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Part I Chapter 1 

CSS 

Written by Rachel Andrew 
.>OB>P>=�;R��AKBL�(BEE>R�:G=�&>GL�+EBO>K�)>B>KM�
�G:ERS>=�:G=�>=BM>=�;R�.B<D�2BL<HFB�

Introduction 

#33�FP�QEB�I>KDR>DB�RPBA�QL�I>V�LRQ�>KA�CLOJ>Q�TB?�M>DBP�>KA�LQEBO�JBAF>��)Q�FP�LKB�LC�QEB�QEOBB�

J>FK�I>KDR>DBP�LC�QEB�TB?��GLFKFKD�(4-, ��TEF@E�FP�RPBA�CLO�PQOR@QROB��>KA�*>S>3@OFMQ�CLO�

?BE>SFLO��

4EB�M>PQ�CBT�VB>OP�E>SB�PBBK�>�eROOV�LC�KBT�#33�CB>QROBP��->KV�LC�QEBPB�E>SB�Q>HBK�FKPMFO>QFLK�

COLJ�QEFKDP�ABSBILMBOP�TBOB�>IOB>AV�ALFKD�TFQE�*>S>3@OFMQ�LO�FK�MOBMOL@BPPLOP��TEFIB�LQEBOP�

MOLSFAB�JBQELAP�LC�ALFKD�QEFKDP�QE>Q�TBOB�FJMLPPF?IB�>�CBT�VB>OP�>DL��(>SFKD�KBT�CB>QROBP�

>S>FI>?IB�FP�LKB�QEFKD��?RQ�>OB�ABSBILMBOP�>@QR>IIV�RPFKD�QEBJ�FK�QEBFO�MOLAR@QFLK�TB?�M>DBP�>KA�

>MMIF@>QFLKP��)Q�FP�QEFP�NRBPQFLK�TB�TFII�QOV�QL�>KPTBO�TFQE�A>Q>��

)K�QEFP�@E>MQBO��TB�RPB�QEB�A>Q>�QL�dKA�LRQ�TE>Q�ABSBILMBOP�>@QR>IIV�RPB�FK�MOLAR@QFLK��O>QEBO�

QE>K�QEB�CB>QROBP�JLPQ�Q>IHBA�>?LRQ�LK�4TFQQBO��PELT@>PBA�>Q�@LKCBOBK@BP��LO�CLRKA�FK�@IBSBO�

ABJLP��7 B�@>K�PBB�TEF@E�LC�QEB�KBT�CB>QROBP�>OB�?BFKD�>ALMQBA��TEF@E�LIA�QB@EKFNRBP�>OB�

C>IIFKD�LRQ�LC�RPB��>KA�QEB�IBD>@V�QB@EKFNRBP�QE>Q�>OB�PQR??LOKIV�OBJ>FKFKD�FK�LRO�PQVIBPEBBQP��
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Usage 

%>@E�VB>O��TB�PBB�QE>Q�#33�DOLTP�FK�PFWB��>KA������T>P�KL�BU@BMQFLK��

/QEBO�QE>K�QEB���QE�MBO@BKQFIB��TEF@E�AOLMMBA�>�MBO@BKQ>DB�MLFKQ��B>@E�MBO@BKQFIB�PELTBA�>�

PJ>II�FK@OB>PB�FK�PFWB��!Q�QEB���QE�MBO@BKQFIB�QEB�FK@OB>PB�T>P�>IJLPQ�����>�PFJFI>O�FK@OB>PB�QL�

QE>Q�PBBK�?BQTBBK����� � �>KA����� � ��-L?FIB�PQVIBPEBBQP�OBJ>FK�PIFDEQIV�PJ>IIBO�QE>K�QELPB�

PBOSBA�QL�ABPHQLM��

4EB�ABPHQLM�M>DB�TFQE�QEB�DOB>QBPQ�#33�TBFDEQ�T>P�PIFDEQIV�PJ>IIBO�QE>K�I>PQ�VB>O�>Q��������+"��

4EB�I>ODBPQ�JL?FIB�PQVIBPEBBQ�E>A�OFPBK�COLJ��������+"�QL��������+"]QE>KHCRIIV�QEFP�T>P�>K�

BU@BMQFLK��

"B@NK>����� � BLMKB;NMBHG�H?�MA>�LMRE>LA>>M�MK:GL?>K�LBS>�;R�I:@>��

��   AMMIL�

:EF:G:<�AMMI:K<ABO>�HK@
>G
����
<LL�
��   AMMIL�

:EF:G:<�AMMI:K<ABO>�HK@
>G
����
<LL�
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https://almanac.httparchive.org/static/images/2022/css/stylesheet-transfer-size.png
https://almanac.httparchive.org/static/images/2022/css/stylesheet-transfer-size.png
https://almanac.httparchive.org/en/2020/css
https://almanac.httparchive.org/en/2021/css


4EB�KRJ?BO�LC�PQVIBPEBBQP�MBO�M>DB�E>P�OBJ>FKBA�>IJLPQ�FABKQF@>I�QL�������TFQE�>K�FK@OB>PB�LC�

LKB�CLO�JL?FIB�>Q�QEB���QE�MBO@BKQFIB��

,>PQ�VB>O�QEB�OB@LOA�T>P�?OLHBK�CLO�QEB�KRJ?BO�LC�PQVIBPEBBQP�IL>ABA�?V�>�PFKDIB�M>DB�>Q��������

4EFP�VB>O�TB�CLRKA�LKB�PFQB�IL>AFKD�������PQVIBPEBBQP�LK�JL?FIB��PQFII�>�PFDKFd@>KQ�>JLRKQ��

"B@NK>����� � BLMKB;NMBHG�H?�MA>�GNF;>K�H?�LMRE>LA>>ML�I>K�I:@>��
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https://almanac.httparchive.org/static/images/2022/css/stylesheet-count.png
https://almanac.httparchive.org/static/images/2022/css/stylesheet-count.png


4>HFKD�>�ILLH�>Q�QEB�KRJ?BO�LC�PQVIB�ORIBP�FK�>�M>DB�PELTBA�>K�FK@OB>PB�>@OLPP�>II�MBO@BKQFIBP��

QEB�ILTBO�MBO@BKQFIBP�PELTFKD�JLOB�ORIBP�CLO�JL?FIB��QEB�EFDEBO�MBO@BKQFIBP�JLOB�CLO�ABPHQLM��

4EBPB�FK@OB>PBP�>OB�PR?PQ>KQF>I��$BPHQLM�ORIBP�CLO�QEB���QE�MBO@BKQFIB�FK@OB>PBA�?V�����ORIBP��

>KA�QEB���QE�MBO@BKQFIB�?V������

"B@NK>����� � BLMKB;NMBHG�H?�MA>�MHM:E�GNF;>K�H?�LMRE>�KNE>L�I>K�I:@>��

"B@NK>����� � BLMKB;NMBHG�H?�MA>�GNF;>K�H?�KNE>L�I>K�LMRE>LA>>M��
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https://almanac.httparchive.org/static/images/2022/css/rules-per-page.png
https://almanac.httparchive.org/static/images/2022/css/rules-per-page.png
https://almanac.httparchive.org/static/images/2022/css/rules-per-stylesheet.png
https://almanac.httparchive.org/static/images/2022/css/rules-per-stylesheet.png


7 B�@>K�PBB�COLJ�QEB�QLQ>I�KRJ?BO�LC�PQVIBPEBBQP�IL>ABA��QE>Q�QVMF@>IIV�MBLMIB�>OB�?OB>HFKD�

QEBFO�#33�ALTK�FKQL�JRIQFMIB�PQVIBPEBBQP��!Q�QEB���QE�MBO@BKQFIB�QEFP�TLOHP�LRQ�>P����ORIBP�MBO�

PQVIBPEBBQ��DOLTFKD�QL�����ORIBP�LK�ABPHQLM�>KA�����ORIBP�CLO�JL?FIB�>Q�QEB���QE�MBO@BKQFIB��

Selectors and the cascade 

�����P> T�>�PE>HB
RM�TFQE�OBD>OA�QL�QEB�@>P@>AB�TFQE�@layer �I>KAFKD�FK�>II�BKDFKBP��4EFP�KBT�

>Q
ORIB�BK>?IBP�QEB�DOLRMFKD�LC�PBIB@QLOP�FKQL�I>VBOP��QEB�LOABO�LC�MOB@BABK@B�LC�QEB�I>VBOP�@>K�

QEBK�?B�J>K>DBA��

)Q_P�>�IFQQIB�B>OIV�QL�PBB�TFABPMOB>A�RP>DB�LC�QEFP�KBT�JBQELA�LC�J>K>DFKD�QEB�@>P@>AB��?RQ�IBQ_P�

Q>HB�>�ILLH�>Q�ELT�PBIB@QLO�RP>DB�E>P�BSLISBA��
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https://developer.mozilla.org/docs/Web/CSS/@layer
https://developer.mozilla.org/docs/Web/CSS/@layer


Class names 

!P�FK������>KA������QEB�JLPQ�MLMRI>O�@I>PP�K>JB�LK�QEB�TB?�FP�active ��4EB�fa �� fa-* 

MOBdUBP�CLO�&LKQ�!TBPLJB�PQFII�@LJFKD�PB@LKA�>KA�QEFOA��(LTBSBO�� wp-* �@I>PP�K>JBP�E>SB�

@OBMQ�RM�QEB�O>KHFKDP��JLSFKD�QL�CLROQE�MI>@B��4EBV�KLT�PELT�RM�LK�����LC�M>DBP��E>SFKD�?BBK�

>Q�����FK�������7 B�>IPL�PBB�@I>PP�K>JBP�PR@E�>P�has-large-font-size �>MMB>OFKD��QEBPB�>OB�

RPBA�FK�QEB�KBT�7LOA0OBPP�"IL@H�%AFQLO��

clearfix �E>P�AFP>MMB>OBA�COLJ�QEB�QLM�����FQ�FP�KLT�CLRKA�LK�LKIV�����LC�M>DBP��>�SBOV�@IB>O�

"B@NK>����� �0A>�FHLM�IHINE:K�<E:LL�G:F>L�;R�MA>�I>K<>GM�H?�I:@>L��
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https://almanac.httparchive.org/static/images/2022/css/top-selector-classes.png
https://almanac.httparchive.org/static/images/2022/css/top-selector-classes.png


FKAF@>QFLK�QE>Q�eL>Q
?>PBA�I>VLRQP�>OB�S>KFPEFKD�COLJ�QEB�TB?��

4EB�K>JB�content �FP�LK@B�>D>FK�QEB�JLPQ�MLMRI>O�)$�K>JB��CLIILTBA�?V�footer ��>KA�

header ��4EB�)$P�PQ>OQFKD�TFQE�fb_ �FKAF@>QB�RPB�LC�&>@B?LLH�TFADBQP��)K������)$P�?BDFKKFKD�

TFQE�rc- ��FKAF@>QFKD�RPB�LC�'LLDIB_P�OB#!04#(!�PVPQBJ�TBOB�PBBK�LK����LC�M>DBP��>KA�>OB�

PQFII�PBBK�TFQE�QEB�P>JB�COBNRBK@V��ABPMFQB�?BFKD�MRPEBA�LRQ�LC�QEB�QLM�QBK�?V�QEB�&>@B?LLH�)$�

K>JBP��

"B@NK>����� �0A>�FHLM�IHINE:K�% �G:F>L�;R�I>K<>GM�H?�I:@>L��
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https://almanac.httparchive.org/static/images/2022/css/top-selector-ids.png
https://almanac.httparchive.org/static/images/2022/css/top-selector-ids.png


!important 

4EB�RPB�LC�!important �E>P�PIFDEQIV�FK@OB>PBA�CLO�QEB�QLM�QTL�MBO@BKQFIBP�QEFP�VB>O��!P�

@layer �RP>DB�Q>HBP�ELIA��FQ�TFII�?B�FKQBOBPQFKD�QL�PBB�ELT�QEFP�FJM>@QP�QEB�RPB�LC�QEFP�MOLMBOQV��

QVMF@>IIV�RPBA�QL�AB>I�TFQE�PMB@Fd@FQV�FPPRBP��

"B@NK>����� �0A>�=BLMKB;NMBHG�H?�MA>�GNF;>K�H?�!important �IKHI>KMB>L�I>K�I:@>��
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https://almanac.httparchive.org/static/images/2022/css/important-adoption.png
https://almanac.httparchive.org/static/images/2022/css/important-adoption.png


)K�QBOJP�LC�TE>Q�!important �FP�>MMIFBA�QL��QEB�QLM�MOLMBOQFBP�OBJ>FK�RK@E>KDBA��(LTBSBO��

position �E>P�C>IIBK�LRQ�LC�QEB�QLM�QBK��QL�?B�OBMI>@BA�TFQE�font-size ��

"B@NK>����� �0A>�MHI�IKHI>KMB>L�MA:M�!important �BL�:IIEB>=�MH�;R�I>K<>GM�H?�I:@>L��
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https://almanac.httparchive.org/static/images/2022/css/important-props.png
https://almanac.httparchive.org/static/images/2022/css/important-props.png


Selector specificity 

Percentile Desktop Mobile 

��� ������ ������

��� ������ ������

��� ������ ������

��� ������ ������

��� ������ ������

&FDROB������$FPQOF?RQFLK�LC�QEB�JBAF>K�PMB@Fd@FQV�MBO�M>DB��

%U@BMQ�CLO�ABPHQLM�>Q�QEB���QE�MBO@BKQFIB��JBAF>K�PMB@Fd@FQV�S>IRBP�>OB�BU>@QIV�QEB�P>JB�>P�I>PQ�

VB>O��OBJ>FKFKD�@LKPQ>KQ�LSBO�QEB�M>PQ�QTL�VB>OP��4EBPB�S>IRBP�FKAF@>QB�QEB�e>QQBKBA�PMB@Fd@FQV�

@OB>QBA�?V�JBQELALILDFBP�PR@E�>P�"%- � ��

��   AMMIL�

>G�;>F�BG?H
F>MAH=HEH@R
JNB<D�LM:KM
�
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https://en.bem.info/methodology/quick-start/


Pseudo-classes and -elements 

/K@B�>D>FK�QEB�RPBO
>@QFLK�MPBRAL
@I>PPBP�:hover �� :focus ��>KA�:active �>OB�FK�QEB�QLM�

QEOBB�PMLQP��4EB�KBD>QFLK�MPBRAL
@I>PP�:not() �>IPL�@LKQFKRBP�FQP�OFPB�FK�MLMRI>OFQV��>ILKD�TFQE�

:root ��IFHBIV�RPBA�QL�@OB>QB�@RPQLJ�MOLMBOQFBP��

,>PQ�VB>O�FQ�T>P�KLQBA�QE>Q�:focus-visible ��>�T>V�QL�PQVIB�BIBJBKQP�FK�CL@RP�FK�>�T>V�QE>Q�

?BQQBO�J>Q@EBP�RPBO�BUMB@Q>QFLKP��>MMB>OBA�FK�IBPP�QE>K����LC�M>DBP��4EB�MOLMBOQV�E>P�?BBK�

>S>FI>?IB�FK�>II�QEOBB�J>GLO�BKDFKBP�PFK@B�->O@E�������>KA�FP�KLT�CLRKA�LK�����LC�ABPHQLM�>KA�

���LC�JL?FIB�M>DBP��

"B@NK>������ �)HLM�IHINE:K�IL>N=H�<E:LL>L�;R�I>K<>GM�H?�I:@>L��
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https://almanac.httparchive.org/static/images/2022/css/pseudo-classes.png
https://almanac.httparchive.org/static/images/2022/css/pseudo-classes.png


7 B�dIQBO�LRQ�>KV�MOBdUBA��>KA�QEBOBCLOB�?OLTPBO
PMB@Fd@��MPBRAL
BIBJBKQP��4EBPB�>OB�

QVMF@>IIV�RPBA�QL�PBIB@Q�FKQBOC>@B�@LJMLKBKQP�LO�M>OQP�LC�?OLTPBO�@EOLJB��>KA�TB�>OB�

FKQBOBPQBA�FK�QEB�MPBRAL
BIBJBKQP�ABSBILMBOP�>OB�>@QR>IIV�RPFKD��

4EB�RPB�LC�::before �>KA�::after �E>P�FK@OB>PBA�PFK@B�I>PQ�VB>O��4EBPB�>OB�RPBA�QL�FKPBOQ�

DBKBO>QBA�@LKQBKQ�FKQL�QEB�AL@RJBKQ��"V�@EB@HFKD�RP>DB�LC�QEB�content �MOLMBOQV��FQ�FP�

MLPPF?IB�QL�PBB�QE>Q�QEFP�FP�JLPQ�LCQBK�?BFKD�RPBA�QL�FKPBOQ�>K�BJMQV�PQOFKD��RPBA�CLO�PQVIFKD�

MROMLPBP��'BKBO>QBA�@LKQBKQ�FP�LKB�T>V�QL�PQVIB�>�DOFA�>OB>�TFQELRQ�KBBAFKD�QL�>AA�>K�BIBJBKQ��

MBOE>MP�QEFP�E>P�@LKQOF?RQBA�QL�QEB�OFPB�FK�RP>DB�LC�QEBPB�MOLMBOQFBP��

5PB�LC�QEB�::marker �MPBRAL
BIBJBKQ�E>P�KLT�J>AB�����PELTFKD�QE>Q�MBLMIB�>OB�PILTIV�

PQ>OQFKD�QL�Q>HB�>AS>KQ>DB�LC�QEB�>?FIFQV�QL�PBIB@Q�>KA�PQVIB�IFPQ�J>OHBOP��

"B@NK>������ �)HLM�IHINE:K�IL>N=H�>E>F>GML�;R�I>K<>GM�H?�I:@>L��
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Attribute selectors 

4EB�JLPQ�MLMRI>O�>QQOF?RQB�PBIB@QLO�FP�type ��CLRKA�LK�����LC�M>DBP��4EB�KBUQ�JLPQ�MLMRI>O�

>QQOF?RQB�PBIB@QLOP�>OB�class �LK������ disabled �LK������>KA� dir �LK�����LC�M>DBP��

Values and Units 

#33�MOLSFABP�JRIQFMIB�T>VP�QL�PMB@FCV�S>IRBP�>KA�RKFQP��BFQEBO�FK�PBQ�IBKDQEP��LO�@>I@RI>QFLKP�

"B@NK>������ �)HLM�IHINE:K�:MMKB;NM>�L>E><MHKL�;R�I>K<>GM�H?�I:@>L��
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?>PBA�LK�DIL?>I�HBVTLOAP��

Length 

0FUBI�IBKDQEP�OBJ>FK�QEB�JLPQ�MLMRI>O�>Q������QEB�P>JB�MBO@BKQ>DB�>P�FK�������4EB�PMOB>A�LC�

RP>DB�OBJ>FKP�OLRDEIV�QEB�P>JB�QLL��

"B@NK>������ �)HLM�IHINE:K�<length> �NGBML�;R�I>K<>GM�H?�I:@>L��
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Property px <number> em % rem pt 

CLKQ
PFWB� �� ��	 ����� ��� �� ��	 ����� ��� �� ��	 ���� �� ��	 ����

?LOABO
O>AFRP� �� ��	 ����� �� ��	 ����� ������ �� ��	 ����� �� ��	 ���� ���

IFKB
EBFDEQ� �� ��	 ����� �� ��	 ����� ������� �� ��	 ���� �� ��	 ���� ���

?LOABO� �� ��	 ����� ���� ��� ��� ��� ���

QBUQ
FKABKQ� �� ��	 ����� �� ���	 ����� �� ��	 ���� �� ��	 ���� ��� ���

SBOQF@>I
>IFDK� �� ���	 ���� �� ��	 ���� �� ���	 ����� ��� ��� ���

D>M� �� ��	 ����� �� ��	 ����� �� ���	 ����� ��� �� ���	 ����� ���

J>ODFK
FKIFKB
PQ>OQ��� ���	 ���� �� ��	 ����� �� ���	 ����� ��� ��� ���

DOFA
D>M� �� ��	 ����� �� ��	 ����� �� ��	 ���� ��� �� ��	 ����� ���

J>ODFK
?IL@H
BKA� �� ��	 ���� �� ���	 ����� �� ���	 ����� ��� ��� ���

M>AAFKD
FKIFKB
PQ>OQ��� ��	 ����� �� ���	 ����� �� ���	 ����� ��� �� ��	 ���� ���

J>PH
MLPFQFLK� �� ��	 ���� �� ��	 ���� �� ���	 ����� �� ���	 ����� ��� ���

&FDROB�������$FPQOF?RQFLK�LC�IBKDQE�QVMBP�MBO�MOLMBOQV��

4EB�RM�>KA�ALTK�>OOLTP�LK�QEFP�@E>OQ�PELT�QEB�@E>KDB�COLJ�QEB�OBPRIQP�FK������ ��!P�PBBK�I>PQ�

VB>O��FK�QEB�J>GLOFQV�LC�@>PBP�QEBOB�FP�>�PEFCQ�>T>V�COLJ�RPFKD�MFUBIP��FK�C>SLO�LC�LQEBO�IBKDQE�

RKFQP��/K@B�>D>FK��QEB�vertical-align �MOLMBOQV�P>T�>�ERDB�AOLM�FK�MFUBI�>KA�<number> 

RPB��>KA�>�I>ODB�OFPB�FK�em �RPB��

��   AMMIL�

:EF:G:<�AMMI:K<ABO>�HK@
>G
����
<LL�\@����
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7EFIB�em �OBJ>FKP�QEB�JLPQ�MLMRI>O�JBQELA�LC�PFWFKD�CLKQP��QEB�PTFKD�QL�rem �@LKQFKRBP�TFQE�>�

PJ>II��GRPQ�RKABO�QTL�MLFKQ	�FK@OB>PB�LSBO�I>PQ�VB>O��

4EBOB�>OB�>�CBT�MOLMBOQFBP�QE>Q�>IILT�?>OB�<number> �RKFQP��CLO�BU>JMIB��line-height 	��?RQ�

"B@NK>������ �0A>�FHLM�IHINE:K�?HGM�K>E:MBO>�E>G@MA�NGBML��
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<length> �S>IRBP�E>SB�>�PMB@F>I�@>PB�TEBOB�>�IBKDQE�LC�WBOL�ALBP�KLQ�OBNRFOB�>�RKFQ��7EBK�TB�

ILLHBA�>Q�>II�WBOL
IBKDQE�S>IRBP��>IJLPQ�����LC�QEBJ�LJFQQBA�QEB�RKFQ��QEFP�FP�>�PJ>II�AB@OB>PB�

COLJ�I>PQ�VB>O��.B>OIV�>II�LC�QELPB�WBOL�IBKDQEP�QE>Q�FK@IRABA�>�RKFQ�RPBA�MFUBIP���MU	��

Calculations 

!P�FK�MOBSFLRP�VB>OP��QEB�JLPQ�MLMRI>O�RPB�LC�calc() �FP�FK�S>IRBP�CLO�TFAQE��4EFP�RPB�E>P�

AOLMMBA�����MLFKQP��ELTBSBO�� max-width �E>P�FK@OB>PBA�FK�MLMRI>OFQV�?V���MLFKQP��

"B@NK>������ �0A>�FHLM�IHINE:K�IKHI>KMB>L�NLBG@�calc() �?NG<MBHGL��
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4EB�MBO@BKQ>DB�LC�PFQBP�RPFKD�MFUBIP�FK�@>I@RI>QFLKP�E>P�AB@OB>PBA���MLFKQP��FQ�FP�KLT�IBSBI�TFQE�

%�RP>DB�>Q������4EBOB�FP�>�PFDKFd@>KQ�FK@OB>PB�FK�RP>DB�CLO�LQEBO�S>IRBP��QEB�SFBTMLOQ�RKFQP�vw 

>KA�vh �?LQE�FK@OB>PBA�COLJ����QL����QEFP�VB>O�� em �FK@OB>PBA�QEB�P>JB�>JLRKQ��>KA�RPB�LC�

rem �ALR?IBA�COLJ����QL�����

"B@NK>������ �0A>�FHLM�IHINE:K�E>G@MA�NGBML�NL>=�BG�calc() �?NG<MBHGL��
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3R?QO>@QFLK�OBJ>FKP�QEB�@IB>O�C>SLOFQB�FK�QBOJP�LC�@>I@RI>QFLK�LMBO>QLOP��?RQ�>II�CLRO�QLM�S>IRBP�

P>T�>�AOLM�PFK@B�������LQEBO�QE>K�>AAFQFLK��TEF@E�OBJ>FKBA�QEB�P>JB��

!P�I>PQ�VB>O�� calc() �S>IRBP�QBKA�QL�?B�C>FOIV�PFJMIB��4EB�J>GLOFQV�RPFKD�QTL�S>IRBP��PR@E�>P�QEB�

@LJJLK�RPB�@>PB�LC�PR?QO>@QFKD�>�dUBA�IBKDQE�PR@E�>P�MFUBIP�COLJ�>�MBO@BKQ>DB��4EBOB�T>P�>�

PJ>II�OFPB�FK�LKB�RKFQ�S>IRBP��>KA�>�PJ>II�AOLM�FK�QTL�RKFQP��

"B@NK>������ �0A>�GNF;>K�H?�NGBJN>�NGBML�NL>=�BG�calc() �O:EN>L��
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Global keywords 

,>PQ�VB>O�QEB�RPB�LC�DIL?>I�HBVTLOAP�E>A�OFPBK�PFDKFd@>KQIV��FK������ inherit �FP�CLRKA�FK�QEB�

P>JB�MBO@BKQ>DB�LC�M>DBP��ELTBSBO�QEB�LQEBO�QEOBB�S>IRBP�E>SB�FK@OB>PBA�FK�RPB��4EB�KBTBO�

S>IRB�LC�revert �E>P�FK@OB>PBA�COLJ����QL�����

"B@NK>������ �1L:@>�H?�@EH;:E�D>RPHK=�O:EN>L��
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Custom Properties 

#RPQLJ�MOLMBOQFBP��PLJBQFJBP�HKLTK�>P�#33�S>OF>?IBP	�E>SB�PBBK�>�ERDB�PRODB�FK�RPB��QEB�

DOLTQE�?BQTBBK������>KA������FP�KL�BU@BMQFLK������LC�M>DBP��CLO�?LQE�ABPHQLM�>KA�JL?FIB�>OB�

RPFKD�@RPQLJ�MOLMBOQFBP�>KA�E>SB�>Q�IB>PQ�LKB�var() �CRK@QFLK��

"B@NK>������ �1L:@>�H?�<NLMHF�IKHI>KMB>L�HO>K�MA>�I:LM�?HNK�R>:KL��
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!P�PBBK�I>PQ�VB>O��7 LOA0OBPP�FP�QEB�AOFSBO�CLO�QEB�JLPQ�@LJJLK�@RPQLJ�MOLMBOQV�K>JBP��QEBPB�

>OB�B>PFIV�FABKQFd>?IB�?V�QEB�ÐwpÐ* �MOBdU��&LIILTFKD�QEBPB��TB�LK@B�>D>FK�CLRKA�>�ILQ�LC�@LILO�

K>JBP�Ðwhite �� Ðblue ��>KA�PL�LK��RPBA�QL�>PPFDK�>�M>OQF@RI>O�PE>AB�LC�QE>Q�@LILO��

"B@NK>������ �/HNK<>�H?�<HFFHG�<NLMHF�IKHI>KMR�G:F>L��
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Types 

4EB�S>IRB�LC�>�@RPQLJ�MOLMBOQV�FK@IRABP�>�QVMB��&LO�BU>JMIB��--red: #EF2143 �FP�>PPFDKFKD�>�

@LILO�S>IRB�QL�--red ��TEBOB>P�--multiplier: 2.5 �FP�>PPFDKFKD�>�KRJ?BO�S>IRB��4EB�QVMBP�

E>SB�@E>KDBA�>�IFQQIB�PFK@B�I>PQ�VB>O��7 B�HKLT�QE>Q�PBQQFKD�>�@LILO�FP�QEB�JLPQ�@LJJLK�RPB�LC�

@RPQLJ�MOLMBOQFBP��>KA�QEB�>JLRKQ�LC�M>DBP�LK�TEF@E�@LILO�QVMBP�>OB�CLRKA�FP�FK@OB>PFKD��

(LTB SBO��FK�QBOJP�LC�QEB�PE>OB�LC�RP>DB��QEFP�E>P�AOLMMBA�COLJ�����QL������%KQBOFKD�QEFP�

AFPQOF?RQFLK�FP�calc() ��>KA�FJ>DBP�>P�>�S>IRB�QVMB��

"B@NK>������ � BLMKB;NMBHG�H?�<NLMHF�IKHI>KMR�O:EN>�MRI>L��
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Properties 

7EFIB�QEB�KRJ?BO�LC�M>DBP�FK@IRAFKD�QEBPB�MOLMBOQFBP�E>P�FK@OB>PBA��QEB�MOLMBOQFBP�QE>Q�E>SB�

@RPQLJ�MOLMBOQFBP�>P�>�S>IRB�E>SB�OBJ>FKBA�FK�OLRDEIV�QEB�P>JB�LOABO�>P�I>PQ�VB>O��#RPQLJ�

MOLMBOQFBP�>OB�JLPQ�IFHBIV�QL�?B�RPBA�CLO�color ��RKPROMOFPFKDIV�>P�@OB>QFKD�@LILO�P@EBJBP�FP�>K�

L?SFLRP�RPB�LC�QEFP�CRK@QFLK>IFQV��5PFKD�QEB�var() �CRK@QFLK�QL�PBQ�font-size �E>P�JLSBA�

COLJ���QE�MI>@B�QL��QE�FK�QEB�IFPQ�ELTBSBO��>KA�PBQQFKD�QEB�>IFDKJBKQ�S>IRB�LC�justify-

content �E>P�JLSBA�FKQL�QEB�QLM�QBK��)K���������LC�JL?FIB��>KA����LC�ABPHQLM�M>DBP�TBOB�

RPFKD�@RPQLJ�MOLMBOQFBP�QL�PBQ�QEFP�>IFDKJBKQ�S>IRB��QEFP�E>P�GRJMBA�QL������&OLJ�QEB�A>Q>�FQ�

ILLHP�>P�FC�PLJB�LC�QEFP�FK@OB>PB�FP�ARB�QL�7LOA0OBPP�RP>DB�����LC�M>DBP�RPB�QEB�

Ðnavigation-layout-justify �@RPQLJ�MOLMBOQV��CLO�BU>JMIB��

"B@NK>������ �0A>�FHLM�IHINE:K�<NLMHF�IKHI>KMR�IKHI>KMB>L�;R�I>K<>GM�H?�I:@>L��
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Functions 

7 B�P>T�QE>Q�calc() �E>P�PQ>OQBA�QL�?B�KLQ>?IB�>P�>�S>IRB�QVMB�CLO�@RPQLJ�MOLMBOQFBP��>KA�FQ�FP�

?V�C>O�QEB�JLPQ�@LJJLKIV�PBBK�CRK@QFLK�RPBA�FK�QEFP�T>V��)Q�FP�CLIILTBA�?V� linear-

gradient() �>KA�QEB�rgba() �CRK@QFLK�RPBA�QL�PBQ�2'"�@LILO�S>IRBP�TFQE�>K�>IME>�@E>KKBI��

!CQBO�QEFP�>OB�QEB�S>OFLRP�CRK@QFLKP�RPBA�CLO�QO>KPFQFLKP�>KA�>KFJ>QFLKP��PELTFKD�>�DOLTFKD�RPB�

LC�@RPQLJ�MOLMBOQFBP�FK�QEFP�>OB>��

Complexity 

)Q_P�MLPPF?IB�QL�FK@IRAB�@RPQLJ�MOLMBOQFBP�FK�QEB�S>IRBP�LC�LQEBO�@RPQLJ�MOLMBOQFBP��#LKPFABO�

QEFP�BU>JMIB� �COLJ�QEB������7 B?�!IJ>K>@��

"B@NK>������ �0A>�FHLM�IHINE:K�<NLMHF�IKHI>KMR�?NG<MBHGL�;R�I>K<>GM�H?�I:@>L��
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:root  { 

  --base-hue : 335 ; /* depth = 0 */ 

  --base-color : hsl (var(--base-hue) 90% 50%); /* depth = 1 */ 

  --background : linear-gradient (var(--base-color), black ); /* depth 

= 2 */ 

} 

!P�QEB�@LJJBKQP�FK�QEB�MOBSFLRP�BU>JMIB�PELT��QEB�JLOB�QE>Q�QEBPB�PR?
OBCBOBK@BP�>OB�

@E>FKBA�QLDBQEBO��QEB�DOB>QBO�QEB�ABMQE�LC�QEB�@RPQLJ�MOLMBOQV��

!P�PBBK�FK�������QEB�S>PQ�J>GLOFQV�LC�@RPQLJ�MOLMBOQFBP�E>A�>�ABMQE�LC�WBOL��JB>KFKD�QE>Q�QEBV�

AFA�KLQ�FK@IRAB�QEB�S>IRBP�LC�LQEBO�@RPQLJ�MOLMBOQFBP�FK�QEBFO�S>IRB��4EBOB�E>P�?BBK�>�PJ>II�

FK@OB>PB�FK�QEB�KRJ?BO�LC�MOLMBOQFBP�TFQE�>�ABMQE�LC�LKB��>KA�>�PJ>II�AB@OB>PB�FK�QEB�KRJ?BO�

TFQE�>�ABMQE�LC�QTL��(LTBSBO��FQ�ALBP�KLQ�PBBJ�COLJ�QEB�A>Q>�QE>Q�LRO�RPB�LC�@RPQLJ�MOLMBOQFBP�

E>P�?B@LJB�JR@E�JLOB�@LJMIBU�FK�QEB�M>PQ�VB>O��

"B@NK>������ �0A>�=BLMKB;NMBHG�H?�<NLMHF�IKHI>KMR�=>IMA��
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Colors 

4EB�RPB�LC�QEB�QFJB
ELKLOBA�PFU
AFDFQ�#RRGGBB�PVKQ>U�OBJ>FKP�RK@E>KDBA�PFK@B�������?BFKD�

RPBA�FK�E>IC�LC�@LILO�AB@I>O>QFLKP��$BPMFQB�QEB�TFABPMOB>A�>S>FI>?FIFQV�LC�BFDEQ
AFDFQ�

#RRGGBBAA�EBU��QEB�rgba() �CLOJ�FP�QEB�JLPQ�TFABIV�RPBA�T>V�QL�>AA�>K�>IME>�@LJMLKBKQ��

IFHBIV�?B@>RPB�FQ�T>P�FJMIBJBKQBA�FK�?OLTPBOP�JR@E�B>OIFBO��

4EB�RP>DB�LC�LQEBO�S>IRBP�PELTBA�>�PFJFI>O�PQLOV��QEB�TB?�@LJJRKFQV�E>PK_Q�VBQ�PQ>OQBA�QL�Q>HB�

>AS>KQ>DB�LC�LQEBO�@LILO�CLOJ>QP��BSBK�TFABIV�PRMMLOQBA�LKBP�PR@E�>P�hsl() ��
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���LC�M>DBP�RPB�QEB�HBVTLOA�transparent ��J>HFKD�FQ�QEB�JLPQ�MLMRI>O�K>JBA�@LILO�����LC�

M>DBP�RPB�LQEBO�K>JBA�@LILOP��white �?BFKD�QEB�JLPQ�MLMRI>O�CLIILTBA�?V�black ��!Q�QEB�

LQEBO�BKA�LC�QEB�P@>IB�mediumspringgreen �I>KDRFPEBP�>P�QEB�IB>PQ�MLMRI>O�@LILO��

"B@NK>������ �0A>�E>:LM�IHINE:K�G:F>=�<HEHKL�;R�GNF;>K�H?�H<<NKK>G<>L��
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Alpha support and use 

4EB�rgba() �CRK@QFLK�FP�QEB�QEFOA�JLPQ�MLMRI>O�@LILO�CLOJ>Q��RPBA�PR?PQ>KQF>IIV�JLOB�QE>K�QEB�

rgb() �CLOJ��MOBPRJ>?IV�FK�LOABO�QL�J>HB�RPB�LC�>IME>�@E>KKBI�PRMMLOQ��7B�ILLHBA�>Q�QEB�

L@@ROOBK@BP�LC�S>IRBP�TFQE�>KA�TFQELRQ�>IME>�PRMMLOQ��QL�dKA�QE>Q�����LC�@LILO�CLOJ>QP�RPBA�AL�

KLQ�E>SB�PRMMLOQ�CLO�>K�>IME>�@E>KKBI��

"B@NK>������ �0A>�FHLM�IHINE:K�<HEHK�?HKF:ML�;R�:EIA:�LNIIHKM��
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!P�TB�TLRIA�BUMB@Q�COLJ�LQEBO�A>Q>��rgba() �FP�QEB�JLPQ�MLMRI>O�>IME>
PRMMLOQFKD�CLOJ>Q�FK�

RPB��CLIILTBA�?V�QEB�transparent �HBVTLOA��/QEBO�CLOJ>QP�PR@E�>P�hsla() �?>OBIV�CB>QROB��

New color properties and values 

4EBOB�>OB�FKQBOBPQFKD�QEFKDP�E>MMBKFKD�FK�QEB�TLOIA�LC�@LILO��)K�>AAFQFLK�QL�KBT�@LILO�PM>@BP��TB�

E>SB�>�KRJ?BO�LC�@LILO
OBI>QBA�MOLMBOQFBP�>KA�S>IRBP��7B�TLKABOBA�FC�>KV�LC�QEBPB�TBOB�

J>HFKD�>K�FJM>@Q�LK�QEB�A>Q>��

4EB�accent-color �MOLMBOQV�IBQP�VLR�>AA�VLRO�?O>KA�@LILO�>P�>K�>@@BKQ�@LILO�QL�KLQLOFLRPIV�

E>OA
QL
PQVIB�CLOJ�BIBJBKQP�PR@E�>P�@EB@H?LUBP��O>AFL�?RQQLKP��>KA�O>KDB�PIFABOP��0BOE>MP�ARB�

QL�QEB�C>@Q�FQ�E>P�LKIV�?BBK�>S>FI>?IB�FK�>II�BKDFKBP�PFK@B�->O@E�QEFP�VB>O��FQ�PQFII�PELTP�IBPP�QE>K�

�����RP>DB��

!KLQEBO�MOLMBOQV�?B@LJFKD�>S>FI>?IB�FK�>II�BKDFKBP�QEFP�VB>O�FP�color-scheme ��>�MOLMBOQV�

QE>Q�IBQP�VLR�PMB@FCV�FK�TEF@E�@LILO�P@EBJBP��IFDEQ�LO�A>OH	�>�@LJMLKBKQ�@>K�?B�OBKABOBA��4EFP�

MOLMBOQV�FP��PLJBTE>Q�PROMOFPFKDIV��PL�C>O�LKIV�CLRKA�FK������LC�M>DBP��

"B@NK>������ � BLMKB;NMBHG�H?�<HEHK�?HKF:ML�;R�:EIA:�LNIIHKM��
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Gradients and Images 

,FKB>O�DO>AFBKQP�@LKQFKRB�>P�QEB�IB>AFKD�@ELF@B��>MMB>OFKD�LK�>�PIFDEQIV�EFDEBO�MBO@BKQ>DB�LC�

M>DBP�QE>K�FK�������ELTBSBO�DO>AFBKQ�RPB�PQ>VP�MOBQQV�JR@E�QEB�P>JB�CLO�QEB�I>PQ�QTL�VB>OP��

4EBOB�FP�PQFII�>�SBOV�EFDE�COBNRBK@V�LC�MOBdU�RPB�TEBK�FQ�@LJBP�QL�QEB�linear-gradient 

MOLMBOQV��ABPMFQB�QEFP�E>SFKD�?BBK�PRMMLOQBA�RKMOBdUBA�FK�>II�BKDFKBP�CLO�LSBO�KFKB�VB>OP��

"B@NK>������ �0A>�FHLM�IHINE:K�@K:=B>GM�?NG<MBHGL�;R�I>K<>GM�H?�I:@>L��
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Image formats 

4EFP�@E>OQ�?OB>HP�ALTK�QEB�FJ>DB�CLOJ>QP�LC�FJ>DBP�IL>ABA�COLJ�#33��)Q�ALBP�KLQ�FK@IRAB�

FJ>DBP�IL>ABA�COLJ�(4-,��GRPQ�QELPB�QE>Q�>MMB>O�FK�>�PQVIB�ORIB��4EBOB�E>P�?BBK�>�PFDKFd@>KQ�

PTFKD�>T>V�COLJ�0.']ALTK�COLJ�����QL����]TFQE�36 '�>KA�7 B?0�B>@E�PBBFKD�>K�FK@OB>PB�

LC���MBO@BKQ>DB�MLFKQP��

"B@NK>������ �%F:@>�?HKF:ML�:L�EH:=>=�?KHF��//��
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https://almanac.httparchive.org/static/images/2022/css/image-formats.png
https://almanac.httparchive.org/static/images/2022/css/image-formats.png


Number of images in CSS 

4EB�KRJ?BO�LC�FJ>DBP�IL>ABA�COLJ�#33�OBJ>FKP�QEB�P>JB�>P�FK�������#33�ALBPK_Q�@>RPB�J>KV�

FJ>DB�IL>AP��QEB�ILTBO�QTL�MBO@BKQFIBP�@>JB�FK�>Q�LKB�FJ>DB�B>@E��>KA�BSBK�QEB���QE�MBO@BKQFIB�

ELSBOBA�>OLRKA����FJ>DBP��>@OLPP�>II�FJ>DB�QVMBP��

Weight of images in CSS 

7EFIB�#33�ALBPK_Q�@>RPB�J>KV�FJ>DB�IL>AP��QEB�TBFDEQ�LC�QELPB�FJ>DBP�FP�FJMLOQ>KQ��4EB�A>Q>�

PELTBA�QE>Q�FJ>DB�TBFDEQ�E>P�FK@OB>PBA�COLJ�������ABPMFQB�QEB�C>@Q�QE>Q�QEB�KRJ?BO�LC�FJ>DBP�

E>P�PQ>VBA�QEB�P>JB��

"B@NK>������ � BLMKB;NMBHG�H?�GNF;>K�H?�BF:@>L�EH:=>=�?KHF��//��
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4EB�JBAF>K�M>DB��LK�JL?FIB��E>P�FK@OB>PBA�FJ>DB�TBFDEQ�?V��+"�QL���+"��!Q�QEB�RMMBO�BKA�LC�

QEB�@E>OQ�ELTBSBO��>Q�QEB���QE�MBO@BKQFIB�TB�PBB�>K�FK@OB>PB�LC���+"�LK�JL?FIB�>KA���+"�LK�

ABPHQLM��!P�FK�������QEB�TBFDEQ�FP�@LKPFPQBKQIV�ILTBO�LK�JL?FIB��>K�FKAF@>QFLK�QE>Q�ABSBILMBOP�

>OB�QOVFKD�QL�PBOSB�PJ>IIBO�FJ>DBP�QL�JL?FIB�@LKQBUQP��

"B@NK>������ � BLMKB;NMBHG�H?�MHM:E�P>B@AM�H?�BF:@>L�EH:=>=�?KHF��//��
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https://almanac.httparchive.org/static/images/2022/css/image-weights.png
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Pixel size of images in CSS 

4EFP�FP�>K�FKQBOBPQFKD�@E>OQ�TEF@E�PELTP�QE>Q�>Q�QEB�ILTBO�BKA�LC�QEB�@E>OQ�MBLMIB�>OB�PBOSFKD�

FJ>DBP�LC�>OLRKA�QEB�P>JB�PFWB�QL�ABPHQLM�>KA�JL?FIB��>Q�QEB���QE�>KA���QE�MBO@BKQFIB�M>DBP�

>OB�PBOSFKD�C>O�I>ODBO�FJ>DBP�QL�QEBFO�JL?FIB�RPBOP�QE>K�QEBV�AL�QL�ABPHQLM��7E>Q�QEB�A>Q>�

PELTP�FP�QE>Q�MBLMIB�>OB�PBOSFKD�JR@E�TFABO�FJ>DBP�QL�QEBFO�JL?FIB�RPBOP��MBOE>MP�QL�QOV�QL�

>@@LRKQ�CLO�Q>?IBQP�FK�I>KAP@>MB�JLAB��

Layout 

7 B�E>SB�J>KV�LMQFLKP�QL�@ELLPB�COLJ�TEBK�ALFKD�I>VLRQ�LK�QEB�TB?��>KA�JLPQ�PFQBP�TFII�?B�

RPFKD�>�S>OFBQV�LC�QEBPB�JBQELAP��!�PFJMIB�PB>O@E�LC�QEB�A>Q>��ILLHFKD�CLO�MOLMBOQV�>KA�S>IRB�

@LJ?FK>QFLKP�QL�ABQB@Q�I>VLRQ�JBQELAP�FK�RPB��DFSBP�RP�QEB�CLIILTFKD�Q>?IB��

"B@NK>������ � BLMKB;NMBHG�H?�LBS>L�H?�BF:@>L�EH:=>=�?KHF��//��
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4EFP�@E>OQ�ALBPK_Q�QBII�RP�QEB�J>FK�I>VLRQ�JBQELA�RPBA�LK�>�M>DB��)Q�FKAF@>QBP�QE>Q�>�MOLMBOQV�LO�

S>IRB�>MMB>OP�FK�QEB�#33�CLO�QELPB�M>DBP��&LO�BU>JMIB������LC�M>DBP�>OB�RPFKD�QEB�LIA������

SBOPFLK�LC�eBU?LU��TFQE�display: box ��)Q_P�IFHBIV�QEFP�E>P�?BBK�>AABA�CLO�?>@HT>OAP�

@LJM>QF?FIFQV��MBOE>MP�SF>�>�QLLI�PR@E�>P�!RQLMOBdUBO��

"B@NK>������ �(:RHNM�F>MAH=L�;R�I>K<>GM�H?�I:@>L��
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https://almanac.httparchive.org/static/images/2022/css/layout-props.png
https://almanac.httparchive.org/static/images/2022/css/layout-props.png


Flexbox and grid adoption 

&IBU?LU�>KA�DOFA�RP>DB�@LKQFKRB�QL�DOLT��)K�������eB U?LU�>ALMQFLK�T>P����]FQ_P�KLT�>Q������

'OFA�E>P�GRJMBA�COLJ����QL������.LQB�QE>Q��FK�@LKQO>PQ�QL�QEB�MOBSFLRP�PB@QFLK��TE>Q�FP�

JB>PROBA�EBOB�FP�QEB�MBO@BKQ>DB�LC�M>DBP�QE>Q�>OB�>@QR>IIV�RPFKD�eBU?LU�LO�DOFA�CLO�I>VLRQ��>P�

LMMLPBA�QL�QEB�M>DBP�QE>Q�PFJMIV�E>SB�PLJB�PLOQ�LC�eBU?LU�LO�DOFA�MOLMBOQV�FK�QEBFO�PQVIBPEBBQ��

'OFA�>ALMQFLK�FP�OB>PLK>?IV�PILT��7 B�CBBI�QEFP�J>V�?B�ARB�QL�QEB�MOBS>IBK@B�LC�CO>JBTLOHP�

?BFKD�RPBA�CLO�I>VLRQ��J>KV�LC�TEF@E�E>SB�?>PBA�QEBFO�I>VLRQP�LK�eBU?LU��

7 B�>IPL�QLLH�>�ILLH�>Q�>�@LRMIB�LC�S>IRBP�LC�flex �>KA�grid �MOLMBOQFBP�QE>Q�>OB�KBTBO�QL�RP��

QL�PBB�ELT�>ALMQFLK�LC�QEBPB�KBT�CB>QROBP�T>P�ABSBILMFKD��

4EB�S>IRB�LC�@LKQBKQ�CLO�QEB�flex-basis �MOLMBOQV�FP�>K�BUMIF@FQ�FKPQOR@QFLK�CLO�QEB�?OLTPBO�QL�

ILLH�>Q�QEB�FKQOFKPF@�@LKQBKQ�PFWB�LC�QEB�FQBJ��O>QEBO�QE>K�>KV�TFAQE�PBQ�LK�FQ��)Q_P�>�KBTBO�S>IRB��

>Q�QEB�QFJB�LC�TOFQFKD�KLQ�>S>FI>?IB�FK�QEB�OBIB>PB�SBOPFLK�LC�3>C>OF��#ROOBKQIV��LKIV������LC�

JL?FIB�>KA������LC�ABPHQLM�PFQBP�RPB�QEFP�S>IRB��

4EB�subgrid �S>IRB�CLO�grid-template-rows �>KA�grid-template-columns �FP��>Q�QEB�

QFJB�QEB�NRBOFBP�TBOB�ORK��LKIV�PRMMLOQBA�FK�&FOBCLU��0BOE>MP�RKPROMOFPFKDIV��FQ�>MMB>OP�FK�LKIV�

����JL?FIB�>KA�����ABPHQLM�M>DBP�FK�QEB�BKQFOB�A>Q>PBQ��!P�QEB�S>IRB�FP�M>OQ�LC�QEB�)KQBOLM�

���� �MOLGB@Q��TB�TFII�?B�FKQBOBPQBA�QL�PBB�ELT�PRMMLOQ�DOLTP�LK@B�QEFP�?B@LJBP�FKQBOLMBO>?IB��

"B@NK>������ �"E>Q;HQ�:G=�@KB=�:=HIMBHG�HO>K�MA>�I:LM�?HNK�R>:KL��
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Box sizing 

4EB�TB?�E>P�LSBOTEBIJFKDIV�SLQBA�QL�OBGB@Q�QEB�LOFDFK>I�7�#�?LU�JLABI�FK�C>SLO�LC�box-

sizing: border-box ��4EB�KRJ?BO�LC�M>DBP�RPFKD�QEFP�MOLMBOQV�>KA�S>IRB�@LJ?FK>QFLK�E>P�

OFPBK�PIFDEQIV�>D>FK�QL�LSBO�����LC�M>DBP��

!IJLPQ�E>IC�LC�>II�M>DBP�>K>IVWBA�>MMIV�border-box �PFWFKD�QL�BSBOV�BIBJBKQ�LK�QEB�M>DB�SF>�

QEB�RKFSBOP>I�PBIB@QLO��* 	��

!OLRKA�����LC�M>DBP�RPB�border-box �LK�@EB@H?LUBP�>KA�O>AFL�?RQQLKP��7B�PBB�>�ILQ�LC�

.wp- �@I>PPBP�>D>FK��PELTFKD�QE>Q�7LOA0OBPP�FP�OBPMLKPF?IB�CLO�QEB�RPB�LK�����LC�M>DBP�

>K>IVWBA��

"B@NK>������ �0A>�I>K<>GM:@>�H?�I:@>L�MA:M�L>M�box-sizing: border-box ��

92% 

"B@NK>������ �0A>�I>K<>GM:@>�H?�I:@>L�MA:M�=><E:K>�box-sizing: border-box �HG�MA>�* 

L>E><MHK��

44% 
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4EB�JBAF>K�JL?FIB�M>DB�AB@I>OBP�border-box ����QFJBP��!Q�QEB���QE�MBO@BKQFIB��FQ_P�AB@I>OBA�

>K�LSBOTEBIJFKD�����QFJBP��.LQB�QE>Q�MOBSFLRP�VB>OP_�NRBOFBP�E>A�>�?RD�>CCB@QFKD�QEFP�JBQOF@��

#LOOB@QFKD�CLO�QE>Q��QEB�OBPRIQP�FK������>OB�@LJM>O>?IB��

Multicolumn 

5PB�LC�JRIQF
@LIRJK� �I>VLRQ�E>P�FK@OB>PBA�LK@B�>D>FK��FQ_P�KLT�CLRKA�LK�����LC�M>DBP��>�OFPB�LC���

MLFKQP�PFK@B�������

"B@NK>������ � BLMKB;NMBHG�H?�MA>�GNF;>K�H?�border-box �=><E:K:MBHGL�I>K�I:@>��

"B@NK>������ �0A>�I>K<>GM:@>�H?�I:@>L�NLBG@�FNEMB�<HENFG�E:RHNM��

23% 

��   AMMIL�

=>O>EHI>K�FHSBEE:�HK@
=H<L
3>;
�//
�//9�HENFGL�
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The aspect-ratio  property 

4EB�KBT�aspect-ratio �MOLMBOQV�FP�RPBA�LK����LC�M>DBP��4EFP�?B@>JB�FKQBOLMBO>?IB�QLT>OAP�

QEB�BKA�LC�������PL�FQ�TFII�?B�FKQBOBPQFKD�QL�PBB�RP>DB�LC�QEFP�MOLMBOQV�DOLT�LSBO�QFJB��

Transitions and animations 

4EB�animation �MOLMBOQV�>MMB>OP�LK�����LC�JL?FIB�M>DBP��QEB�P>JB�>P�I>PQ�VB>O	�>KA�>�PIFDEQ�

FK@OB>PB�LK�ABPHQLM�QL��������4EB�transition �MOLMBOQV�FP�BSBK�JLOB�MLMRI>O��FQ_P�CLRKA�LK�

����LC�JL?FIB�>KA�������LC�ABPHQLM�M>DBP��4EB�ABPHQLM�COBNRBK@V�E>P�AOLMMBA�PIFDEQIV�?V�

>OLRKA���MBO@BKQ>DB�MLFKQP�PFK@B�������

"B@NK>������ �0A>�I>K<>GM:@>�H?�I:@>L�NLBG@�MA>�aspect-ratio �IKHI>KMR��

2% 
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!P�PBBK�I>PQ�VB>O��QEB�JLPQ�@LJJLK�RP>DB�FP�QL�>MMIV�QO>KPFQFLKP�QL�>II�>KFJ>Q>?IB�MOLMBOQFBP�

TFQE�QEB�all �HBVTLOA��4EFP�RP>DB�E>P�DOLTK�QL����]RM���MBO@BKQ>DB�MLFKQP]CLIILTBA�?V�

opacity �>Q�����LC�M>DBP��

"B@NK>������ �0A>�FHLM�IHINE:K�transition �IKHI>KMB>L�;R�I>K<>GM�H?�I:@>L��
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, LLHFKD�>Q�QEB�ARO>QFLK�LC�QO>KPFQFLKP��TB�PBB�>�@E>KDB�COLJ�I>PQ�VB>O��)K�������>Q�QEB���QE�

MBO@BKQFIB�QEB�JBAF>K�QO>KPFQFLK�ARO>QFLK�T>P�E>IC�>�PB@LKA��QEFP�E>P�KLT�GRJMBA�QL���PB@LKA��

7 B�PBB�FK@OB>PBP�>@OLPP�>II�QLM�CLRO�MBO@BKQFIBP��

"B@NK>������ � BLMKB;NMBHG�H?�MK:GLBMBHG�=NK:MBHGL��

"B@NK>������ � BLMKB;NMBHG�H?�MK:GLBMBHG�=>E:RL��

Part I Chapter 1 : CSS

42 2022 Web Almanac by HTTP Archive
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4EB�AFPQOF?RQFLK�LC�QO>KPFQFLK�ABI>VP�E>P�>IPL�@E>KDBA��4EB���QE�MBO@BKQFIB�ABI>V�E>P�AOLMMBA�

