LC +FDEQELRPB CLO >II LC FQP JL?FIB TB? M>DBP [ ABPHQLM
M>DBP >0OB KLQ FK@IRABA ?B@>RPB LC IFJFQBA OBPLRO@BP PTLCIREBRBFB @O
RPBA QEB SBOPFLK LC +FDEQELRPB

+FDEQELRPB FP ORK >P FQP LTK AFPQFK@Q QBR(>DBBPTFREFQ E>P FQP LTK
@LKcDRQFLK MOLcIB

Config Value

"/4 PILTALTK U
#LTKIL>A QEOLRDEMRQ ,?MP
4MIL>A QEOLRDEMRQ  ,?MP

133 JP

)EJ; J>7J '?=>J>EKI; ?| DEHC7BBO 9EIN/=KLi7 +0 IBEM:EMD E< N 8KJ :K; JBKR= ?D
2 :8+7=;/;13 J>?1 M71 N 7J3J>;J?C; E<J>; J;1JI

%.0 JLOB FKCLOJ>QFLK >?LRQ +FDEQELRPB >KASQEE2RAHJB3 O@B-®BCBO QL QEB
+FDEQELRPBBBVMBO AL@RJIBKQ>QFLK

Wappalyzer

6 >MM>IVWB®® > QLLI CLO ABQB@QFKD QB@EKMITH-BR-RHEA 3EBOB x@BQBDLOFBP
LC QB@EKLILDFBP QBRRBADCOL$»2@OFMIBITOOHP QL ",2 MI>QCLOJP >KBKB
@OVMQL@ROOBK@V JFKBOP SEBOB PRENLOQBA QB@EKLILDFBP

'33/ O@EFSB ORKP QEB I>@BPRFEK L&GEM>IVWBO CLO >l TB? M>DBP P LC)RIV B®QEB6
1J>K>@ RPBA QEBS BOPFLKC 6>MM>IVWBO

6 >MM>IVWBO MLTBOP? @K>MQBOP QE>Q >K>IVWB QEB MLISRHIBQQLORBRBE-H
6 LOA/OBPP LLQPQC-KA GORB@Y B>IMIB QEEDLIIBO@HKA'2 @E>MQBOP OBR¥IEB>
LK QEB OBPMBBQESIBO@B-KA'2  @>QBDLOFBP LC QB@EKLILDFBN ABQYBEQBRBD

Il ABQB@QFLK QLLIP FK@ IRARKIVE/BSB QEBFO IFJFQ>QFLKP 3EB S>IFAFQV LC QEBFO OBPRIQF
>IT>VP ABMBKA LK ELT >@@RUEBFO ABQB@QFLK JB@E>KFPJIB>QOBIBHS BFIl >AA >

>JJF| =2J>K8 9EC "EE=B; EB; B?=>J>EKI;B71;1 J7=L

>JJFI =2J>K8 9EC "EE=B; EB; B?=>J>EKI; ?lIK;l  ?IIK;9ECC;DJ
>JJFI ;L ;BEF;HI =EE=B; 9EC M;8 JEEBI B?=>J>EKI;

>JIFI MMMM7FF7BOREC

>JIFI MMMM7FF7BOREC J;9>DEBE=?;1

>JJFI =2J>K8 9EC B?7I8*7FF7BOP; Bl J7= L

>JIFI MMMM7FF7BOREC 97J;=EH?;1 ;9ECCEH

>JJFI MMMM7FF7BOREC 97J;=EH?;1 9CI
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https://github.com/GoogleChrome/lighthouse/releases/tag/v5.1.0
https://github.com/GoogleChrome/lighthouse/issues/9668#issuecomment-535134232
https://developers.google.com/web/tools/lighthouse/
https://www.wappalyzer.com/
https://www.wappalyzer.com/technologies
https://github.com/AliasIO/Wappalyzer/releases/tag/v5.8.3
https://www.wappalyzer.com/categories/ecommerce
https://www.wappalyzer.com/categories/cms
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KLQB FISEOV @E>MQBO TEBOESVWBO FP RPBA ?RQ FQP YHUQPIPIB@RARE QL >
PMB@Fc@ OB>PLK

Chrome UX Report

3EB"EOLJB 47 1BMLOQFP > MR?IF@ A>Q>PBQ LC OB>I TLOIA "EQINBGHFEBCESP
$UMBOFBK@BP >OB DOLRBMBQBP] LOFDFK>CME hitps:/mww.example.com 3EB
A>Q>PBQ FK@IRABP AFPQOF?RQFLKP LB AT-FQDRER FHEBELK >KARQ PQ>?FRQV
>AAFQFLK QL DOLRWIAKE BMBOFBK@BPIPL 7B PIF@BARIBKPFLKMBIBLRKQOSBIB
DBLDEME CLOJ C>@@BPHQLM MELKB Q>?IBQ >KAB@CEEEBOFLK QUMB & & BQ@

%0 6B? 1J>K>@ JBQOF@P QE>Q OBCBOBK@B OB VMBURRREBD A8>Q> COLJ QEB "EOLJB 47
1BMLOQ QEB)RIV  A>Q>PBQ FP RPBA

8LR @>K IB>OK JLOB >?LRQ QEB A>Q>BBEKEKQEER'EOLJB 47 1BMLOQ LK IFDORERBYB

LKTB? ABS

Third Party Web

3EFOAYOQV B? FP > OBPB>O@E MOLGB@REM 'RERBELO LC SEEAYOQFEE>MQBO
QE>Q RPBP 33/ O@EF&A +FDEQELRPB A>Q> QL FABKQFCV >KA >K>IVWB QEB FIM>@Q LC C
OBPLRO@BP LK QEB TB?

#LJ>FKP >0OB @LKPFABOBA QL ?B > QEFGBFABOGR/RBRB>0 LK >Q IB>PQ RKFNRB M>DBP
3EB MOLGB@Q >IPL DOISBABOROQEBFO OBPBBBQEE@BP FK @>QBED:AFBKIAMQF@P
>KA PL@F>I

2BSBG| @E>MQBOP FKEYEBSK>@ RPB QEB ALJ>FKP >KA @>QBDLOFBP COLJ QEFP A>Q>PBC

RKABOPQ>KA QEB FIM>@Q LC QEFOA M>0OQFBP

Rework CSS

1BTLOH "22 FP >)$>2@O0FMQ ?>PBA "22 Mé¢DQBB BKQFOB PQVIBPEBBQP >KA MOLAR@BP >
)2.- BK@LABA L?GB@Q AFPQFKDRFPEFKD B>@E FKAFSFAR>| PAROB @RIBSRBHEBELO

3EFP PMB@F>| MROMLPB QLLI PFDKF@BAKIHB F@@RCLC J¥LC QEB JBQOF@PEK QEB
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NRBOFBA QL BXpEB >K>IVPFP MLPPFREFRIBBEORL0 JLOB FKCLOJ>QFLK >?LRQ ELT FQ T>P
FKQBB@BA TFQE QEB '33/ O@HES)>PBQ LK IFDORBOV

Analytical process

3EB 6B? 1J>K>@ QLLH >?LR@B>U QL MI>K >KB@RQB TFQE QEB @LLOAFK>QFLK LC ALWBKP LC
@LKQOF?RQLOP COLJ QEB TB? @BEFKFR®QFLK ABP@OFEB@EEPB QEB JBQUE@P V
PBB FK QEB®B 1J>K>@ ELT QEBTBOB NRBOFBA >KA FKQBOMOBQBA

Brainstorming

3EB FK@BMQFLK LOBREB#>@ PQ>0QBA FK )>KR>0V MIFPS LK QEB '33/ O@EFS

CLORJ ABP@OF?FKD QEB BKAQFBOBEBOFKD PRMMLOQ (K ,>O@E  TB @I@BIGBA >
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6 B PMBKQ Y>QEOLRDE )RKB  M>FOFKD MBLMIB TFQE @E>MQBOP >KA DBQQFKD QEBFO FKMR(

cK>IFWB QEB FKAFSFAR>| JBQOF@P BRADBR®E-@E>MQBO

Analysis

(K)RKB  TFQE QEB PQ>?IB IFPQ LC JBQOF@P >KA @E>MQBOP A>Q> >K>IVPQP QOF>DBA QEB.
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@>M>?FIFQFBP
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2Q>0QFKD FK RDRPQ  QEB A>Q> >K>IVPQP ?BD>K TOFQEKERIQEIFBEERRIQP CLO B>@E
JBQOF@ (K QL@>+7/+8 TBOB TOFQQBESKA BR @>K ?0LTPB >Il LC QEB NRB@EBRIQBO
FK QEBNI AFOB@QLOV LC QEB MOLGB@Q]P &FQ'R? OBMLPFQLOV

Interpretation

RQELOP TLBA TFQE >K>IVPQP QL @LOOB@QIV FKQBOMOBQRER MBPRTF>BA AO
@LK@IRPFLKP P >RQELOP TOLQB QEHFQ@BERGBGRIREBT COLJ QEBPB PQ>QFPQF@P QL
PRMMLOQ QEBFRIOC QEB PQ>QB LC QEBIBSEBTBOP TIEMTFQE >RQELOP QL BKPROB
QEB QB@EKF@>| @LOOB@QKBPP LC QEBFO >K>IVPFP

3L J>HB QEB OBPRIQP JLOB B>PFIV RKABOPQ>KA>?IB QL CHBHABBEOP A >IVPQP
@OB>QBA A>Q> SFPR>IFW>QFLKP QL BJ?BA RKIBERFERE-MYBQFLKP >0OB PFIMIFEBA QL J>H
QEB @LK@IRPFLKP B>PFB® 0 BSUMIB SDEBO QE>K PELTFKD > CRIPEERGLDO
AFPQOF?RQFLK LKIV > E>KACRI LC MBO@BKQFIBP >0OB PELTK 4KIBPP LQEBOTFPB KLQBA >
>0B PRJJ>OFWBA RPFKD MBO@BKQFIBP BPMB@F>I1V JBAF>KFKAGE GEBO@BRQFIB

%FK>IIBAFQLOBKHBA QEB @E>MQBOP QL cb RRDABBIBOOLOP >KA BKPROB @LKPFPQBK@
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Looking ahead
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QEB TB? @LJJRKFQV LC FKQOLPMB@QFLK >KA > @LJJF QR BHE> KD BIRBIIKD QL QEFP MLF
E>P ?BBK > JLKRIBKQ>I BCCLOQ QE>KNPBABE-@RAQOF?REKOFB ELMB QISEBDB

>P JR@E LC QEFP TLOH >P MLPPFBIBRQRSB BAFCEBIKKR BB PQOB>JIFKBA

(C WR]OB FKQBOBPQBA FK @LKQOF?RQFKD QL QEB  BAFIFKK@CNIBBRSB cll LRQ LRO
FKQBOBPQ CLE0BA ILSB QL EB>ORO FAB>P CLO J>HFKD QEFPIRIOREBQ@EB

>JJFI =?J>K8 9EC #/[+H9>?|.7BC7D79 >JIFFHPLEH= JHC7?D IGB
>JJFI <EHCI =B; ,0< G F&=:# 9 >G

2019 Web Almanac by HTTP Archive 409


https://github.com/HTTPArchive/almanac.httparchive.org/tree/main/sql/2019
https://forms.gle/Qyf3q5pKgdH1cBhq5

410

2019 Web Almanac by HTTP Archive



Appendix B : Contributors

Appendix B
Contributors

3EB 6 B? 1J>K>@ E>P ?BBK J>AB MLPPR?BEB E>OA TLOH LC QEB TB? @LJIJRYBINIB
E>SB $IRKQBBOBA @LRKQIBPP ELROP FK QEB MI>KKFKD OBPB>0O@E TOFQFKD >KA MOLAR
QEB 6 B? 1I1>K>@