COLJ�����PB@LKAP�QL�E>IC�>�PB@LKA��4ELRDE�QEB���QE�MBO@BKQFIB�JBAF>K�ABI>V�FP�KLT�LSBO�E>IC�>�

KBD>QFSB�PB@LKA��4EFP�FP�PBBK�TEBK�>�QO>KPFQFLK�PQ>OQP�M>OQT>V�QEOLRDE�QEB�OBPRIQFKD�>KFJ>QFLK��

7 B�>IPL�ILLHBA�>Q�QEB�>SBO>DB�KRJ?BO�LC�HBVCO>JBP�RPBA�MBO�>KFJ>QFLK��>KA�CLRKA�LKB�PFQB�

QE>Q�RPBA�>K�>PQLKFPEFKD�������HBVCO>JBP��4EFP�T>P�RKRPR>I�ELTBSBO��>KA�BSBK�>Q�QEB���QE�

MBO@BKQFIB��QEB�KRJ?BO�LC�HBVCO>JBP�MBO�>KFJ>QFLK�FP�dSB�LK�?LQE�ABPHQLM�>KA�JL?FIB��

"B@NK>������ � BLMKB;NMBHG�H?�D>R?K:F>L�I>K�:GBF:MBHG��

Part I Chapter 1 : CSS

2022 Web Almanac by HTTP Archive 43

https://almanac.httparchive.org/static/images/2022/css/transition-keyframe-distribution.png
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!P�VLR�JFDEQ�BUMB@Q�QEB�JLPQ�MLMRI>O�PQLMP�>OB�>Q����QL�>KA�COLJ�������CLIILTBA�?V������

$BSBILMBOP�DBKBO>IIV�PBQ�QEBPB�PQLMP�>Q�����FKQBOS>IP��LKIV����LC�M>DBP�RPB������CLO�BU>JMIB��

"B@NK>������ �0A>�FHLM�IHINE:K�MK:GLBMBHG�D>R?K:F>L�;R�I>K<>GM�H?�H<<NKK>G<>L��
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https://almanac.httparchive.org/static/images/2022/css/transition-keyframe-stops.png
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4EBOB�E>P�?BBK�IFQQIB�@E>KDB�FK�QEB�AFPQOF?RQFLK�LC�QFJFKD�CRK@QFLKP�RPBA�AROFKD�QO>KPFQFLKP�TEBK�

@LJM>OBA�QL�������!P�QEBK��QEB�@IB>O�IB>ABO�FP�ease ��
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4L�RKABOPQ>KA�TE>Q�ABSBILMBOP�>OB�RPFKD�>KFJ>QFLKP�CLO��TB�QLLH�>�ILLH�>Q�QEB�K>JBP�RPBA�CLO�

QEB�>KFJ>QFLK�@I>PPBP��&LO�BU>JMIB��>KVQEFKD�TFQE�spin �FK�QEB�@I>PP�K>JB�FP�ABBJBA�QL�?B�

OLQ>QB��2LQ>QB�>KFJ>QFLKP�TBOB�QEB�JLPQ�MLMRI>O��>P�FK�������(LTB SBO�QEB�MBO@BKQ>DB�E>P�

AOLMMBA�COLJ�����QL������TFQE�?LRK@B�>KFJ>QFLKP�JLSFKD�COLJ��QE�MI>@B�QL��OA�MI>@B�FK�QEB�

IFPQ��

!P�I>PQ�VB>O��QEB�EFDE�PELTFKD�CLO�RKHKLTK�LQEBO�FP�ARB�QL�>�MOBS>IBK@B�LC�QEB�@I>PP�K>JB�a ��

TEF@E�TB�@>K_Q�J>M�QL�>�PMB@Fd@�>KFJ>QFLK�QVMB��

Visual Effects 

7 B�ILLHBA�>Q�PLJB�SFPR>I�BCCB@QP�?BFKD�RPBA�FK�#33��&LO�BU>JMIB������LC�ABPHQLM�M>DBP�ABdKB�

"B@NK>������ �0RI>L�H?�:GBF:MBHGL�:L�B=>GMB\>=�;R�:GBF:MBHG�G:F>��

"B@NK>������ �0A>�I>K<>GM:@>�H?�I:@>L�NLBG@�;E>G=�FH=>L��

18% 

Part I Chapter 1 : CSS

46 2022 Web Almanac by HTTP Archive

https://almanac.httparchive.org/static/images/2022/css/transition-animation-names.png
https://almanac.httparchive.org/static/images/2022/css/transition-animation-names.png


PQVIBP�LK�QEB�background-blend-mode �LO�mix-blend-mode �MOLMBOQFBP��

4EB�JLPQ�COBNRBKQIV�PBBK�S>IRB�CLO�?IBKA�JLABP�T>P�multiply ��PBBK�LK�����LC�M>DBP��

(LTB SBO�QEBOB�FP�>�C>FO�AFPQOF?RQFLK�LC�LQEBO�S>IRBP�QLL��

!OLRKA�����LC�M>DBP�TBOB�RPFKD�>�@RPQLJ�MOLMBOQV�var(--overlay-mix-blend-mode) ��>�

PMB@Fd@�K>JB�QE>Q�JRPQ�@LJB�COLJ�>�IF?O>OV�LO�QLLI�LC�PLJB�PLOQ��
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/C�QEB�MBO@BKQ>DB�LC�M>DBP�QE>Q�E>SB�PBQ�dIQBOP�QL�>MMIV�DO>MEF@>I�BCCB@QP������>OB�RPFKD�QEB�

alpha() �S>IRB��TEF@E�FP�KLK
PQ>KA>OA�>KA�RPBA�CLO�)KQBOKBQ�%UMILOBO���>KA�?BILT��7 B�>IPL�

PBB�>�EFDE�RP>DB�LC�QEB�Microsoft.gradient() �dIQBO��

/C�QEB�PQ>KA>OA�S>IRBP� ������LC�M>DBP�RPB�blur() ��J>HFKD�FQ�QEB�JLPQ�MLMRI>O�S>IRB�>CQBO�

none ��
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)K�M>DBP�QE>Q�RPB�clip-path �QL�@IFM�>K�BIBJBKQ��QEB�S>PQ�J>GLOFQV�>OB�RPFKD�inset() ��QEB�

S>IRB�QE>Q�PFJMIV�FKPBQP�QEB�?LU�LC�QEB�BIBJBKQ������LC�M>DBP�RPFKD�clip-path �E>SB�RPBA�QEFP�

CRK@QFLK��

!CQBO�QE>Q��>KA�QEB�S>IRB�none ��JLPQ�ABSBILMBOP�E>SB�@ELPBK�QL�RPB�polygon() ��TEF@E�FP�QEB�

S>IRB�QE>Q�DFSBP�QEB�JLPQ�eBUF?FIFQV�QL�ABdKB�VLRO�LTK�M>QE��

Responsive design 

7EFIB�J>KV�ABSBILMBOP�>OB�B>DBOIV�>KQF@FM>QFKD�@LKQ>FKBO�NRBOFBP� ��>KA�KBT�I>VLRQ�JBQELAP�

PR@E�>P�eBU?LU�>KA�DOFA�@>K�LCQBK�BK>?IB�>�ABPFDK�QL�TLOH�TBII�LK�JRIQFMIB�P@OBBK�PFWBP��JBAF>�

NRBOFBP� �>OB�RPBA�FK�QEB�J>GLOFQV�LC�M>DBP�CLO�OBPMLKPFSB�ABPFDK��

7EBK�ABSBILMBOP�TOFQB�JBAF>�NRBOFBP��QEBV�JLPQ�LCQBK�QBPQ�QEB�TFAQE�LC�QEB�SFBTMLOQ��max-

width �>KA�min-width �TBOB�QEB�JLPQ�MLMRI>O�NRBOFBP�?V�C>O��QEB�P>JB�>P�FK������>KA�������

4EBOB�T>P�KL�O>KHFKD�@E>KDB�FK�QEB�QEFOA�>KA�CLROQE�MI>@B�OBPRIQP�BFQEBO��

"B@NK>������ �, HINE:K�clip-path �O:EN>L�BG�I:@>L�MA:M�L>M�clip-path() ��
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4EB�prefers-reduced-motion �JBAF>�NRBOV��ELTBSBO��TEF@E�T>P�KLQBA�FK������>P�OFPFKD�FK�

QEB�O>KHFKDP��E>P�KLT�BADBA�LRQ�orientation �QL�Q>HB�QEB�CLROQE�PMLQ��4EFP�FP�ARB�QL�>����OFPB�

CLO�prefers-reduced-motion �?RQ�>IPL�>�AOLM�LC����CLO�orientation ��
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)C�TB�GRPQ�ILLH�>Q�QEB�prefers-* �RPBO�MOBCBOBK@B�CB>QROBP��TB�@>K�PBB�QE>Q�prefers-

reduced-motion �FP�?V�C>O�QEB�JLPQ�MLMRI>O��ARB�QL�DLLA�?OLTPBO�PRMMLOQ�MIRP�QEB�MOBS>IBK@B�

LC�>KFJ>QFLKP�>KA�QO>KPFQFLKP�LK�QEB�TB?��4EB�prefers-color-scheme �CB>QROB��@EB@HFKD�QL�

PBB�FC�QEB�RPBO�E>P�PBQ�>�MOBCBOBK@B�CLO�>�IFDEQ�LO�A>OH�P@EBJB��E>P�FK@OB>PBA�FK�RPB�PIFDEQIV��>P�

QEB�RPB�LC�A>OH�JLAB�LK�TB?PFQBP�>KA�>MMIF@>QFLKP�?B@LJBP�JLOB�MLMRI>O��
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4EB�hover �>KA�pointer �JBAF>�CB>QROBP�EBIM�ABSBILMBOP�QBPQ�QEB�@>M>?FIFQFBP�LC�QEB�ABSF@B��

>KA�QEB�T>V�QEB�RPBO�JFDEQ�?B�FKQBO>@QFKD�TFQE�FQ��4EBV�>OB�>�?BQQBO�T>V�QL�AFP@LSBO�FC�>�RPBO�FP�

RPFKD�>�QLR@EP@OBBK��CLO�BU>JMIB��QE>K�P@OBBK�PFWB�>ILKB�DFSBK�QEB�KRJ?BO�LC�I>ODB�Q>?IBQP�>KA�

QLR@EP@OBBK�I>MQLMP�FK�RPB��

"LQE�hover �>KA�pointer �KLT�>MMB>O�FK�QEB�QLM�QBK�CB>QROBP��4EB�IBPP�RPBCRI�any-pointer 

>KA�any-hover �PBB�SBOV�IFQQIB�RPB��5PFKD�any-pointer �>IILTP�VLR�QL�ABQBOJFKB�FC�>�RPBO�E>P�

>@@BPP�QL�>�dKB�MLFKQBO�PR@E�>P�>�JLRPB�LO�QO>@HM>A��BSBK�FC�pointer �FKAF@>QBP�QEBV�>OB�

@ROOBKQIV�RPFKD�QEB�QLR@EP@OBBK��!PHFKD�>�RPBO�QL�PTFQ@E�FP�ABdKFQBIV�KLQ�FAB>I��QELRDE�>�

@LJ?FK>QFLK�LC�QEBPB�CB>QROBP�@LRIA�DFSB�VLR�>�DLLA�RKABOPQ>KAFKD�LC�QEB�BKSFOLKJBKQ�>�RPBO�FP�

TLOHFKD�FK��
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Common breakpoints 

!P�FK�QEB�M>PQ�QTL�VB>OP��@LJJLK�?OB>HMLFKQP�E>SB�@E>KDBA�IFQQIB��4EB�@E>OQ�CLIILTP�QEB�P>JB�

PE>MB��>KA�QEB�JLPQ�@LJJLK�?OB>HMLFKQ�?BFKD�>�max-width �LC����M U�>KA�min-width �LC�

���M U��!P�KLQBA�FK�������QEFP�@LOOBPMLKAP�TFQE�>K�F0>A�FK�MLOQO>FQ�JLAB��

/K@B�>D>FK��?OB>HMLFKQP�>OB�LSBOTEBIJFKDIV�PBQ�FK�MFUBI�S>IRBP��TB�E>SBK_Q�@LKSBOQBA�LQEBO�

S>IRBP�QL�MFUBIP�CLO�QEB�@E>OQ��4EB�dOPQ�em �S>IRB�FP�>D>FK�48em ��CLRKA�>Q�MLPFQFLK�����

Properties changed in queries 

7 B�ILLHBA�>Q�QEB�MOLMBOQFBP�QE>Q�>MMB>O�TFQEFK�JBAF>�NRBOV�?IL@HP��QL�PBB�TEF@E�MOLMBOQFBP�

MBLMIB�TBOB�@E>KDFKD�?>PBA�LK�?OB>HMLFKQ��
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4EB�display �MOLMBOQV�FP�PQFII�QLM�LC�QEB�@E>OQ�CLO�MOLMBOQFBP�@E>KDBA�TFQEFK�JBAF>�NRBOFBP��

ELTBSBO�QEBOB�E>P�?BBK�PLJB�OBPERCeFKD�FK�QEB�O>KHFKDP��4EBPB�>OB�KLQ�>P�AO>J>QF@�>P�QEBV�

JFDEQ�PBBJ��4EB�color �MOLMBOQV�E>P�S>KFPEBA�COLJ�QEB�@E>OQ��ELTBSBO�QEFP�LKIV�OBMOBPBKQP�>�

@E>KDB�COLJ�����QL������)Q�FP�GLFKBA�ELTBSBO�?V�>�OBAR@QFLK�FK�RP>DB�LC�background-color 

CLO�����QL������TEF@E�J>HBP�RP�TLKABO�FC�PLJB�CO>JBTLOH��LO�MBOE>MP�7LOA0OBPP�E>P�

PQLMMBA�RPFKD�QEFP�FK�>�PQVIBPEBBQ��

!KLQEBO�FKQBOBPQFKD�MLFKQ�QL�KLQB�FP�QE>Q�FK������font-size �>MMB>OBA�FK�����LC�JBAF>�
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?IL@HP��>KA�T>P�dCQE�LK�QEB�IFPQ��)K�������FQ�PELTBA�RM�FK�����LC�?IL@HP��>MMB>OFKD�>Q���QE��4EFP�

VB>O�FQ�E>P�D>FKBA�DOLRKA��?>@H�QL�����>KA�PFUQE�MI>@B��

Feature Queries 

&B>QROBP�NRBOFBP��RPBA�CLO�QBPQFKD�CLO�PRMMLOQ�LC�>�#33�CB>QROB��TBOB�CLRKA�LK�����LC�JL?FIB�

M>DBP�>KA�����LC�ABPHQLM�M>DBP��4EFP�T>P�ALTK�COLJ�>�dDROB�LC�����FK�������4EFP�J>V�FKAF@>QB�

QE>Q�PRMMLOQ�CLO�@LJJLK�CB>QROBP�QBPQBA�E>P�?B@LJB�DOB>Q�BKLRDE�CLO�MBLMIB�KLQ�QL�TLOOV�

>?LRQ�QBPQFKD�CLO�QEB�CB>QROB�?BCLOB�RPB��

4EB�KRJ?BO�LC�CB>QROB�NRBOV�?IL@HP�MBO�M>DB�FP���>Q�QEB���QE�MBO@BKQFIB��>KA�>Q�QEB���QE�

MBO@BKQFIB���CLO�ABPHQLM�>KA���CLO�JL?FIB��7B�AFA�dKA�LKB�PFQB�ELTBSBO�TFQE�������CB>QROB�

NRBOV�?IL@HP��

!P�TFQE�I>PQ�VB>O��QEB�JLPQ�MLMRI>O�CB>QROB�QBPQBA�CLO�FK�CB>QROB�NRBOFBP�T>P�position: 

sticky ��ELTBSBO�QEFP�E>P�C>IIBK�COLJ�����QL�����LC�L@@ROOBK@BP��MBOE>MP�ARB�QL�QEB�FJMOLSBA�

?OLTPBO�PRMMLOQ�CLO�QEFP�CB>QROB��

.LK
PQ>KA>OA�CB>QROBP�PELT�RM�PQOLKDIV�FK�QEBPB�QBPQP��TFQE�touch-callout �� -webkit-

touch-callout 	�>KA�ime-align �� -ms-ime-align 	��4EB�CLOJBO�E>P�DOLTK�FK�RP>DB�COLJ�

���QL������TEFIB� ime-align �E>P�AOLMMBA�COLJ����QL�����
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(> SFKD�QBPQBA�CLO�PRMMLOQ��TEF@E�MOLMBOQFBP�>OB�QEBK�RPBA�FKPFAB�QEBPB�CB>QROB�NRBOV�?IL@HP��

4EB�object-fit �MOLMBOQV�@>JB�LRQ�QLM��QEB�mask-* �MOLMBOQFBP�J>HFKD�>�DLLA�PELTFKD��

>ILKD�TFQE�QEBFO�-webkit-mask-* �@LRKQBOM>OQP��4EFP�FP�IFHBIV�ARB�QL�QEB�I>@H�LC�

FKQBOLMBO>?FIFQV�CLO�J>PHFKD�RKQFI�OB@BKQIV��TFQE�QEB�MOLMBOQFBP�PQFII�OBNRFOFKD�>�-webkit �MOBdU�

CLO�#EOLJB��
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7EFIB�QEB�display �MOLMBOQV�CB>QROBP�FK�QEB�QLM�����VLR�E>SB�QL�DL�>�ILKD�T>V�ALTK�QEB�IFPQ�QL�

dKA�>KV�DOFA�MOLMBOQFBP��4EB�grid-template-columns �MOLMBOQV�?BFKD�CLRKA�FK����LC�

CB>QROB�NRBOV�?IL@HP��

Internationalization 

%KDIFPE�FP�ABP@OF?BA�>P�>�ELOFWLKQ>I�QLM�QL�?LQQLJ�I>KDR>DB��?B@>RPB�PBKQBK@BP�>OB�TOFQQBK�

ELOFWLKQ>IIV��PQ>OQFKD�>Q�QEB�QLM�LC�QEB�M>DB��4EB�P@OFMQ�AFOB@QFLK�ORKP�IBCQ
QL
OFDEQ��,42	��!O>?F@��

(B?OBT��>KA�5OAR�>OB�>IPL�ELOFWLKQ>I�QLM�QL�?LQQLJ�I>KDR>DBP��?RQ�E>SB�>�P@OFMQ�AFOB@QFLK�LC�

OFDEQ
QL
IBCQ��24,	��4EBOB�>OB�>IPL�I>KDR>DBP�QE>Q�>OB�TOFQQBK�SBOQF@>IIV��COLJ�QLM�QL�?LQQLJ��PR@E�

>P�#EFKBPB��*>M>KBPB��>KA�-LKDLIF>K��#33�E>P�BSLISBA�QL�?BQQBO�@LMB�TFQE�QEBPB�AFCCBOBKQ�

TOFQFKD�JLABP�>KA�P@OFMQ�AFOB@QFLKP��

Direction 

4EB�KRJ?BO�LC�M>DBP�RPFKD�QEB�direction �MOLMBOQV�QL�PBQ�#33�BFQEBO�LK�QEB�<body> �LO�

<html> �BIBJBKQ�OBJ>FKBA�RK@E>KDBA�COLJ�������TFQE�����LC�M>DBP�PBQQFKD�FQ�LK�<html> 

>KA����LK� <body> ��)Q_P�OB@LJJBKABA�QL�RPB�(4-,�� ��O>QEBO�QE>K�#33�QL�PBQ�direction ��PL�>�

ILTBO�KRJ?BO�EBOB�J>Q@EBP�QE>Q�?BPQ�MO>@QF@B��

Logical and physical properties 

, LDF@>I�LO�eLT
OBI>QFSB�MOLMBOQFBP�PR@E�>P�border-block-start �>KA�S>IRBP�PR@E�>P�start 

CLO�text-align �>OB�RPBCRI�CLO�FKQBOK>QFLK>IFW>QFLK��>P�QEBV�CLIILT�QEB�eLT�LC�QBUQ�O>QEBO�QE>K�

?BFKD�QFBA�QL�QEB�MEVPF@>I�AFJBKPFLKP�LC�QEB�P@OBBK��"OLTPBO�PRMMLOQ�CLO�QEBPB�MOLMBOQFBP�FP�

KLT�BU@BIIBKQ��PL�TB�TLKABOBA�TEBQEBO�TB�TLRIA�PBB�JLOB�>ALMQFLK��
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, LDF@>I�MOLMBOQV�RP>DB�E>P�FK@OB>PBA�PIFDEQIV�COLJ�������RM�COLJ����QL�����(LTBSBO��QEB�@E>OQ�

CLO������ILLHP�SBOV�AFCCBOBKQ�QL�QEB�LKB�CLO�������/SBOTEBIJFKDIV��MBLMIB�>OB�RPFKD�ILDF@>I�

MOLMBOQFBP�QL�PBQ�margin �MOLMBOQFBP��RM�QL�����COLJ������4EB�JLPQ�MLMRI>O�margin 

MOLMBOQFBP�>OB�margin-inline-start �>KA�margin-inline-end ��CLRKA�LK����LC�QLQ>I�

M>DBP��4EBPB�>OB�M>OQF@RI>OIV�RPBCRI�CLO�J>HFKD�PROB�QE>Q�PM>@FKD�?BQTBBK�>�I>?BI�>KA�CLIILTFKD�

dBIA��CLO�BU>JMIB��TLOHP�FK�QEB�P>JB�T>V�FK�>�,42�>KA�24,�P@OFMQ��

Ruby 

/K@B�>D>FK�TB�@EB@HBA�CLO�RP>DB�LC�#33�2R?V�� ��>�@LIIB@QFLK�LC�MOLMBOQFBP�RPBA�CLO�FKQBOIFKB>O�

>KKLQ>QFLK��TEF@E�>OB�PELOQ�ORKP�LC�QBUQ�>ILKDPFAB�QEB�?>PB�QBUQ��

)QP�RP>DB�FP�PQFII�QFKV��?RQ�E>P�FK@OB>PBA�COLJ�������)K�LKIV�������ABPHQLM�M>DBP�>KA�������

JL?FIB�M>DBP�TBOB�CLRKA�QL�?B�RPFKD�FQ]IBPP�QE>K������LC�>II�M>DBP�>K>IVWBA��4EFP�VB>O���������

ABPHQLM�>KA��������JL?FIB�M>DBP]LO������LC�>II�M>DBP�>K>IVWBA]TBOB�RPFKD�FQ��

"B@NK>������ �0A>�=BLMKB;NMBHG�H?�EH@B<:E�IKHI>KMB>L�NL>=��

"B@NK>������ �0A>�I>K<>GM:@>�H?�FH;BE>�I:@>L�NLBG@��//�.N;R��
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CSS in JS 

4EB�RPB�LC�#33
FK
*3�E>P�KLQ�FK@OB>PBA�COLJ�I>PQ�VB>O��PQ>VFKD�>Q�����4EFP�RP>DB�FP�>IJLPQ�>II�

COLJ�IF?O>OFBP��QEB�JLPQ�MLMRI>O�LC�TEF@E�FP�3QVIBA�#LJMLKBKQP��4EFP�IF?O>OV�E>P�AOLMMBA�FK�

PE>OB�COLJ�����QL������TFQE�>�KBT�IF?O>OV�BKQBOFKD�QEB�JFU�>Q�>IJLPQ������'LL?BO �� �ABP@OF?BP�

FQPBIC�>P�`>�IBPP�QE>K��+"�@PP
FK
GP�PLIRQFLKa��>KA�FP�@BOQ>FKIV�J>HFKD�PLJB�FKOL>AP�>JLKD�MBLMIB�

TEL�IFHB�QEFP�QVMB�LC�QEFKD��

Houdini 

4EBOB�FP�PQFII�SBOV�IFQQIB�RP>DB�LC�(LRAFKF�� �LK�QEB�LMBK�TB?��,LLHFKD�>Q�QEB�KRJ?BO�LC�M>DBP�

RPFKD�>KFJ>QBA�@RPQLJ�MOLMBOQFBP�PELTP�LKIV�>�PJ>II�FK@OB>PB�PFK@B�������7B�>IPL�ILLHBA�>Q�

RP>DB�LC�QEB�(LRAFKF�0>FKQ�!0)��7B�AL�dKA�FKPQ>K@BP�LC�QEFP�FK�RPB�LK�QEB�TB?��"V�ILLHFKD�>Q�QEB�

K>JBP�LC�TLOHIBQP�RPBA��JR@E�LC�QEFP�FP�QEB�PJLLQE�@LOKBOP�� �TLOHIBQ��FKAF@>QFKD�QE>Q�MBLMIB�>OB�

RPFKD�FQ�>P�>�MOLDOBPPFSB�BKE>K@BJBKQ��DFSBK�QE>Q�QEFP�@>K�C>II�?>@H�KF@BIV�QL�>�OBDRI>O�border-

radius ��

"B@NK>������ �1L:@>�H?��//�BG�&/�EB;K:KB>L��
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Sass 

0OBMOL@BPPLOP�IFHB�3>PP�@>K�?B�PBBK�>P�>�DLLA�FKAF@>QLO�LC�TE>Q�ABSBILMBOP�T>KQ�QL�?B�>?IB�QL�

AL�TFQE�#33��?RQ�@>K_Q��!KA��TFQE�#33�FK@OB>PFKD�FK�MLTBO��>�@LJJLK�NRBPQFLK�COLJ�ABSBILMBOP�

FP�TEBQEBO�TB�KBBA�QL�RPB�3>PP�>Q�>II��7B�@>K�PBB�COLJ�QEB�OFPB�FK�@RPQLJ�MOLMBOQFBP�RP>DB��QE>Q�

LKB�@LJJLK�MOBMOL@BPPLO�RPB]QEB�>?FIFQV�QL�E>SB�S>OF>?IBP�LO�@LKPQ>KQP]KLT�E>P�>�?RFIQ
FK�

#33�BNRFS>IBKQ��

, LLHFKD�>Q�QEB�CRK@QFLK�@>IIP�PELTP�QE>Q�@LILO�CRK@QFLKP�>OB�PQFII�>�SBOV�MLMRI>O�RPB�LC�3>PP��

PLJBQEFKD�QE>Q�J>V�TBII�PLLK�?B�OBMI>@BA�TFQE�KBT�#33�@LILO�CRK@QFLKP�� �PR@E�>P�color-

mix() ��4EBOB�>OB�PLJB�@E>KDBP�COLJ�I>PQ�VB>O��4EB�darken �CRK@QFLK�E>P�AOLMMBA���

MBO@BKQ>DB�MLFKQP�QL�����>KA�QEFOA�MI>@B��4EB�lighten �CRK@QFLK�E>P��ELTBSBO��D>FKBA�>�

MLFKQP��

"B@NK>������ �)HLM�IHINE:K�/:LL�?NG<MBHG�<:EEL�;R�I>K<>GM�H?�<:EEL��
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, LLHFKD�>Q�@LKQOLI�eLT�PQ>QBJBKQP�TB�PBB�>�PJ>II�FK@OB>PB�FK�@for �>KA�@each ��ELTBSBO�

@while �E>P�FK@OB>PBA�COLJ����QL�����

"B@NK>������ � BLMKB;NMBHG�H?�<HGMKHE�]HP�LM:M>F>GML�HG�/�//��
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.BPQFKD�FP�>IPL�FKQBOBPQFKD��DFSBK�QE>Q�>�CRQROB�PMB@�CLO�#33�.BPQFKD�FP�@ROOBKQIV�FK�ABSBILMJBKQ�

>KA�AFP@RPPFLK�>Q�QEB�#33�7LOHFKD�'OLRM��.BPQFKD�FK�3#33�PEBBQP�FP�SBOV�@LJJLK��>KA�@>K�?B�

FABKQFdBA�?V�ILLHFKD�CLO�QEB�& �@E>O>@QBO��!P�TFQE�I>PQ�VB>O�MPBRAL
@I>PPBP�PR@E�>P�:hover ��

>KA�@I>PPBP�PR@E�>P�.active �J>HB�RM�JLPQ�@>PBP�LC�KBPQFKD��!II�RP>DB�FK@OB>PBA�PIFDEQIV��

ELTBSBO�& descendent �FK@OB>PBA���MBO@BKQ>DB�MLFKQP�COLJ�����QL������)JMIF@FQ�KBPQFKD�FP�

KLQ�JB>PROBA�FK�QEFP�PROSBV��>P�FQ�ALBP�KLQ�RPB�PMB@F>I�@E>O>@QBOP��

CSS for print 

7 B�TLKABOBA�TEBQEBO�ABSBILMBOP�TBOB�@OB>QFKD�MOFKQ�PQVIBPEBBQP�QL�MOLSFAB�>�?BQQBO�MOFKQBA�

BUMBOFBK@B��>KA�LKIV����LC�ABPHQLM�>KA����LC�JL?FIB�PFQBP�TBOB�ALFKD�PL��

"B@NK>������ �1L>�H?�>QIEB<BM�G>LMBG@�BG�/�//�;R�I>K<>GM�H?�I:@>L�NLBG@�/�//��

"B@NK>������ �0A>�I>K<>GM:@>�H?�=>LDMHI�I:@>L�PBMA�IKBGM�LI><B\<�LMRE>L��
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/C�QEB�M>DBP�RPFKD�MOFKQ�PQVIBP��LSBO�E>IC�@E>KDBA�QEB�S>IRB�LC�display ]MBOE>MP�QL�PFJMIFCV�>�

DOFA�LO�eBU�I>VLRQ�CLO�MOFKQ��7B�>IPL�PBB�MBLMIB�@E>KDFKD�@LILOP��QTB>HFKD�J>ODFK�>KA�M>AAFKD��

>KA�PBQQFKD�QEB�font-size ��!Q�����FP�QEB�content �MOLMBOQV��RPBA�QL�FKPBOQ�DBKBO>QBA�

@LKQBKQ��

0OFKQ�FP�>�CO>DJBKQBA�JBAFRJ��QEB�@LKQBKQ�FP�CO>DJBKQBA�FKQL�M>DBP��>KA�TB�E>SB�>�PBQ�LC�

CO>DJBKQ>QFLK�MOLMBOQFBP�QE>Q�>FJ�QL�DFSB�PLJB�@LKQOLI�LSBO�ELT�QEBPB�?OB>HP�E>MMBK��&LO�

BU>JMIB��ABSBILMBOP�RPR>IIV�T>KQ�QL�>SLFA�>�EB>AFKD�?BFKD�QEB�I>PQ�QEFKD�LK�>�M>DB��LO�>�@>MQFLK�

?BFKD�AFP@LKKB@QBA�COLJ�QEB�dDROB�FQ�OBI>QBP�QL��

"B@NK>������ �0A>�MHI�IKHI>KMB>L�?HNG=�BG�IKBGM�LMRE>L�HG�I:@>L�MA:M�A:O>�:�IKBGM�LMRE>LA>>M��
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7 B�PBB�FK�QEFP�@E>OQ�QE>Q�J>KV�ABSBILMBOP�>OB�RPFKD�QEB�LIA�CO>DJBKQ>QFLK�MOLMBOQFBP�LC�page-

break-inside �� page-break-after ��>KA�page-break-before ��O>QEBO�QE>K�QEB�KBT�

MOLMBOQFBP�PR@E�>P�break-before ��TEF@E�E>P�SBOV�ILT�RP>DB��

4EB�orphans �MOLMBOQV�>MMB>OP�FK�����LC�MOFKQ�PQVIBPEBBQP��ABPMFQB�I>@HFKD�PRMMLOQ�FK�&FOBCLU��

4EFP�MOLMBOQV�ABdKBP�QEB�KRJ?BO�LC�IFKBP�QE>Q�PELRIA�?B�IBCQ�>Q�QEB�?LQQLJ�LC�>�M>DB�?BCLOB�>�

CO>DJBKQ>QFLK�?OB>H��4EB�widows �MOLMBOQV��TEF@E�PBQP�QEB�KRJ?BO�LC�IFKBP�LK�QEBFO�LTK�>CQBO�

>�CO>DJBKQ>QFLK�?OB>H	�FP�PBBK�TFQE�>OLRKA�QEB�P>JB�COBNRBK@V��)Q�FP�IFHBIV�QE>Q�MBLMIB�>OB�

PBQQFKD�QEB�P>JB�S>IRB�CLO�?LQE��

Paged media 

4EBOB�FP�>K�BKQFOB�PMB@Fd@>QFLK�CLO�AB>IFKD�TFQE�0>DBA�-BAF>��>KA�#33�CLO�MOFKQ��(LTBSBO��QEFP�

E>P�?BBK�MLLOIV�FJMIBJBKQBA�FK�?OLTPBOP��4L�dKA�>�DLLA�FJMIBJBKQ>QFLK�LC�QEBPB�CB>QROBP�VLR�

KBBA�QL�RPB�>�MOFKQ
PMB@Fd@�RPBO�>DBKQ��

4EBOB�FP�PLJB�?OLTPBO�PRMMLOQ�CLO�QEB�@page�ORIB�>KA�FQP�MPBRAL
@I>PPBP��>KA�TB�AFA�dKA�

ABSBILMBOP�RPFKD�QEBPB�QL�PBQ�AFCCBOBKQ�M>DB�MOLMBOQFBP�CLO�QEB�dOPQ�M>DB��>KA�QEB�IBCQ�>KA�OFDEQ�

M>DBP�LC�>�PMOB>A��

"B@NK>������ �"K:@F>GM:MBHG�IKHI>KMB>L�NL>=�BG�IKBGM�LMRE>LA>>ML��
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Pseudo-class Desktop Mobile 

:first ������ ������

:right ������ ������

:left ������ ������

&FDROB�������.RJ?BO�LC�M>DBP�CLRKA�RPFKD�@page�PMOB>A�MPBRAL
@I>PPBP��

/C�MBLMIB�RPFKD�QEBPB�MPBRAL
@I>PPBP��RP>DB�T>P�JLPQIV�QL�PBQ�QEB�M>DB�J>ODFKP��>KA�>IPL�QEB�

PFWB�LC�QEB�M>DB��

Meta 

4EFP�PB@QFLK�OLRKAP�RM�PLJB�DBKBO>I�FKCLOJ>QFLK�>?LRQ�#33�RP>DB��CLO�BU>JMIB�ELT�LCQBK�

AB@I>O>QFLKP�>OB�OBMB>QBA��>KA�@LJJLK�JFPQ>HBP�FK�#33��

Declaration repetition 

)K������>KA�������>K>IVPFP�T>P�ALKB�QL�ABQBOJFKB�QEB�>JLRKQ�LC�`AB@I>O>QFLK�OBMBQFQFLKa��4EFP�

>FJP�QL�FABKQFCV�ELT�BCd@FBKQ�>�PQVIBPEBBQ�FP�?V�ILLHFKD�CLO�QEB�KRJ?BO�LC�AB@I>O>QFLKP�RPFKD�QEB�

P>JB�MOLMBOQV�>KA�S>IRB��
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)K������FQ�T>P�OBMLOQBA�QEBOB�T>P�>�PIFDEQ�AOLM�FK�OBMBQFQFLK��QEFP�VB>O�QEBOB�FP�>�PIFDEQ�OFPB��4EFP�

JBQOF@�ALBP�QEBOBCLOB�PBBJ�C>FOIV�PQ>?IB�VB>O
LK
VB>O��

Shorthands and longhands 

)K�#33��>�PELOQE>KA�MOLMBOQV�FP�LKB�QE>Q�@>K�PBQ�>�KRJ?BO�LC�ILKDE>KA�MOLMBOQFBP�FK�LKB�

AB@I>O>QFLK��&LO�BU>JMIB��QEB�PELOQE>KA�MOLMBOQV�background �@>K�?B�RPBA�QL�PBQ�>II�LC�QEB�

CLIILTFKD�ILKDE>KA�MOLMBOQFBP��

b� background-attachment 

b� background-clip 

b� background-color 

b� background-image 

b� background-origin 

b� background-position 

b� background-repeat 

b� background-size 

"B@NK>������ � BLMKB;NMBHG�H?�K>I>MBMBHG��
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7EBK�ABSBILMBOP�JFU�PELOQE>KA�MOLMBOQFBP�IFHB�background �>KA�ILKDE>KA�MOLMBOQFBP�IFHB�

background-size �FK�>�PQVIBPEBBQ��FQ�FP�>IT>VP�?BPQ�QL�E>SB�QEB�ILKDE>KAP�@LJB�>CQBO�QEB�

PELOQE>KAP��7B�ILLHBA�>Q�FKPQ>K@BP�LC�QEFP�QL�PBB�TEF@E�ILKDE>KAP�TBOB�JLPQ�@LJJLK��

!P�FK������>KA������� background-size �@>JB�LRQ�QLM�LC�QEB�@E>OQ��>KA�QEBOB�T>P�IFQQIB�

AFCCBOBK@B�QL�?B�PBBK�COLJ�������

Unrecoverable syntax errors 

!P�FK�MOBSFLRP�VB>OP��TB�RPB�QEB�2BTLOH�� �BKDFKB�CLO�#33�M>OPFKD��!K�RKOB@LSBO>?IB�BOOLO�FP�LKB�

TEBOB�QEB�BOOLO�FP�PL�?>A��QEB�CRII�PQVIBPEBBQ�FP�RK>?IB�QL�?B�M>OPBA�?V�2BTLOH��,>PQ�VB>O��������

LC�ABPHQLM�M>DBP��>KA�������LC�JL?FIB�M>DBP�@LKQ>FKBA�>K�RKOB@LSBO>?IB�BOOLO��4EFP�VB>O������

LC�ABPHQLM�>KA�����LC�JL?FIB�M>DBP�E>A�PR@E�>K�BOOLO��4EFP�PBBJP�IFHB�>�I>ODB�GRJM��ELTBSBO�

ARB�QL�PLJB�@E>KDBP�FK�JBQELALILDV��>AAFKD�PFWB�QEOBPELIAP	�FQ�FP�IFHBIV�QE>Q�KLQ�>II�LC�QEB�

FKPQ>K@BP�>OB�RKOB@LSBO>?IB�BOOLOP��

"B@NK>������ �0A>�FHLM�IHINE:K�EHG@A:G=�IKHI>KMB>L�MA:M�<HF>�:?M>K�LAHKMA:G=L��
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Nonexistent properties 

!P�FK�MOBSFLRP�VB>OP�TB�@EB@HBA�CLO�AB@I>O>QFLKP�QE>Q�E>A�S>IFA�PVKQ>U��?RQ�OBCBOOBA�QL�

MOLMBOQFBP�QE>Q�ALK_Q�>@QR>IIV�BUFPQ��4EFP�FK@IRABP�PMBIIFKD�BOOLOP��J>ICLOJBA�SBKALO�MOBdUBP��

>KA�QEFKDP�ABSBILMBOP�E>SB�GRPQ�J>AB�RM��

4EB�QLM�JVPQBOV�MOLMBOQV�FP�-archetype ��TEF@E�FP�KLT�>MMB>OFKD�FK�����LC�@>PBP�LC�

PQVIBPEBBQP�TFQE�KLKBUFPQBKQ�MOLMBOQFBP��4EFP�MOLMBOQV�E>P�GRJMBA�COLJ����I>PQ�VB>O�QL�����QL�

Q>HB�QEB�QLM�PMLQ��4EB�PB@LKA�MOLMBOQV�FP�font-smoothing �TFQE�>�AOLM�LC����MLFKQP�COLJ�I>PQ�

VB>O��4EFP�>MMB>OP�QL�?B�>K�RKMOBdUBA�SBOPFLK�LC�-webkit-font-smoothing �QE>Q�ALBP�KLQ�

>@QR>IIV�BUFPQ��4EB�RPB�LC�QEB�J>ICLOJBA�webkit-transition ��TEF@E�PELRIA�?B�-webkit-

transition 	�E>P�AOLMMBA�COLJ�����QL�����4EFP�J>HBP�RP�QEFKH�FQ�T>P�MBOE>MP�DBQQFKD�FKQL�>�

I>ODB�KRJ?BO�LC�PQVIBPEBBQP�SF>�>�CO>JBTLOH�LO�LQEBO�QEFOA�M>OQV�QE>Q�E>P�PFK@B�?BBK�RMA>QBA�QL�

dU�QEB�MOL?IBJ��

"B@NK>������ �0A>�FHLM�?K>JN>GMER�L>>G�NGDGHPG�IKHI>KMB>L��
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Conclusion 

#33�@LKQFKRBP�QL�BSLISB�>Q�>�O>MFA�M>@B��ELTBSBO�TB�@>K�PBB�COLJ�QEB�A>Q>�QE>Q�KBT�CB>QROBP�

>OB�>ALMQBA�NRFQB�PILTIV��BSBK�TEBK�QEBV�E>SB�?BBK�FK�>II�J>GLO�BKDFKBP�CLO�PBSBO>I�VB>OP��

4EBOB�>OB�>�CBT�EFDEIV�OBNRBPQBA�CB>QROBP��PR@E�>P�@LKQ>FKBO�NRBOFBP��I>KAFKD�FK�?OLTPBOP�>P�LC�

QEFP�TOFQFKD��)Q�TFII�?B�FKQBOBPQFKD�QL�PBB�TEBQEBO�QEB�RMQ>HB�CLO�QEBPB�CB>QROBP�TFII�J>Q@E�QEB�

ABJ>KA�CLO�QEBJ��

3LJBQEFKD�QE>Q�E>P�?BBK�>MM>OBKQ�FK�QEFP�A>Q>�FP�ELT�JR@E�MLMRI>O�MI>QCLOJP��FK�M>OQF@RI>O�

7 LOA0OBPP��@>K�FJM>@Q�RP>DB�PQ>QFPQF@P��7B�@>K�PBB�7LOA0OBPP�@I>PP�>KA�@RPQLJ�MOLMBOQV�

K>JBP�@IB>OIV�FK�QEB�A>Q>��?RQ�TE>Q�FP�E>OABO�QL�PBB�>OB�QEB�MOLMBOQFBP�>KA�S>IRBP�RPBA�?V�

@I>PPBP�>AABA�QL�QEB�J>GLOFQV�LC�7LOA0OBPP�PFQBP��)C�7LOA0OBPP�>ALMQP�>�KBT�CB>QROB��>P�M>OQ�LC�

LKB�LC�QEBPB�PQ>KA>OA�@I>PPBP��TB�PELRIA�BUMB@Q�QL�PBB�>�PRAABK�RMQF@H�FK�RP>DB��

!P�KLQBA�FK�I>PQ�VB>O_P�@LK@IRPFLK��QEB�A>Q>�QBIIP�>�PQLOV�LC�DO>AR>I��PQB>AV�>ALMQFLK�LC�KBT�

CB>QROBP��PR@E�>P�DOFA�I>VLRQ	�LO�?BPQ�MO>@QF@BP��PR@E�>P�RPFKD�ILDF@>I�O>QEBO�QE>K�MEVPF@>I�
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Author 
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>RQELO�LC����?LLHP�FK@IRAFKD�4EB�.BT�#33�,> VLRQ�� �>KA�
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Part I Chapter 2 

JavaScript 

Written by Jeremy Wagner 
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Introduction 
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How much JavaScript do we load? 
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JavaScript requests per page 
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)K�������QEB�JBAF>K�JL?FIB�M>DB�OBPMLKABA�QL����*>S>3@OFMQ�OBNRBPQP��TEBOB>P�>Q�QEB���QE�

MBO@BKQFIB��QEBOB�TBOB�����#LJM>OBA�QL�I>PQ�VB>O��QEFP�FP�>K�FK@OB>PB�LC���OBNRBPQ�>Q�QEB�JBAF>K�
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How is JavaScript processed? 
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Bundlers 
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function  sum (a, b) { 

  return  a + b; 

} 
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function  n(n,r){ return  n+r} 
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Transpilers 
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How is JavaScript requested? 
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JBQELAP��(BOB��TB_II�PBB�ELT�QEB�TB?�FP�PEFMMFKD�*>S>3@OFMQ�LSBO>II��>KA�ELT�QE>Q�>IFDKP�TFQE�

MBOCLOJ>K@B�BUMB@Q>QFLKP��

async , defer , module , and nomodule 

4EB�async �>KA�defer �>QQOF?RQBP�LK�QEB�(4-,�<script> �BIBJBKQ�@LKQOLI�QEB�?BE>SFLO�LC�

ELT�P@OFMQP�IL>A��4EB�async �>QQOF?RQB�TFII�MOBSBKQ�P@OFMQP�COLJ�?IL@HFKD�M>OPFKD��?RQ�TFII�

BUB@RQB�>P�PLLK�>P�QEBV�>OB�ALTKIL>ABA��PL�J>V�PQFII�?IL@H�OBKABOFKD��4EB�defer �>QQOF?RQB�TFII�

ABI>V�BUB@RQFLK�LC�P@OFMQP�RKQFI�QEB�$/-�FP�OB>AV�PL�PELRIA�MOBSBKQ�QELPB�P@OFMQP�COLJ�?IL@HFKD�

?LQE�M>OPFKD�>KA�OBKABOFKD��

4EB�type="module" �>KA�nomodule �>QQOF?RQBP�>OB�PMB@Fd@�QL�QEB�MOBPBK@B��LO�>?PBK@B	�LC�

%3��JLARIBP�?BFKD�PEFMMBA�QL�QEB�?OLTPBO��7EBK� type="module" �FP�RPBA��QEB�?OLTPBO�

BUMB@QP�QE>Q�QEB�@LKQBKQ�LC�QELPB�P@OFMQP�TFII�@LKQ>FK�%3��JLARIBP��>KA�TFII�ABCBO�QEB�BUB@RQFLK�

LC�QELPB�P@OFMQP�RKQFI�QEB�$/-�FP�@LKPQOR@QBA�?V�ABC>RIQ��4EB�LMMLPFQB�nomodule �>QQOF?RQB�

FKAF@>QBP�QL�QEB�?OLTPBO�QE>Q�QEB�@ROOBKQ�P@OFMQ�ALBP�KLQ�RPB�%3��JLARIBP��

Feature Desktop Mobile 

async ���� ����

defer ���� ����

async �>KA�defer ���� ����

module ��� ���

nomodule ��� ���

&FDROB������0BO@BKQ>DB�LC�M>DBP�RPFKD�async �� defer �� async �>KA�defer �� type="module" ��

>KA�nomodule �>QQOF?RQBP�LK�<script> �BIBJBKQP��

)Q_P�BK@LRO>DFKD�QE>Q�����LC�JL?FIB�M>DBP�IL>A�P@OFMQP�TFQE�async ��>P�QE>Q�PRDDBPQP�ABSBILMBOP�

>OB�@LDKFW>KQ�LC�QEB�BCCB@QP�LC�OBKABO�?IL@HFKD��(LTBSBO��PR@E�>�ILT�RP>DB�LC�defer �PRDDBPQP�

QE>Q�QEBOB�>OB�LMMLOQRKFQFBP�?BFKD�IBCQ�LK�QEB�Q>?IB�QL�FJMOLSB�OBKABOFKD�MBOCLOJ>K@B��

!P�KLQBA�I>PQ�VB>O�� ��RPFKD�?LQE�async �>KA�defer �FP�>K�>KQFM>QQBOK�QE>Q�PELRIA�?B�>SLFABA�>P�

QEB�defer �M>OQ�FP�FDKLOBA�>KA�async �Q>HBP�MOB@BABK@B��

4EB�DBKBO>I�>?PBK@B�LC�type="module" �>KA�nomodule �FP�KLQ�PROMOFPFKD��>P�CBT�M>DBP�PBBJ�
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https://almanac.httparchive.org/en/2021/javascript#async-and-defer


QL�?B�PEFMMFKD�*>S>3@OFMQ�JLARIBP��!P�QFJB�DLBP�LK��QEB�RP>DB�LC�type="module" �FK�M>OQF@RI>O�

J> V�FK@OB>PB��>P�ABSBILMBOP�PEFM�RKQO>KPCLOJBA�*>S>3@OFMQ�JLARIBP�QL�QEB�?OLTPBO��

, LLHFKD�>Q�QEB�MBO@BKQ>DB�LC�LSBO>II�P@OFMQP�>@OLPP�>II�QEB�PFQBP��MOBPBKQP�>�PIFDEQIV�AFCCBOBKQ�

SFBT��

Feature Desktop Mobile 

async ������ ������

defer ����� �����

async �>KA�defer ����� �����

module ����� �����

nomodule ��� ���

&FDROB������0BO@BKQ>DB�LC�P@OFMQP�RPFKD�async �� defer �� async �>KA�defer ��

type="module" ��>KA�nomodule �>QQOF?RQBP�LK�<script> �BIBJBKQP��

(BOB�TB�PBB�>�JR@E�PJ>IIBO�RPB�LC�?LQE�async �>KA�defer ��3LJB�LC�QEBPB�P@OFMQP�J>V�?B�

?BFKD�FKPBOQBA�AVK>JF@>IIV�>CQBO�QEB�FKFQF>I�OBKABOFKD��?RQ�FQ_P�>IPL�IFHBIV�>�DLLA�MOLMLOQFLK�LC�

M>DBP�>OB�KLQ�PBQQFKD�QEBPB�>QQOF?RQBP�LK�>�ILQ�LC�QEBFO�P@OFMQP�QE>Q�>OB�FK@IRABA�FK�QEB�FKFQF>I�

(4-,�>KA�PL�>OB�ABI>VFKD�OBKABOFKD��

preload , prefetch , and modulepreload 

2BPLRO@B�EFKQP�PR@E�>P�preload �� prefetch ��>KA�modulepreload �>OB�RPBCRI�FK�EFKQFKD�QL�

QEB�?OLTPBO�TEF@E�OBPLRO@BP�PELRIA�?B�CBQ@EBA�B>OIV��%>@E�EFKQ�E>P�>�AFCCBOBKQ�MROMLPB��TFQE�

preload �RPBA�QL�CBQ@E�OBPLRO@BP�KBBABA�CLO�QEB�@ROOBKQ�K>SFD>QFLK��modulepreload �QEB�

BNRFS>IBKQ�CLO�MOBIL>AFKD�P@OFMQP�QE>Q�@LKQ>FK�*>S>3@OFMQ�JLARIBP�� ��>KA�prefetch �RPBA�CLO�

OBPLRO@BP�KBBABA�FK�QEB�KBUQ�K>SFD>QFLK��

Resource hint Desktop Mobile 

preload ������ ������

prefetch ����� �����

modulepreload ����� �����
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https://developer.mozilla.org/docs/Web/JavaScript/Guide/Modules


&FDROB������0BO@BKQ>DB�LC�M>DBP�RPFKD�S>OFLRP�OBPLRO@B�EFKQP��

!K>IVWFKD�QEB�QOBKA�LC�OBPLRO@B�EFKQ�>ALMQFLK�FP�QOF@HV��.LQ�>II�M>DBP�?BKBdQ�COLJ�QEBJ��>KA�FQ_P�

RKTFPB�QL�J>HB�>�?I>KHBQ�OB@LJJBKA>QFLK�QL�RPB�OBPLRO@B�EFKQP�?OL>AIV��>P�QEBFO�LSBORPB�E>P�

QEBFO�LTK�@LKPBNRBK@BP]BPMB@F>IIV�TEBOB�preload �FP�@LK@BOKBA��(LTB SBO��QEB�OBI>QFSB�

>?RKA>K@B�LC�preload �EFKQP�LK�����LC�JL?FIB�M>DBP�PRDDBPQP�QE>Q�J>KV�ABSBILMBOP�>OB�

>T>OB�LC�QEFP�MBOCLOJ>K@B�LMQFJFW>QFLK��>KA�>OB�QOVFKD�QL�RPB�FQ�QL�QEBFO�>AS>KQ>DB��

prefetch �FP�QOF@HV�QL�RPB��QELRDE�FQ�@>K�?B�?BKBd@F>I�CLO�ILKD��JRIQF
M>DB�PBPPFLKP��%SBK�PL��

prefetch �FP�BKQFOBIV�PMB@RI>QFSB��PL�JR@E�PL�QE>Q�?OLTPBOP�J>V�FDKLOB�FQ�FK�@BOQ>FK�@LKAFQFLKP��

4EFP�JB>KP�PLJB�M>DBP�J>V�T>PQB�A>Q>�?V�OBNRBPQFKD�OBPLRO@BP�TEF@E�DL�RKRPBA��)Q�OB>IIV�`GRPQ�

ABMBKAPa��

4EB�I>@H�LC�RPB�LC�modulepreload �J>HBP�PBKPB��PFK@B�>ALMQFLK�LC�QEB�type="module" 

>QQOF?RQB�LK�<script> �BIBJBKQP�FP�PFJFI>OIV�ILT��%SBK�PL��>MMP�QE>Q�PEFM�*>S>3@OFMQ�JLARIBP�

TFQELRQ�QO>KPCLOJ>QFLKP�@LRIA�?BKBdQ�COLJ�QEFP�OBPLRO@B�EFKQ��>P�FQ�TFII�KLQ�CBQ@E�GRPQ�QEB�

K>JBA�OBPLRO@B��?RQ�QEB�BKQFOB�JLARIB�QOBB��4EFP�@LRIA�EBIM�FK�@BOQ>FK�PFQR>QFLKP��

, BQ_P�AFD�FKQL�>K�>K>IVPFP�LC�ELT�J>KV�LC�B>@E�OBPLRO@B�EFKQ�QVMB�FP�RPBA��

!ALMQFLK�LC�prefetch �EBOB�FP�PLJBTE>Q�PROMOFPFKD��TFQE�QEOBB�prefetch �EFKQP�CLO�

*>S>3@OFMQ�OBPLRO@BP�MBO�M>DB��(LTBSBO��QEB�KRJ?BO�LC�QEBPB�EFKQP�>Q�QEB���QE�>KA���QE�

MBO@BKQFIBP�PRDDBPQP�QE>Q�QEBOB�J>V�?B�>�C>FO�>JLRKQ�LC�T>PQB�FK�QEB�CLOJ�LC�RKRPBA�OBPLRO@BP�

CLO�M>DB�K>SFD>QFLKP�QE>Q�KBSBO�L@@RO��

"B@NK>������ � BLMKB;NMBHG�H?�prefetch �:=HIMBHG�?HK�&:O:/<KBIM�K>LHNK<>L�I>K�I:@>��

Part I Chapter 2 : JavaScript

2022 Web Almanac by HTTP Archive 81

https://blog.webpagetest.org/posts/removing-unused-preloads-on-festival-foods/
https://blog.webpagetest.org/posts/removing-unused-preloads-on-festival-foods/
https://almanac.httparchive.org/static/images/2022/javascript/prefetch.png
https://almanac.httparchive.org/static/images/2022/javascript/prefetch.png


2BJBJ?BO]QEFP�>K>IVPFP�QO>@HP�ELT�J>KV�OBPLRO@B�EFKQP�>OB�RPBA�CLO�*>S>3@OFMQ�OBPLRO@BP�LK�

M>DBP�QE>Q�RPB�LKB�LO�JLOB�preload �EFKQP��4EB�JBAF>K�M>DB�FP�ABIFSBOFKD�QTL�preload �EFKQP�

CLO�*>S>3@OFMQ��TEF@E�FPK_Q�?>A�LK�FQP�C>@B��?RQ�FQ�LCQBK�ABMBKAP�LK�QEB�PFWB�LC�QEB�P@OFMQ��ELT�

JR@E�MOL@BPPFKD�P@OFMQP�@>K�HF@H�LCC��LO�TEBQEBO�QEB�P@OFMQ�CBQ@EBA�SF>�preload �FP�BSBK�

KBBABA�CLO�QEB�FKFQF>I�M>DB�IL>A��

5KCLOQRK>QBIV��TB�PBB�dSB�preload �EFKQP�CLO�*>S>3@OFMQ�OBPLRO@BP�>Q�QEB���QE�MBO@BKQFIB��

TEF@E�J>V�?B�QLL�JR@E��4EFP�PRDDBPQP�QE>Q�M>DBP�>Q�QEB���QE�MBO@BKQFIB�>OB�BPMB@F>IIV�OBIF>KQ�LK�

*>S>3@OFMQ��>KA�>OB�RPFKD�preload �QL�QOV�>KA�LSBO@LJB�QEB�MBOCLOJ>K@B�FPPRBP�QE>Q�OBPRIQ��

"B@NK>������ � BLMKB;NMBHG�H?�preload �:=HIMBHG�?HK�&:O:/<KBIM�K>LHNK<>L�I>K�I:@>��
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https://almanac.httparchive.org/static/images/2022/javascript/preload.png
https://almanac.httparchive.org/static/images/2022/javascript/preload.png