?2? VP>F 1?BOQL ,BAFK>
) 22 VP>F X F1?,BAFK>
30-KPI>QLO ©) >IBAFK>
RQELGKAIO>FKPQLOJBO

?FD>FI *IBFK IBPP>KAOL &EBAFKF
) HIBFK>? ) DEBAL

RQELO @ EQQMPEBAFKF JB

10>FKPQLOJBOABSFBTBO

A>J ODVIB IB U 1RPPBII
X >ODVIBFKH X PIFDEQIVI>QB
€) >ODVIBFKH ©) PIFDEQBC
® EQQMRBOANES @ EQQMFKCOBNRBKQIY
RQELOKAIO>FKPQLOJBO 10>FKPQLOJBO

AAV .PJ>KF 1B BV /VIQPVK
X >AAVLPJI>KF (e)I:V]
©) >AAVLPI>KF ® EQQMBU OR
@ EQQMPTT >AAVPJ>KF @LJ 30-KPI>QLO
10>FKPQLOJBO

EJ>A T>FP KAOBT &>IILKF
X ,0 EJ>A T>FP X ALQ=GP
) >EJ>AST>FP ) ALQGP

® EQQMFEJ>A T>FP @LJ
10>FKPQLOJBBSBILMBOKALBSFBTBO

K>IVP@KALBSFBTBO

I>K* BKQ KAOBT +FJK

X >HBKQ X 0QBC>@Q= KAV

© >I>KBKQ © >KAVIFIK

© EQQMPI>KIBKQ JB @ EQQMPOQBC>@Q @LJ D? BK
RQELGKAIO>FKPQLOJBO 1BSFBTBO

2019 Web Almanac by HTTP Archive

411


https://github.com/AbbyTsai
https://github.com/kleinab
https://x.com/argyleink
https://github.com/argyleink
http://127.0.0.1:8080/en/2019/argyleink
https://x.com/addyosmani
https://github.com/addyosmani
http://127.0.0.1:8080/en/2019/addyosmani
https://x.com/MrAhmadAwais
https://github.com/ahmadawais
http://127.0.0.1:8080/en/2019/MrAhmadAwais
https://x.com/akent99
https://github.com/alankent
http://127.0.0.1:8080/en/2019/akent99
https://x.com/iAlbMedina
https://github.com/amedina
https://github.com/ghedo
https://x.com/slightlylate
https://github.com/slightlyoff
http://127.0.0.1:8080/en/2019/slightlylate
https://github.com/lex111
https://x.com/dot_js
https://github.com/dotjs
https://x.com/Artefact_Andy
https://github.com/andylimn
http://127.0.0.1:8080/en/2019/Artefact_Andy

Appendix B : Contributors

KAOBT -L?IBQ

© >KL?IBQ
#BSBILMBO

KAQY ->RJ>KK

©) KAOKJIKK
10>FKPQLOJBO

KAV #>SFBP
X KAV#>SFBP
©) >KAWSSFBP

® EQQM-KAWSSFBP JB
RQELGKALBSFBTBO

OQERO 1FD>RA
X >OFD>RA=@>

() >OFD>RA @>
30-KPI>QLO

OQRO )>K@
X >0QROG>K@

) >OQROG>K@
RQELOKAIO>FKPQLOJBO

VJIBK +LRHFI
X + LRHFVJBK
© VIBKHRHFI

® EQQMTT >VJBK ILRHFI @LJ BK
#BSBILMBEKALBSFBTBO

1>00V LII>0A

X QRKBQEBTB?

@ EQQMPB?MBORL@F9RKBQEBTB?
% QRKBQEBTB? @LJ

©) QRKBQEBTB?

M QRKBQEBTB?

® EQQMPTT QRKBQEBTB? @LJ

RQELAO>FKPQLOJBBSBILMBBAFQLO

>KA1BSFBTBO

ILOFP 2@E>MFO
X ?LLPQJ>OHP
©) ?LOFPP@E>MFO

® EQQMPLOFP P@E>MED
#BSBILMBEKA3CG-KPI>QLO

I0F>K *>0ABII

X ?0F>KH>0ABII

@ EQQVBLLQ @>e’>0ABII
) ?H>0ABII

® EQQMPH>0ABII @LJ
RQELQO>FKPQLOJB®ALBSFBTBO

">OILP GV>

X BIOLKA

O @>o>
EQQMR?IFPEFKD

MOLGB@EK@ABSTB? KBQ
I0>FKPQLOJBO

">0OILP BOOBP
X @>0ILP=@>Q?

© @ QLOOBP
#BSBILMBEKA3G-KPI>QLO

">Q>IFK 1LPR
X @>Q>IFKOBA
) @>Q>IFKOBA

® EQQM@>Q>IFK OBA
#BSBILMBEKALBSFBTBO

"EBK 'RF )FKD
X EG=@EBK
Q) ERFGFKD

® EQQMPTT @EBKERFGFKD @LJ
1BSFBTBO

"EBKD 7F

) @EBKDUF@K
3G-KPI>QLO

"LIFK IBKABII

X @LIFK?BKABII

©) @LIFK?BKABII
RQELGKAIO>FKPQLOJBO

#>KFBI 2QBK?BOD
X ?>DABO
© ?>DABO

® EQQMR>KFBI E>UU PB
1BSFBTBO

#>3B "OLPPI>KA
X A> sBI>?
) ASSBI>?

® EQQMELKQP DLLDIB @LJ
10>FKPQLOJBO

412

2019 Web Almanac by HTTP Archive


https://github.com/anoblet
https://github.com/ndrnmnn
https://x.com/AndyDavies
https://github.com/andydavies
http://127.0.0.1:8080/en/2019/AndyDavies
https://x.com/arigaud_ca
https://github.com/arigaud-ca
https://x.com/arturjanc
https://github.com/arturjanc
https://x.com/LoukilAymen
https://github.com/AymenLoukil
http://127.0.0.1:8080/en/2019/LoukilAymen
https://x.com/tunetheweb
https://webperf.social/@tunetheweb
https://bsky.app/profile/tunetheweb.com
https://github.com/tunetheweb
https://www.linkedin.com/in/tunetheweb
http://127.0.0.1:8080/en/2019/tunetheweb
https://x.com/boostmarks
https://github.com/borisschapira
http://127.0.0.1:8080/en/2019/boostmarks
https://x.com/briankardell
https://toot.cafe/@bkardell
https://github.com/bkardell
http://127.0.0.1:8080/en/2019/briankardell
https://x.com/elrond25
https://github.com/caraya
http://127.0.0.1:8080/en/2019/elrond25
https://x.com/carlos_catb
https://github.com/c-torres
https://x.com/catalinred
https://github.com/catalinred
http://127.0.0.1:8080/en/2019/catalinred
https://x.com/hj_chen
https://github.com/huijing
http://127.0.0.1:8080/en/2019/hj_chen
https://github.com/chengxicn
https://x.com/colinbendell
https://github.com/colinbendell
https://x.com/bagder
https://github.com/bagder
http://127.0.0.1:8080/en/2019/bagder
https://x.com/davelab6
https://github.com/davelab6
http://127.0.0.1:8080/en/2019/davelab6

Appendix B : Contributors

#>SFA %
X QEBL?QL
) CLASSFAG

® EQQMPTT ILLHWLLH @LJ

K>IVPQRQELQO>FKPQLOJBGFQLO
>KALBSFBTBO

#LRD 2FII>0P
X ALRDPFII>OP
) ALRDPFII>OP

® EQQMRLRDPFII>OP @LJ
K>IVPQRQELO>KAO>FKPQLOJBO

$AR>OAL 0&LJIBP
©) BARND

® EQQMBARND DFQER? FL
30-KPI>QLO

$I>VKB BJILP
© BIVKBIBJLP

M BI3vKBIBILP
3C-KPI>QLO

$OF@ ,BBO
X JB \BOTB?
) JB\BOTB?

® EQQMIB\VBOTB? @LJ
1BSFBTBO

$OFAQ.DQFP

X BQMLOQFP

% BOF@MLOQFP @LJ
) BBBMP

® EQQMBOF@MLOQFP @LJ
1BSFBTBO

$OFH -VDOBK
X >H>KVDOBK
) BKDOBK

® EQQMBOFH/KOBK LOD
10>FKPQLOJBKALBSFBTBO

%>QJ> I>AOF
0 C>QJI>?>A0F
M c>QJ>?>A0F

® EQQMRE>QJ>?>A0F DFQER? FL
30-KPI>QLO

&>?0FBI #B &BKK>OL

® EQQMP>?0FBIABDBKK>OL @LJ
#BPFDKBO

&F>@LJL /FDKLKF
X /FDK>==

©) &F>@LIL/IFDKLKF
#BSBILMBO

'BKD 8BLT
X Q>KEBKDBLT
©) Q>KEBKBVT

® EQQMR>KEBKBWT DFQER? FL
#BSBILMBO

'BKOF 'BIBQF@>
X 'BKOF'BIS BQF@>

() EBKOFEBISF@>
10>FKPQLOJBO

'LRPPBFK #GFOABE
X EAGFOABE
) ELRPPBFKAGFOABE

® EQQMELRPPBFK JB
RQELGKAIO>FKPQLOJBO

) !-$ ,LE>JBA WR?
X 2FIBKQ),

©) 2FIBKQ),
30-KPI>QLO

)>OBA 6EFQB

X G>OBA@TEFQB

) G>OBA@TEFQB

@ EQQMB>0BATEFQB @LJ
10>FKPQLOJBO

)>PLK '>C>IPLK

O GOE>BLK
K>IVPQ

)BCCLPKF@H
X GBCCMLPKF@H
) GBCCMLPKF@H

@ EQQMBBCENKCL
RQELGKAIO>FKPQLOJBO

)LEK %U

© @>B@®I>0H
B GLEKOL
1BSFBTBO

2019 Web Almanac by HTTP Archive

413


https://x.com/theobto
https://github.com/foxdavidj
http://127.0.0.1:8080/en/2019/theobto
https://x.com/dougsillars
https://github.com/dougsillars
http://127.0.0.1:8080/en/2019/dougsillars
https://github.com/eduqg
https://github.com/elaynelemos
https://www.linkedin.com/in/
https://x.com/meyerweb
https://github.com/meyerweb
http://127.0.0.1:8080/en/2019/meyerweb
https://x.com/etportis
https://bsky.app/profile/ericportis.com
https://github.com/eeeps
http://127.0.0.1:8080/en/2019/etportis
https://x.com/akanygren
https://github.com/enygren
http://127.0.0.1:8080/en/2019/akanygren
https://github.com/fatmabadri
https://www.linkedin.com/in/
https://x.com/Pigna__
https://github.com/GiacomoPignoni
https://x.com/tanhengyeow
https://github.com/tanhengyeow
http://127.0.0.1:8080/en/2019/tanhengyeow
https://x.com/HenriHelvetica
https://github.com/henrihelvetica
https://x.com/hdjirdeh
https://github.com/housseindjirdeh
http://127.0.0.1:8080/en/2019/hdjirdeh
https://x.com/SilentJMA
https://github.com/SilentJMA
https://x.com/jaredcwhite
https://github.com/jaredcwhite
http://127.0.0.1:8080/en/2019/jaredcwhite
https://github.com/jrharalson
https://x.com/jeffposnick
https://github.com/jeffposnick
http://127.0.0.1:8080/en/2019/jeffposnick
https://github.com/clarkeclark
https://www.linkedin.com/in/

Appendix B : Contributors

JLEK B>DRB
X GQQB>D
C) ILDF@>IME>PB

® EQQMPBJIPBGEOP @LJ
10>FKPQLOJBBSBILMBGKALBSFBTBO

JLK>QE>K &IA
X PFOGLK>QE>K
©) PFOGLK>QE>K

® EQQMBLK>QEFKIA @LJ
1BSFBTBO

JLPY, / YOBW
X GIJMBOBWMBOBW
)/ BOBW

® EQQMBJIMBOBWMBOBW @LJ
#BSBILMBQBSFBTBOKABG-KPI>QLO

JRPQFK EFKLK

X GRPQFK>EFKLK

© )RPQMEFK

® EQQMPBD?BAGF @LJ
3CG-KPI>QLO

JRPQFKBIBKLCPHV

© TBIBKLCPHV
#BSBILMBO

*>OF +>0PLK
X *>)+>
© *)+>0PLK

® EQQMPTT HGI>OPLK @LJ
#BSBILMBO

*>QB ¥JLPEHFK>
© QVILPE

B QVILPE
3CGKPI>QLO

*>QFB 'BJMBKFRP
X H>QFBEBJMBKFRP

© HEBIJMBKFRP
K>IVPQRQELO>KAO>FKPQLOJBO

+>RO$?BOIV

[ ] [eN]:]
1BSFBTBO

+BLK>OAL #FDFLODFL
X PFJAFDFLODFL
) @EBdBL

® EQQMREBIBL A8
30KPI>QLO

, 2>H>J>HF
X IP>H>J>HF

© 2>H>J>HF
#BSBILMBEKA3G-KPI>QLO

>KRBI &0@F>
X @LOOLPFLK=MQ
) PLRI@LOOLPFLK
M J>KRBI D>0@F> ?

EQQME>0CBQ@EQB@E?ILD @LJ BK ?ILD

>RQELOP J>KRBI D>0@F>
30-KPI>QLO

,>OH -LQQFKDE>J
X JKLQ
0 JKLQ

@ EQQMPTT JKLQ KBQ
10>FKPQLOJBO

,>0OH 9BJ>K
X ,>0H9 BJ>K
) WBJI>K

® EQQMPMBBA@R@H.J
10>FKPQLOJBIOA BSFBTBO

,>0OQFK 2MIFQQ
X D H LK>RQ
0O s5&

® EQQMDBBHK>RQ AB
RQELGKAIO>FKPQLOJBO

,>QEF>P IVKBKP
X J>QEF>P
© J>QEF>RKBKP

® EQQMB>QEF>R/KBKP ?B
10>FKPQLOJBOA BSFBTBO

>QQ +RATFD

© J>QQIRATFD
1BSFBTBO

>QQEBT /EFIIFMP

) J>QQEBTM
1BSFBTBO

414

2019 Web Almanac by HTTP Archive


https://x.com/jtteag
https://github.com/logicalphase
http://127.0.0.1:8080/en/2019/jtteag
https://x.com/sirjonathan
https://github.com/sirjonathan
http://127.0.0.1:8080/en/2019/sirjonathan
https://x.com/jmperezperez
https://github.com/JMPerez
http://127.0.0.1:8080/en/2019/jmperezperez
https://x.com/justinahinon1
https://github.com/JustinyAhin
http://127.0.0.1:8080/en/2019/justinahinon1
https://github.com/welenofsky
https://x.com/KaJLa47
https://github.com/KJLarson
http://127.0.0.1:8080/en/2019/KaJLa47
https://github.com/tymosh
https://www.linkedin.com/in/
https://x.com/katiehempenius
https://github.com/khempenius
https://github.com/ljme
https://x.com/simdigiorgio
https://github.com/chefleo
http://127.0.0.1:8080/en/2019/simdigiorgio
https://x.com/msakamaki2
https://github.com/MSakamaki
https://x.com/corrosion_pt
https://github.com/soulcorrosion
https://www.linkedin.com/in/corrosion_pt
http://127.0.0.1:8080/en/2019/corrosion_pt
https://x.com/mnot
https://github.com/mnot
http://127.0.0.1:8080/en/2019/mnot
https://x.com/MarkZeman
https://github.com/zeman
http://127.0.0.1:8080/en/2019/MarkZeman
https://x.com/g33konaut
https://github.com/AVGP
http://127.0.0.1:8080/en/2019/g33konaut
https://x.com/mathias
https://github.com/mathiasbynens
http://127.0.0.1:8080/en/2019/mathias
https://github.com/mattludwig
https://github.com/matthewp

Appendix B : Contributors

A
E s

/L

,FHB &B/PBO
X JFH BDER'PBO
¢ JFHBDB/PBO

® EQQMBFHBGJ?I BP
#BSBILMBO

,LOQBK 1>KA 'BKAOFHPBK
X JLo
QJo

® EQQMILO @LJ
10>FKPQLOJBO

-BHQ>OFLPHFPFLP
RQELO

-F@LI>P 'LCCJI>KK
X -F@L co
O KF@L co

® EQQMPTT KF@LI>P ELCCJI>KK KBQ

3CG-KPI>QLO

-L>E LK
X KL>E?ILK

) KL>E?ILK
10>FKPQLOJBO

-L>E S>K ABOBBO
X KL>E=>>OLK+sS

O KL>E RS
30-KPI>QLO

/ >QOF@H 'RI@B

X M>QOF@HERI@B

©) M>QOF@HERI@B

® EQQWI>QOF@HERI@B @LJ
K>IVPQRQELO>KAO>FKPQLOJBO

/ >QOF@H ,BBK>K
X M>QJIBBK>K
) MIBBK>K

® EQQMPTT TB?M>DBQBPQ LOD
10>FKPQLOJBKALBSFBTBO

[ >RI">IS>KL
X M>RI@>IS>KL
) M>RI@>IS>KL
® EQQMRI>RI@>IS>KL @LJ

K>IVPQRQELOO>FKPQLOJBO
#BSBILMBGKALBSFBTBO

| >BI $ALHFJIIS
X / >BI=$BLHFJIIS

©) / >SBI $SALHFJIS
10>FKPQLOJBO

/O>SBBK Al
X /0 >SBBKAI
©) /0>BBK/I

@ EQQMRIGSBBKM>I DFQER? FL
30-KPI>QLO

1>@EBI "LPQBIIL
X O>@EBI@LPQBIIL

) C@EBII@LPQBIIL
RQELQO>FKPQLOJBRIASAFQLO

1>DER 1>J>HOFPEK>K

©) GDERD>HOFPEK>K
K>IVPQ

1>DEBKA®*RJI>0
X J>FI=0>DEBKA®

©) >OPBKP@ES
#BSBILMBO

1BKBB )LEKPLK
X OBKBBPLCc@B
@) BOKBB

® EQQMPBKBBPSFOQR>ILCc@B @LJ
RQELO

1F@H 5FP@LJIF
X OF@H=SFP@LJIF
) OSFP@LJIF

© EQQMPSFP@LISAB

K>IVPQRQELOO>FKPQLOJBO
#BSBILMB@AFQLEKALBSFBTBO

1L?FK ,>0U

X MOLDS&IJFKD>0Q

% MOLBQFKD>0Q ?PRN@F>I
0 oJ>0u

@ oJ>0u

© EQQMFKQBOKBQLKJ>OP LOD
1BSFBTBO

1LOV 'BTFQQ
I0>FKPQLOJBO

2019 Web Almanac by HTTP Archive

415


https://x.com/mikegeyser
https://github.com/mikegeyser
http://127.0.0.1:8080/en/2019/mikegeyser
https://x.com/mor10
https://github.com/mor10
http://127.0.0.1:8080/en/2019/mor10
https://x.com/Nico3333fr
https://github.com/nico3333fr
http://127.0.0.1:8080/en/2019/Nico3333fr
https://x.com/noahblon
https://github.com/noahblon
https://x.com/noah_aaron_vdv
https://github.com/noah-vdv
https://x.com/patrickhulce
https://github.com/patrickhulce
http://127.0.0.1:8080/en/2019/patrickhulce
https://x.com/patmeenan
https://github.com/pmeenan
http://127.0.0.1:8080/en/2019/patmeenan
https://x.com/paulcalvano
https://github.com/paulcalvano
http://127.0.0.1:8080/en/2019/paulcalvano
https://x.com/Pavel_Evdokimov
https://github.com/Pavel-Evdokimov
https://x.com/PraveenPal4232
https://github.com/PraveenPal4232
http://127.0.0.1:8080/en/2019/PraveenPal4232
https://x.com/rachellcostello
https://github.com/rachellcostello
https://github.com/raghuramakrishnan71
https://x.com/mail_raghvendra
https://github.com/arsenicraghav
https://x.com/reneesoffice
https://github.com/ernee
http://127.0.0.1:8080/en/2019/reneesoffice
https://x.com/rick_viscomi
https://github.com/rviscomi
http://127.0.0.1:8080/en/2019/rick_viscomi
https://x.com/programmingart
https://bsky.app/profile/programmingart.bsky.social
https://github.com/rmarx
https://www.linkedin.com/in/programmingart
http://127.0.0.1:8080/en/2019/programmingart

Appendix B : Contributors

2>H>B £Q>0L
X ?BIQT>V
) HP>H>B

® EQQVMPP>H>B  @LJ
30-KPI>QLO

2>J #RQQLK
X PT
© P>JARQQLK

® EQQMPFJIMI FKCL
RQELGKAIO>FKPQLOJBO

2@LQQ 'BIJB

X 2@LQQ=BIJB

© 2@LQQ'BIIB

® EQQMP@LQQEBIJB @L RH
RQELOKAIO>FKPQLOJBO

2BODB"EBONMPEB
X PBODB@EB
() PBOMREBUREB

® EQQWBOMREBOREB@LJ
1BSFBTBO

2FJLK /FBQBOP
X W@LOM>K

©) W@LOM>K
10>FKPQLOJBKOALBSFBTBO

2RPFB +R
X #>Q>3L5FW

@ EQQMPTT PRPFBIR @LJ
#BPFDKBO

2Y?>PQFBK 1IBJ>KA
X >IIBJ>=P
Q >1BI>P

® EQQMPB?>PQFBK>IIBJ>KA CO
30-KPI>QLO

3) ,LKPBOGQ

©) QGILKPF
K>IVPQ

3>JJ V $BOQP
X Q>JB BOQP
© Q>JJVBSBOQP

® EQQMPMBBA@R@HL)
RQELO

3ELJ>P 2QBFKBO
X QLI> v>@
O QLv>@

® EQQMPILD QLINV>@ @LJ
RQELGKAIO>FKPQLOJBO

3LJJ V 'LADFKP
) QLIELADFKP

® EQQMALABMBK FL QLIELADFKP
1BSFBTBO

4K> *O>SBQP
X RK>
) RK>

® EQQMRK> FJ
RQELGKAIO>FKPQLOJBO

5>JPBB )>PQF
X S>JPBBG>PQF
Q) G>PQF

® EQQVMB>IPBBG>PQF @LJ
1BSFBTBO

5FK@BKRCEPF

© LIQBH

® EQQMR>Q> PBL @LJ
10>FKPQLOJBKALBSFBTBO

6 BPQLK 1RQBO
X TBPQLKORQBO
©) TBPQLKORQBO

® EQQVMPBPQLK ORGBQ
10>FKPQLOJBO

6FIIF>J 2>KAOBP
X E>H>@LAB
) >H>"LAB

® EQQME>H>@LAB DFQER? FL
3G-KPI>QLO

8L>S 6 BFPP
X V L>STBFPP
) W>STBFPP

® EQQMPILDWL>STP
10>FKPQLOJBOA BSFBTBO

8LE>K BQQFKD
X QVLE>K
©) QUE>K

® EQQMQVE>K JB
#BSBILMBO

416

2019 Web Almanac by HTTP Archive


https://x.com/beltway7
https://github.com/ksakae1216
http://127.0.0.1:8080/en/2019/beltway7
https://x.com/sw12
https://github.com/samdutton
http://127.0.0.1:8080/en/2019/sw12
https://x.com/Scott_Helme
https://github.com/ScottHelme
http://127.0.0.1:8080/en/2019/Scott_Helme
https://x.com/sergeyche
https://github.com/sergeychernyshev
http://127.0.0.1:8080/en/2019/sergeyche
https://x.com/zcorpan
https://github.com/zcorpan
https://x.com/DataToViz
http://127.0.0.1:8080/en/2019/DataToViz
https://x.com/allema_s
https://github.com/allemas
http://127.0.0.1:8080/en/2019/allema_s
https://github.com/tjmonsi
https://x.com/tameverts
https://github.com/tammyeverts
http://127.0.0.1:8080/en/2019/tameverts
https://x.com/tomayac
https://github.com/tomayac
http://127.0.0.1:8080/en/2019/tomayac
https://github.com/tomhodgins
https://x.com/una
https://github.com/una
http://127.0.0.1:8080/en/2019/una
https://x.com/vamseejasti
https://github.com/jasti
http://127.0.0.1:8080/en/2019/vamseejasti
https://github.com/voltek62
https://x.com/westonruter
https://github.com/westonruter
http://127.0.0.1:8080/en/2019/westonruter
https://x.com/hakacode
https://github.com/HakaCode
http://127.0.0.1:8080/en/2019/hakacode
https://x.com/yoavweiss
https://github.com/yoavweiss
http://127.0.0.1:8080/en/2019/yoavweiss
https://x.com/tyohan
https://github.com/tyohan
http://127.0.0.1:8080/en/2019/tyohan

Appendix B : Contributors

89 2@E>>M

X VS LP@E>>M

©) VIP@E>>M

® EQQMPRFIA >JPQBOA>J

K>IVPQRQELOO>FKPQLOJB®A
#BSBILMBO

9>@EB>QEBOJ>K
X W>@EIB>Q
) W>@EIB>Q

® EQQMW>@EIB>Q @LJ
RQELOKAIO>FKPQLOJBO

2019 Web Almanac by HTTP Archive

417


https://x.com/yvoschaap
https://github.com/ymschaap
http://127.0.0.1:8080/en/2019/yvoschaap
https://x.com/zachleat
https://github.com/zachleat
http://127.0.0.1:8080/en/2019/zachleat

	2019Web Almanac
	HTTP Archive’s annualstate of the web report

	Table of Contents
	Introduction
	Part I. Page Content
	Part II. User Experience
	Part III. Content Publishing
	Part IV. Content Distribution
	Appendices

	Foreword
	JavaScript
	Introduction
	How much JavaScript do we use?
	Processing time
	Number of requests
	First-party vs. third-party

	Resource compression
	Open source libraries and frameworks
	Frameworks and UI libraries

	Differential loading
	Preload and prefetch
	Newer APIs
	Source maps
	Conclusion
	Author

	CSS
	Introduction
	Color
	Color types
	Color selection
	Color count
	Color duplication

	Units
	Length and sizing
	Viewport-based units
	Custom properties

	Selectors
	ID vs class selectors
	Attribute selectors
	Classes per element

	Layout
	Flexbox
	Grid
	Writing modes

	Typography
	Web fonts per page
	Popular font families
	Font sizes

	Spacing
	Margins
	Logical properties
	z-index
	Popular z-index values

	Decoration
	Filters
	Blend modes

	Animation
	Transitions
	Keyframe animations

	Media queries
	Popular media query breakpoint sizes
	Portrait vs landscape usage
	Most popular unit types
	min-width vs max-width
	Print and speech

	Page-level stats
	Stylesheets
	Stylesheet names
	Stylesheet size
	Libraries
	Reset utilities
	@supports and @import

	Conclusion
	Authors

	Markup
	Introduction
	Methodology
	Top elements and general info
	Elements per page

	Custom elements
	Perspective on value and usage
	Lots of data: real DOM on the real web
	Products (and libraries) and their custom markup
	Common use cases and solutions

	Conclusion
	Author

	Media
	Introduction
	Images
	Image formats
	Image file sizes
	Image format optimization
	Responsive images
	Use of HTML markup
	Use of sizes
	Client Hints
	Lazy loading
	Accessibility

	Video
	Video formats
	Video file sizes
	Video players

	Conclusion
	Authors

	Third Parties
	Introduction
	Definitions
	“Third Party”
	Provider categories
	Caveats

	Data
	Categories
	Providers
	Resource types
	Request count
	Byte weight
	Script execution

	Usage patterns
	Generate and consume data
	Monetize web traffic
	Simplify development

	Repercussions
	Performance
	Privacy
	Security

	Conclusion
	Author

	Fonts
	Introduction
	Where did you get those web fonts?
	Are fonts being hosted on the same host or by a different host?
	What are the most popular third-party hosts?
	Speeding up third-party hosting
	Most popular typefaces

	What font formats are being used?
	WOFF2-only

	Fighting against invisible text
	How many web fonts are too many?
	You don’t want to win this award

	More accurate matching with unicode-range
	Don’t request web fonts if a system font exists
	Condensed fonts and font-stretch
	Variable fonts are the future
	Color fonts might also be the future?
	Conclusion
	Author

	Performance
	Introduction
	The state of performance
	First Contentful Paint
	FCP by device
	FCP by effective connection type
	FCP by geography

	Time to First Byte (TTFB)
	TTFB by geo

	First Input Delay
	FID by device
	FID by effective connection type
	FID by geo


	Conclusion
	Author

	Security
	Introduction
	Transport Layer Security
	Protocol versions
	Certificate Authorities
	Authentication key type
	Forward secrecy
	Cipher suites

	Mixed content
	Security headers
	HTTP Strict Transport Security
	HSTS preloading

	Content Security Policy
	Hash/nonce
	strict-dynamic
	trusted-types
	unsafe inline and unsafe-eval
	upgrade-insecure-requests
	frame-ancestors

	Referrer Policy
	Feature Policy
	X-Frame-Options
	X-Content-Type-Options
	X-XSS-Protection
	Report-To
	Network Error Logging
	Clear Site Data

	Cookies
	Secure
	HttpOnly
	SameSite
	Prefixes

	Subresource Integrity
	Conclusion
	Encryption
	Defending against common web vulnerabilities
	Modern web platform defenses

	Tying it all together
	Authors

	Accessibility
	Introduction
	Ease of reading
	Color contrast
	Zooming and scaling pages
	Language identification
	Distracting content

	Media on the web
	Alternative text on images
	Captions for audio and video

	Ease of page navigation
	Headings
	Main landmark
	HTML section elements
	Other HTML elements used for navigation
	Skip Links
	Shortcuts
	Tables
	Headings
	Captions


	Compatibility with assistive technologies
	The use of ARIA
	The role attribute
	Updating UI frameworks could be the way forward for accessibility across the web
	Many sites attempt to make dialogs accessible

	Labels on interactive elements

	Accessibility of Form Controls
	Indicators of required and invalid fields
	Duplicate IDs


	Conclusion
	Authors

	SEO
	Introduction
	Fundamentals
	Content
	Word count
	Headings

	Meta tags
	Page titles
	Meta descriptions
	Image alt tags

	Indexability
	Status codes
	noindex
	Canonicalization
	robots.txt

	Linking

	Advanced
	Speed
	Structured data
	Internationalization
	SPA crawlability
	AMP
	Security

	Conclusion
	Authors

	PWA
	Introduction
	Service workers
	Service worker registrations and installability
	Service worker events
	Service worker file sizes

	Web app manifests
	Web app manifest properties
	Display values
	Category values
	Icon sizes
	Orientation values

	Workbox
	Conclusion
	Authors

	Mobile Web
	Introduction
	The page loading experience
	Pages bloated with JavaScript
	Service Worker usage
	Shifting content while loading
	Permission requests

	Textual content
	Color contrast
	Font size

	Zooming, scaling, and rotating pages
	Zooming and scaling
	Rotating pages

	Buttons and links
	Tap targets
	Labeling buttons

	Semantic form fields
	New input types
	Enabling autocomplete for inputs
	Pasting into password fields

	Conclusion
	Author

	Ecommerce
	Introduction
	Platform detection
	Ecommerce platforms
	Long tail

	Ecommerce (all platforms)
	Page weight and requests
	Requests and payload by type
	HTML payload size
	Image stats
	Popular image formats
	PNG
	WebP

	Image dimensions
	Third-party requests and bytes
	Third-party requests and payload per platform
	First Contentful Paint (FCP)
	Progressive Web App (PWA) scores
	Conclusion
	Authors

	CMS
	Introduction
	Why do content creators use a CMS?
	The goal of this chapter

	CMS adoption
	The CMS landscape

	How are CMS-powered sites built
	Total resource usage
	Third-party resources
	Image stats

	User experience on CMS-powered websites
	First Contentful Paint
	First Input Delay
	Lighthouse scores
	PWA
	Accessibility


	CMS innovation
	Conclusions
	Authors

	Compression
	Introduction
	How HTTP compression works
	Compression algorithms
	What types of content are we compressing?
	First-party vs third-party compression
	Identifying compression opportunities
	Conclusion
	Author

	Caching
	Introduction
	Overview of HTTP caching
	What type of content are we caching?
	Cache-Control vs Expires
	Cache-Control directives
	Cache-Control: no-store, no-cache and max-age=0
	How do cache TTLs compare to resource age?
	Validating freshness
	Validity of date strings
	Vary header
	Setting cookies on cacheable responses
	AppCache and service workers
	Identifying caching opportunities
	Conclusion
	Author

	CDN
	Introduction
	Caveats and disclaimers
	Further stats

	CDN adoption and usage
	Top CDN providers
	RTT and TLS management
	TLS negotiation time: origin 3x slower than CDNs
	TLS adoption
	HTTP/2 adoption
	Controlling CDN caching behavior
	Vary
	Surrogate-Control, s-maxage, and Pre-Check

	CDNs for common libraries and content
	Conclusion
	Authors

	Page Weight
	Introduction
	Myth: Page size doesn’t matter
	More bandwidth isn’t a magic bullet for web performance
	What types of assets does the HTTP Archive track, and how much do they matter?
	Bigger, complex pages can be bad for your business

	Analysis
	Page weight
	Mobile
	Desktop

	Page weight over time
	Mobile
	Desktop

	Page requests
	Mobile
	Desktop

	File formats
	File size by image format (mobile)
	File size by image format for images > 100 bytes
	File size by image format for images > 1024 bytes
	File size by media format
	Mobile
	Desktop



	Conclusion
	Authors

	Resource Hints
	Introduction
	dns-prefetch
	preconnect
	preload
	prefetch

	Syntax
	Resource hints
	The crossorigin attribute
	The as attribute
	The future
	Priority Hints
	Native lazy loading

	Conclusion
	Author

	HTTP/2
	Introduction
	What is HTTP/2?
	Adoption of HTTP/2
	Impact of HTTP/2
	HTTP/2 Push
	HTTP/2 Issues
	HTTP/3
	Conclusion
	Author

	Methodology
	Overview
	About the dataset
	Websites
	Metrics

	Tools
	WebPageTest
	Lighthouse
	Wappalyzer
	Chrome UX Report
	Third Party Web
	Rework CSS

	Analytical process
	Brainstorming
	Analysis
	Interpretation

	Looking ahead

	Contributors