7FQE�modulepreload ��TB�PBB�>�PQ>DDBOFKD���EFKQP�>Q�QEB���QE�MBO@BKQFIB��>KA����>Q�QEB���QE�

MBO@BKQFIB��4EFP�PRDDBPQP�QE>Q��TEFIB�M>DBP�RPFKD�LKB�LO�JLOB�modulepreload �EFKQP�>Q�RMMBO�

MBO@BKQFIBP�>OB�PEFMMFKD�RKQO>KPCLOJBA�%3��JLARIBP�AFOB@QIV�QL�QEB�?OLTPBO��QEB�KBBA�CLO�PL�

J>KV�OBPLRO@B�EFKQP�PRDDBPQP�>K�LSBOOBIF>K@B�LK�*>S>3@OFMQ�>Q�QEB�RMMBO�O>KDB��

2BPLRO@B�EFKQP�>OB�DOB>Q�QLLIP�CLO�LMQFJFWFKD�ELT�TB�IL>A�OBPLRO@BP�FK�QEB�?OLTPBO��?RQ�FC�

QEBOB_P�LKB�MFB@B�LC�>ASF@B�VLR�@>K�EBBA�TEBK�RPFKD�QEBJ��FQ_P�QL�RPB�QEBJ�PM>OFKDIV��>KA�CLO�

OBPLRO@BP�QE>Q�J>V�KLQ�?B�FKFQF>IIV�AFP@LSBO>?IB��CLO�BU>JMIB��>�*>S>3@OFMQ�dIB�FKFQF>IIV�IL>ABA�FK�

QEB�$/-�QE>Q�OBNRBPQP�>KLQEBO�LKB��2>QEBO�QE>K�MOBIL>AFKD�IL>AP�LC�P@OFMQP��QOV�QL�TEFQQIB�

ALTK�QEB�>JLRKQ�LC�*>S>3@OFMQ�VLR_OB�PEFMMFKD��>P�QE>Q�TFII�IB>A�QL�>�?BQQBO�RPBO�BUMBOFBK@B�

O>QEBO�QE>K�MOBIL>AFKD�DL?P�LC�FQ��

JavaScript in the <head> 

!K�LIA�>KA�LCQBK
QLRQBA�?BPQ�MO>@QF@B�CLO�MBOCLOJ>K@B�E>P�?BBK�QL�IL>A�VLRO�*>S>3@OFMQ�FK�QEB�

CLLQBO�LC�QEB�AL@RJBKQ�QL�>SLFA�OBKABO�?IL@HFKD�LC�P@OFMQP�>KA�QL�BKPROB�QEB�$/-�FP�

@LKPQOR@QBA�?BCLOB�VLRO�P@OFMQP�E>SB�>�@E>K@B�QL�ORK��)K�OB@BKQ�QFJBP��ELTBSBO��FQ�E>P�?BBK�

JLOB�@LJJLKMI>@B�FK�@BOQ>FK�>O@EFQB@QROBP�QL�MI>@B�<script> �BIBJBKQP�FK�QEB�AL@RJBKQ�

<head> ��

4EFP�@>K�?B�>�DLLA�T>V�QL�MOFLOFQFWB�QEB�IL>AFKD�LC�*>S>3@OFMQ�FK�TB?�>MMIF@>QFLKP��?RQ�async 

>KA�defer �>QQOF?RQBP�PELRIA�?B�RPBA�TEBOB�MLPPF?IB�QL�>SLFA�OBKABO�?IL@HFKD�LC�QEB�$/-��

"B@NK>������ � BLMKB;NMBHG�H?�modulepreload �:=HIMBHG�?HK�&:O:/<KBIM�K>LHNK<>L�I>K�I:@>��
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https://almanac.httparchive.org/static/images/2022/javascript/modulepreload.png
https://almanac.httparchive.org/static/images/2022/javascript/modulepreload.png


2BKABO�?IL@HFKD�FP�TEBK�QEB�?OLTPBO�JRPQ�E>IQ�>II�OBKABOFKD�LC�QEB�M>DB�FK�LOABO�QL�MOL@BPP�>�

OBPLRO@B�QE>Q�QEB�M>DB�ABMBKAP�LK��4EFP�FP�ALKB�QL�>SLFA�RKMIB>P>KQ�BCCB@QP�PR@E�>P�QEB�e>PE�LC�

RKPQVIBA�@LKQBKQ�� ��LO�*>S>3@OFMQ�ORKQFJB�BOOLOP�QE>Q�@>K�L@@RO�TEBK�QEB�$/-�FPK_Q�OB>AV�CLO�>�

P@OFMQ�QE>Q�ABMBKAP�LK�$/-�OB>AFKBPP��

7 B�CLRKA�QE>Q�����LC�JL?FIB�M>DBP�E>SB�>Q�IB>PQ�LKB�OBKABO
?IL@HFKD�P@OFMQ�FK�QEB�AL@RJBKQ�

<head> ��TEBOB>P�����LC�ABPHQLM�M>DBP�AL�QEFP��4EFP�FP�>�@LK@BOKFKD�QOBKA��?B@>RPB�TEBK�

P@OFMQP�?IL@H�OBKABOFKD��M>DB�@LKQBKQ�FP�KLQ�M>FKQBA�>P�NRF@HIV�>P�FQ�@LRIA�?B��

7EBK�ILLHFKD�>Q�QEB�MOL?IBJ�?V�O>KHBA�M>DBP��TB�PBB�>�PFJFI>OIV�QOLR?IFKD�M>QQBOK��)K�

M>OQF@RI>O������LC�QEB�QLM�������TB?PFQBP�>@@BPPBA�LK�JL?FIB�ABSF@BP�PEFM�>Q�IB>PQ�LKB�OBKABO�

?IL@HFKD�P@OFMQ�FK�QEB�<head> ��>KA�QEB�MOLMLOQFLK�LC�M>DBP�FK@OB>PBP�>P�TB�MOL@BBA�QEOLRDE�

QEB�O>KHP��

4EBOB�>OB�PLIRQFLKP�QL�QEFP��RPFKD�defer �FP�>�OBI>QFSBIV�P>CB�?BQ�QE>Q�TFII�RK?IL@H�QEB�$/-�COLJ�

"B@NK>������ �0A>�I>K<>GM:@>�H?�FH;BE>�I:@>L�MA:M�A:O>�K>G=>K�;EH<DBG@�L<KBIML�BG�MA>�=H<NF>GM�
<head> ��

77% 

"B@NK>������ �, :@>L�;R�K:GD�MA:M�A:O>�K>G=>K�;EH<DBG@�L<KBIML�BG�MA>�=H<NF>GM�<head> ��
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https://en.wikipedia.org/wiki/Flash_of_unstyled_content
https://en.wikipedia.org/wiki/Flash_of_unstyled_content
https://almanac.httparchive.org/static/images/2022/javascript/render-blocking-scripts-rank.png
https://almanac.httparchive.org/static/images/2022/javascript/render-blocking-scripts-rank.png


OBKABOFKD��5PFKD�async ��TEBK�MLPPF?IB	�FP�>�DLLA�LMQFLK��>KA�TFII�>IILT�P@OFMQP�QL�ORK�

FJJBAF>QBIV��?RQ�QELPB�P@OFMQP�JRPQ�KLQ�E>SB�>KV�ABMBKABK@FBP�LK�LQEBO�<script> �BIBJBKQP��

LQEBOTFPB�BOOLOP�@LRIA�L@@RO��

7EBOB�MLPPF?IB��OBKABO
@OFQF@>I�*>S>3@OFMQ�@>K�?B�MI>@BA�FK�QEB�CLLQBO�>KA�MOBIL>ABA�PL�QEB�

?OLTPBO�@>K�DBQ�>�EB>A�PQ>OQ�LK�OBNRBPQFKD�QELPB�OBPLRO@BP��%FQEBO�T>V��QEB�PQ>QB�LC�OBKABO


?IL@HFKD�*>S>3@OFMQ�FK�Q>KABJ�TFQE�ELT�JR@E�*>S>3@OFMQ�TB�PEFM�FP�KLQ�DLLA��>KA�TB?�

ABSBILMBOP�PELRIA�J>HB�JLOB�LC�>K�BCCLOQ�QL�@RO?�QEBPB�FPPRBP��

Injected scripts 

3@OFMQ�FKGB@QFLK�FP�>�M>QQBOK�TEBOB�>K�HTMLScriptElement �FP�@OB>QBA�FK�*>S>3@OFMQ�RPFKD�

document.createElement �>KA�FKGB@QBA�FKQL�QEB�$/-�TFQE�>�$/-�FKPBOQFLK�JBQELA��

!IQBOK>QFSBIV�� <script> �BIBJBKQ�J>OHRM�FK�>�PQOFKD�@>K�?B�FKGB@QBA�FKQL�QEB�$/-�SF>�QEB�

innerHTML �JBQELA��

3@OFMQ�FKGB@QFLK�FP�>�C>FOIV�@LJJLK�MO>@QF@B�RPBA�FK�>�KRJ?BO�LC�P@BK>OFLP��?RQ�QEB�MOL?IBJ�TFQE�

FQ�FP�QE>Q�FQ�ABCB>QP�QEB�?OLTPBO_P�MOBIL>A�P@>KKBO�� �?V�J>HFKD�QEB�P@OFMQ�RKAFP@LSBO>?IB�>P�QEB�

FKFQF>I�(4-,�M>VIL>A�FP�M>OPBA��4EFP�@>K�>CCB@Q�JBQOF@P�PR@E�>P�,>ODBPQ�#LKQBKQCRI�0>FKQ��,#0	 �� �FC�

QEB�FKGB@QBA�P@OFMQ�OBPLRO@B�FP�RIQFJ>QBIV�OBPMLKPF?IB�CLO�OBKABOFKD�J>OHRM��TEF@E�FQPBIC�@>K�HF@H�

LCC�ILKD�Q>PHP�QL�M>OPB�I>ODB�@ERKHP�LC�J>OHRM�LK�QEB�eV��

���   AMMIL�

P>;�=>O
IK>EH:=�L<:GG>K
�BGC><M>=�:LRG<�L<KBIML�
���   AMMIL�

P>;�=>O
:KMB<E>L
E<I�

Part I Chapter 2 : JavaScript

2022 Web Almanac by HTTP Archive 85

https://developer.mozilla.org/docs/Web/API/HTMLScriptElement
https://developer.mozilla.org/docs/Web/API/HTMLScriptElement
https://developer.mozilla.org/docs/Web/API/Document/createElement
https://developer.mozilla.org/docs/Web/API/Document/createElement
https://developer.mozilla.org/docs/Web/API/Element/innerHTML
https://developer.mozilla.org/docs/Web/API/Element/innerHTML
https://web.dev/preload-scanner/#injected-async-scripts
https://web.dev/articles/lcp


!Q�QEB�JBAF>K��TB�PBB�QE>Q�����LC�>�M>DB_P�P@OFMQP�>OB�FKGB@QBA��>P�LMMLPBA�QL�IB>SFKD�QEBJ�

AFP@LSBO>?IB�FK�QEB�FKFQF>I�(4-,�OBPMLKPB��-LOB�@LK@BOKFKD�FP�QE>Q�QEB���QE�>KA���QE�

MBO@BKQFIBP�LC�M>DBP�FKGB@Q�����>KA�����LC�P@OFMQP�OBPMB@QFSBIV��

3@OFMQ�FKGB@QFLK�E>P�QEB�MLQBKQF>I�QL�E>OJ�MBOCLOJ>K@B�� �TEBK�RPBA�QL�OBKABO�M>DB�@LKQBKQ�QEB�

RPBO�@LKPRJBP��>KA�PELRIA�?B�>SLFABA�FK�QEBPB�@>PBP�TEBKBSBO�KB@BPP>OV��4E>Q�P@OFMQ�FKGB@QFLK�

FP�PL�MOBS>IBKQ�FK�QLA>V_P�TB?�FP�>�@LK@BOKFKD�QOBKA��-LABOK�CO>JBTLOHP�>KA�QLLIFKD�J>V�OBIV�

LK�QEFP�M>QQBOK��TEF@E�JB>KP�QE>Q�PLJB�LRQ
LC
QEB
?LU�BUMBOFBK@BP�J>V�OBIV�LK�QEFP�MLQBKQF>I�

>KQF
M>QQBOK�QL�MOLSFAB�CRK@QFLK>IFQV�CLO�TB?PFQBP��

First-party versus third-party JavaScript 

4EBOB�>OB�QTL�@>QBDLOFBP�LC�*>S>3@OFMQ�QE>Q�TB?PFQBP�LCQBK�PEFM��

b� &FOPQ
M>OQV�P@OFMQP�QE>Q�MLTBO�QEB�BPPBKQF>I�CRK@QFLKP�LC�VLRO�TB?PFQB�>KA�MOLSFAB�

FKQBO>@QFSFQV��

b� 4EFOA
M>OQV�P@OFMQP�MOLSFABA�?V�BUQBOK>I�SBKALOP�QE>Q�P>QFPCV�>�S>OFBQV�LC�

OBNRFOBJBKQP��PR@E�>P�58�OBPB>O@E��>K>IVQF@P��MOLSFAFKD�>ASBOQFPFKD�OBSBKRB��>KA�

BJ?BAP�CLO�QEFKDP�PR@E�>P�SFABLP�>KA�PL@F>I�JBAF>�CRK@QFLKP��
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M>OQV�*>S>3@OFMQ�J>V�?B�B>PFBO�QL�LMQFJFWB��QEFOA
M>OQV�*>S>3@OFMQ�@>K�FQPBIC�?B�>�

PFDKFd@>KQ�PLRO@B�LC�MBOCLOJ>K@B�MOL?IBJP��>P�QEFOA
M>OQV�SBKALOP�J>V�KLQ�MOFLOFQFWB�QEB�

LMQFJFW>QFLK�LC�QEBFO�*>S>3@OFMQ�OBPLRO@BP�LSBO�>AAFKD�KBT�CB>QROBP�QL�PBOSB�>AAFQFLK>I�

?RPFKBPP�CRK@QFLKP�CLO�QEBFO�@IFBKQP��!AAFQFLK>IIV��58�OBPB>O@EBOP��J>OHBQBOP��>KA�LQEBO�KLK


QB@EKF@>I�MBOPLKKBI�J>V�?B�EBPFQ>KQ�QL�DFSB�RM�CRK@QFLK>IFQV�LO�PLRO@BP�LC�OBSBKRB�QE>Q�QEBPB�

P@OFMQP�MOLSFAB��

)K�QEFP�PB@QFLK��TB_II�>K>IVWB�QEB�?OB>HALTK�LC�dOPQ
M>OQV�>KA�QEFOA
M>OQV�@LAB��>KA�@LJJBKQ�LK�

QEB�@ROOBKQ�PQ>QB�LC�ELT�TB?PFQBP�QLA>V�>OB�AFSSVFKD�RM�ELT�QEBV�IL>A�*>S>3@OFMQ]>KA�TEBOB�

COLJ��

Requests 

(BOB��TB�PBB�>�PL?BOFKD�MF@QROB��2BD>OAIBPP�LC�QEB�MBO@BKQFIB��FQ�PBBJP�QE>Q�>II�L?PBOSBA�ELPQP�

>OB�PBOSFKD�>K�BNRFS>IBKQ�>JLRKQ�LC�dOPQ�>KA�QEFOA
M>OQV�P@OFMQP��4EB�JBAF>K�ELPQ�PBOSBP����LC�

B>@E�QVMB��QEB���QE�MBO@BKQFIB�PBOSBP����LC�B>@E�QVMB��>KA�QEB���QE�MBO@BKQFIB�ELPQ�PBOSBP����

QEFOA
M>OQV�P@OFMQP��

4EFP�FP�>�MOL?IBJ>QF@�>KA�TLOOVFKD�QOBKA��4EFOA
M>OQV�P@OFMQP�>OB�OBPMLKPF?IB�CLO�>II�PLOQP�LC�

A>J>DB�TEBK�FQ�@LJBP�QL�MBOCLOJ>K@B��4EFOA
M>OQV�P@OFMQP�J>V�AL�>�KRJ?BO�LC�QEFKDP��PR@E�>P�

ORKKFKD�BUMBKPFSB�QFJBOP�QE>Q�LO@EBPQO>QB�JRIQFQRABP�LC�Q>PHP��>QQ>@E�QEBFO�LTK�BSBKQ�IFPQBKBOP�

QE>Q�>AA�BUQO>�TLOH�TEF@E�@>K�ABI>V�FKQBO>@QFSFQV��>KA�PLJB�SFABL�>KA�PL@F>I�JBAF>�QEFOA
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M>OQV�P@OFMQP�FP�LCQBK�JLOB�LC�>�@RIQRO>I�>CC>FO�QE>K�>K�BKDFKBBOFKD�

LKB��)C�VLR_OB�PEFMMFKD�BU@BPPFSB�QEFOA
M>OQV�P@OFMQP��@LKAR@Q�>K�>RAFQ�LC�B>@E�P@OFMQ��TE>Q�QEBV�

AL��>KA�MOLdIB�QEBFO�>@QFSFQV�QL�dKA�LRQ�TE>Q�MBOCLOJ>K@B�MOL?IBJP�QEBV_OB�FK@ROOFKD��

)C�VLR_OB�ALFKD�@LKPFABO>?IB�58�OBPB>O@E��@LKPFABO�@LIIB@QFKD�VLRO�LTK�dBIA�A>Q>��FC�QEB�LOFDFK�

PBKAP�>�MOLMBO�Timing-Allow-Origin �EB>ABO	�QL�J>HB�FKCLOJBA�AB@FPFLKP�QL�>SLFA�QEB�

MBOCLOJ>K@B�MOL?IBJP�QE>Q�PLJB�QEFOA
M>OQV�P@OFMQP�@>K�@>RPB��&LO�BSBOV�QEFOA
M>OQV�P@OFMQ�VLR�
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Bytes 
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�

SBOPRP�QEFOA
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!Q�KB>OIV�BSBOV�MBO@BKQFIB��QEB�>JLRKQ�LC�?VQBP�QEFOA
M>OQV�P@OFMQP�PEFM�BU@BBAP�QE>Q�LC�dOPQ
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dOPQ
M>OQV�P@OFMQP��!Q�QEB���QE�MBO@BKQFIB��FQ�>MMB>OP�QE>Q�QEB�>JLRKQ�LC�QEFOA
M>OQV�P@OFMQP�PBKQ�

LSBO�QEB�TFOB�FP�KB>OIV�LKB�JBD>?VQB��

)C�VLR�dKA�VLRO�TB?PFQB_P�dOPQ�SBOPRP�QEFOA
M>OQV�P@OFMQ�M>VIL>AP�FP�PFJFI>O�QL�QEB�DO>ME�>?LSB��FQ�

FP�HBV�QE>Q�VLR�PELRIA�TLOH�TFQE�VLRO�BKDFKBBOFKD�LOD>KFW>QFLK�QL�QOV�>KA�DBQ�QEFP�KRJ?BO�
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Dynamic import() 

$VK>JF@�import() �FP�>�S>OF>KQ�LC�QEB�PQ>QF@�import �PVKQ>U�QE>Q�@>K�?B�ORK�>KVTEBOB�FK�>�

P@OFMQ��TEBOB>P�PQ>QF@�import �BUMOBPPFLKP�JRPQ�?B�ORK�>Q�QEB�QLM�LC�>�*>S>3@OFMQ�dIB�>KA�

KLTEBOB�BIPB��

$VK>JF@�import() �>IILTP�ABSBILMBOP�QL�BCCB@QFSBIV�`PMIFQa�LCC�@ERKHP�LC�*>S>3@OFMQ�@LAB�COLJ�

QEBFO�J>FK�?RKAIBP�QL�?B�IL>ABA�LK
ABJ>KA��TEF@E�@>K�FJMOLSB�PQ>OQRM�MBOCLOJ>K@B�?V�IL>AFKD�

IBPP�*>S>3@OFMQ�RMCOLKQ��

!�PQ>DDBOFKDIV�ILT�������LC�>II�L?PBOSBA�JL?FIB�M>DBP�@ROOBKQIV�RPB�AVK>JF@�import() ��TEFIB�

������LC�ABPHQLM�M>DBP�RPB�FQ��4E>Q�P>FA��FQ_P�@LJJLK�CLO�PLJB�?RKAIBOP�QL�QO>KPCLOJ�QEB�

AVK>JF@�import() �PVKQ>U�FKQL�>K�%3�
@LJM>QF?IB�>IQBOK>QFSB��)Q_P�SBOV�IFHBIV�QE>Q�QEB�CB>QROB�

FP�FK�TFABO�RPB��GRPQ�IBPP�PL�FK�MOLAR@QFLK�*>S>3@OFMQ�dIBP��

)Q_P�QOF@HV��?RQ�>�?>I>K@B�@>K�?B�PQOR@H��>KA�FQ�FKSLISBP�D>RDFKD�QEB�RPBO_P�FKQBKQ��/KB�T>V�LC�

ABCBOOFKD�IL>AFKD�LC�*>S>3@OFMQ�TFQELRQ�ABI>VFKD�FKQBO>@QFLKP�FP�QL�MOBIL>A�� �QE>Q�*>S>3@OFMQ�

TEBK�QEB�RPBO�PFDK>IP�FKQBKQ�QL�J>HB�>K�FKQBO>@QFLK��/KB�BU>JMIB�LC�QEFP�@LRIA�?B�QL�ABCBO�

IL>AFKD�*>S>3@OFMQ�CLO�QEB�S>IFA>QFLK�LC�>�CLOJ��>KA�MOBIL>A�QE>Q�*>S>3@OFMQ�LK@B�QEB�RPBO�E>P�

CL@RPBA�>�dBIA�FK�QE>Q�CLOJ��4E>Q�T>V��TEBK�QEB�*>S>3@OFMQ�FP�OBNRBPQBA��FQ�TFII�>IOB>AV�?B�FK�QEB�

?OLTPBO�@>@EB��

!KLQEBO�T>V�@LRIA�?B�QL�RPB�>�PBOSF@B�TLOHBO�QL�MOB@>@EB�*>S>3@OFMQ�KB@BPP>OV�CLO�FKQBO>@QFLKP�

TEBK�QEB�PBOSF@B�TLOHBO�FP�FKPQ>IIBA��)KPQ>II>QFLK�PELRIA�L@@RO�>Q�>�MLFKQ�FK�TEF@E�QEB�M>DB�E>P�

CRIIV�IL>ABA�FK�QEB�M>DB_P�load �BSBKQ��4E>Q�T>V��TEBK�QEB�KB@BPP>OV�CRK@QFLK>IFQV�FP�OBNRBPQBA��

FQ�@>K�?B�OBQOFBSBA�COLJ�QEB�PBOSF@B�TLOHBO�@>@EB�TFQELRQ�PQ>OQRM�@LPQP��

$VK>JF@�import() �FP�QOF@HV�QL�RPB��?RQ�JLOB�TFABPMOB>A�>ALMQFLK�LC�FQ�@>K�EBIM�PEFCQ�QEB�

MBOCLOJ>K@B�@LPQ�LC�IL>AFKD�*>S>3@OFMQ�COLJ�PQ>OQRM�QL�>�I>QBO�MLFKQ�FK�QEB�M>DB�IFCB@V@IB��

MOBPRJ>?IV�TEBK�QEBOB�TFII�?B�IBPP�KBQTLOH�@LKQBKQFLK�CLO�OBPLRO@BP��7B�ELMB�QL�PBB�

FK@OB>PBA�>ALMQFLK�LC�AVK>JF@�import() ��>P�QEB�>JLRKQ�LC�*>S>3@OFMQ�TB�PBB�IL>ABA�AROFKD�

PQ>OQRM�FP�LKIV�FK@OB>PFKD��

"B@NK>������ �0A>�I>K<>GM:@>�H?�FH;BE>�I:@>L�NLBG@�=RG:FB<�import() ��

0.34% 

���   AMMIL�

=>O>EHI>K�FHSBEE:�HK@
=H<L
3>;
$0)(
(BGD9MRI>L
IK>EH:=�

Part I Chapter 2 : JavaScript

2022 Web Almanac by HTTP Archive 89

https://v8.dev/features/dynamic-import
https://v8.dev/features/dynamic-import
https://developer.mozilla.org/docs/Web/JavaScript/Reference/Statements/import
https://developer.mozilla.org/docs/Web/JavaScript/Reference/Statements/import
https://developer.mozilla.org/docs/Web/HTML/Link_types/preload
https://developer.mozilla.org/docs/Web/API/Window/load_event
https://developer.mozilla.org/docs/Web/API/Window/load_event


Web workers 

7 B?�TLOHBOP�� �>OB�>�TB?�MI>QCLOJ�CB>QROB�QE>Q�OBAR@BP�J>FK�QEOB>A�TLOH�?V�PMFKKFKD�RM�>�

PMB@F>IFWBA�*>S>3@OFMQ�dIB�TFQELRQ�AFOB@Q�>@@BPP�QL�QEB�$/-�LK�FQP�LTK�QEOB>A��4EFP�QB@EKLILDV�

@>K�?B�RPBA�QL�LCeL>A�Q>PHP�QE>Q�@LRIA�LQEBOTFPB�LSBOTEBIJ�QEB�J>FK�QEOB>A�?V�ALFKD�QE>Q�

TLOH�LK�>�PBM>O>QB�QEOB>A�>IQLDBQEBO��

)Q_P�EB>OQBKFKD�QL�PBB�QE>Q�����LC�JL?FIB�>KA�ABPHQLM�M>DBP�@ROOBKQIV�RPB�LKB�LO�JLOB�TB?�

TLOHBOP�QL�OBIFBSB�QEB�J>FK�QEOB>A�LC�TLOH�QE>Q�@LRIA�MLQBKQF>IIV�J>HB�QEB�RPBO�BUMBOFBK@B�

TLOPB]?RQ�QEBOB_P�>�ILQ�LC�OLLJ�CLO�FJMOLSBJBKQ��

)C�VLR�E>SB�PFDKFd@>KQ�TLOH�QE>Q�@>K�?B�ALKB�TFQELRQ�AFOB@Q�>@@BPP�QL�QEB�$/-��RPFKD�>�TB?�

TLOHBO�FP�>�DLLA�FAB>��7EFIB�VLR�E>SB�QL�RPB�>�PMB@F>IFWBA�@LJJRKF@>QFLK�MFMBIFKB�� �QL�QO>KPCBO�

A>Q>�QL�>KA�COLJ�>�TB?�TLOHBO��FQ_P�BKQFOBIV�MLPPF?IB�QL�J>HB�VLRO�TB?�M>DBP�JR@E�JLOB�

OBPMLKPFSB�QL�RPBO�FKMRQ�?V�RPFKD�QEB�QB@EKLILDV��

(LTB SBO��QE>Q�@LJJRKF@>QFLK�MFMBIFKB�@>K�?B�QOF@HV�QL�PBQ�RM�>KA�RPB��QELRDE�QEBOB�>OB�LMBK�

PLRO@B�PLIRQFLKP�QE>Q�@>K�PFJMIFCV�QEFP�MOL@BPP��@LJIFKH�� �FP�LKB�PR@E�IF?O>OV�QE>Q�EBIMP�TFQE�QEFP��

>KA�@>K�J>HB�QEB�ABSBILMBO�BUMBOFBK@B�>OLRKA�TB?�TLOHBOP�JR@E�JLOB�BKGLV>?IB��

7EBQEBO�VLR�J>K>DB�TB?�TLOHBOP�LK�VLRO�LTK�LO�TFQE�>�IF?O>OV��QEB�MLFKQ�FP�QEFP��FC�VLR�E>SB�

BUMBKPFSB�TLOH�QL�AL��D>RDB�TEBQEBO�LO�KLQ�FQ�KBBAP�QL�E>MMBK�LK�QEB�J>FK�QEOB>A��>KA�FC�KLQ��

PQOLKDIV�@LKPFABO�RPFKD�TB?�TLOHBOP�QL�J>HB�QEB�RPBO�BUMBOFBK@B�LC�VLRO�TB?PFQBP�>P�DLLA�>P�FQ�

MLPPF?IV�@>K�?B��

Worklets 

7 LOHIBQP�>OB�>�PMB@F>IFWBA�QVMB�LC�TLOHBO�QE>Q�>IILTP�ILTBO
IBSBI�>@@BPP�QL�OBKABOFKD�MFMBIFKBP�

CLO�Q>PHP�PR@E�>P�M>FKQFKD�>KA�>RAFL�MOL@BPPFKD��7EFIB�QEBOB�>OB�CLRO�QVMBP�LC�TLOHIBQP��LKIV�

QTL] M>FKQ�TLOHIBQP�� �>KA�>RAFL�TLOHIBQP�� ]>OB�@ROOBKQIV�FJMIBJBKQBA�FK�>S>FI>?IB�?OLTPBOP��

/KB�AFPQFK@Q�MBOCLOJ>K@B�>AS>KQ>DB�LC�TLOHIBQP�FP�QE>Q�QEBV�ORK�LK�QEBFO�LTK�QEOB>AP��COBBFKD�

RM�QEB�J>FK�QEOB>A�COLJ�BUMBKPFSB�AO>TFKD�>KA�>RAFL�MOL@BPPFKD�TLOH��
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https://developer.mozilla.org/docs/Web/API/Web_Workers_API/Using_web_workers
https://developer.mozilla.org/docs/Web/API/Web_Workers_API/Using_web_workers#transferring_data_to_and_from_workers_further_details
https://www.npmjs.com/package/comlink
https://caniuse.com/mdn-api_css_paintworklet
https://caniuse.com/mdn-api_audioworklet


7FQE�TLOHIBQP�?BFKD�PR@E�KF@EB�QB@EKLILDFBP��FQ_P�KLQ�PROMOFPFKD�QE>Q�QEBV_OB�KLQ�TFABIV�RPBA��

0>FKQ�TLOHIBQP�>OB�>K�BU@BIIBKQ�T>V�LC�LCeL>AFKD�BUMBKPFSB�MOL@BPPFKD�CLO�DBKBO>QFSB�>OQTLOH�

LKQL�>KLQEBO�QEOB>A]KLQ�QL�JBKQFLK�>�DOB>Q�QB@EKFNRB�CLO�>AAFKD�>�?FQ�LC�e>FO�QL�QEB�RPBO�

BUMBOFBK@B��&LO�BSBOV���JFIIFLK�TB?PFQBP��LKIV����LC�QEBJ�RPB�>�M>FKQ�TLOHIBQ��

!ALMQFLK�LC�>RAFL�TLOHIBQP�FP�BSBK�ILTBO��LKIV�CLRO�FK�>�JFIIFLK�TB?PFQBP�RPB�FQ��)Q�TFII�?B�

FKQBOBPQFKD�QL�PBB�ELT�>ALMQFLK�LC�QEBPB�QB@EKLILDFBP�QOBKAP�LSBO�QFJB��

How is JavaScript delivered? 

!K�BNR>IIV�FJMLOQ>KQ�>PMB@Q�LC�*>S>3@OFMQ�MBOCLOJ>K@B�FP�ELT�TB�ABIFSBO�P@OFMQP�QL�QEB�

?OLTPBO��TEF@E�FK@IRABP�>�CBT�@LJJLK]VBQ�PLJBQFJBP�JFPPBA]LMMLOQRKFQFBP�CLO�

LMQFJFW>QFLK��PQ>OQFKD�TFQE�ELT�TB�@LJMOBPP�*>S>3@OFMQ��

Compression 

#LJMOBPPFLK�FP�>K�LCQBK
RPBA�QB@EKFNRB�QE>Q�>MMIFBP�I>ODBIV�QL�QBUQ
?>PBA�>PPBQP��PR@E�>P�

(4-, ��#33��36'�FJ>DBP��>KA�VBP��*>S>3@OFMQ��4EBOB�>OB�>�S>OFBQV�LC�@LJMOBPPFLK�QB@EKFNRBP�

QE>Q�>OB�TFABIV�RPBA�LK�QEB�TB?�QE>Q�@>K�PMBBA�RM�QEB�ABIFSBOV�LC�P@OFMQP�QL�QEB�?OLTPBO��

BCCB@QFSBIV�PELOQBKFKD�QEB�OBPLRO@B�IL>A�ME>PB��
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Long tasks/blocking time 
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Scheduler API 
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Synchronous XHR 
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document.write 

"BCLOB�QEB�FKQOLAR@QFLK�LC�$/-�FKPBOQFLK�JBQELAP��appendChild �>KA�LQEBOP��CLO�BU>JMIB	��

document.write �T>P�RPBA�QL�FKPBOQ�@LKQBKQ�>Q�QEB�MLPFQFLK�QEB�document.write �T>P�

J>AB�FK�QEB�AL@RJBKQ��

document.write �FP�SBOV�MOL?IBJ>QF@��&LO�LKB��FQ�?IL@HP�QEB�(4-,�M>OPBO��>KA�FP�MOL?IBJ>QF@�

CLO�>�KRJ?BO�LC�LQEBO�OB>PLKP�QEB�(4-,�PMB@�FQPBIC�T>OKP�>D>FKPQ�FQP�RPB�� ��/K�PILT�
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MOL?IBJP�QE>Q�>OB�BKQFOBIV�>SLFA>?IB��

!�PQ>DDBOFKD�����LC�M>DBP�L?PBOSBA�>OB�PQFII�RPFKD�document.write �QL�>AA�@LKQBKQ�QL�QEB�

$/-�FK�IFBR�LC�MOLMBO�FKPBOQFLK�JBQELAP��TEBOB>P�����LC�ABPHQLM�M>DBP�>OB�PQFII�ALFKD�PL��4EB�

BUMI>K>QFLK�CLO�QEFP�@LRIA�?B�IBD>@V�>MMIF@>QFLKP�QE>Q�E>SBK_Q�?BBK�OBTOFQQBK�QL�RPB�QEB�

MOBCBOOBA�$/-�JBQELAP�QL�FKPBOQ�KBT�KLABP�FKQL�QEB�AL@RJBKQ��>KA�BSBK�PLJB�QEFOA
M>OQV�

P@OFMQP�QE>Q�PQFII�RPB�FQ��
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JBQELA��7EFIB�FQ�FPK_Q�ABMOB@>QBA�GRPQ�VBQ��FQP�BUFPQBK@B�FK�?OLTPBOP�FK�QEB�VB>OP�QL�@LJB�FPK_Q�

DR>O>KQBBA��)C�document.write �@>IIP�>OB�FK�VLRO�TB?PFQB��VLR�PELRIA�MOFLOFQFWB�OBJLSFKD�

QEBJ�>P�PLLK�>P�MLPPF?IB��

Legacy JavaScript 
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QO>KPMFIBO�PR@E�>P�">?BI��
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PR@E�>P�QO>KPCLOJFKD�RPB�LC�async �>KA�await ��*>S>3@OFMQ�@I>PPBP�� ��>KA�LQEBO�KBTBO��VBQ�

TFABIV�PRMMLOQBA�I>KDR>DB�CB>QROBP��
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QO>KPCLOJBA��LO�LQEBOTFPB�@LKQ>FK�RKKB@BPP>OV�IBD>@V�*>S>3@OFMQ��

4O>KPCLOJ>QFLKP�@>K�>AA�>�ILQ�LC�BUQO>�?VQBP�QL�MOLAR@QFLK�*>S>3@OFMQ�CLO�QEB�P>HB�LC�

@LJM>QF?FIFQV��?RQ�RKIBPP�QEBOB�FP�>�KB@BPPFQV�QL�PRMMLOQ�LIABO�?OLTPBOP��J>KV�LC�QEBPB�

QO>KPCLOJP�>OB�RKKB@BPP>OV��>KA�@>K�E>OJ�PQ>OQRM�MBOCLOJ>K@B��4E>Q�PL�J>KV�M>DBP�LK�

JL?FIB]>KA�����LC�M>DBP�LK�ABPHQLM]>OB�PEFMMFKD�QEBPB�QO>KPCLOJP�FP�@LK@BOKFKD��

">?BI�FP�ALFKD�JR@E�QL�PLISB�QEFP�MOL?IBJ�LRQ�LC�QEB�?LU��PR@E�>P�QEOLRDE�QEB�@LJMFIBO�

>PPRJMQFLKP�CB>QROB�� ��?RQ�">?BI�FP�PQFII�AOFSBK�?V�RPBO
ABdKBA�@LKdDRO>QFLKP��>KA�@>K�LKIV�AL�

PL�JR@E�FK�QEB�MOBPBK@B�LC�LRQA>QBA�@LKdDRO>QFLK�dIBP��

!P�JBKQFLKBA�>?LSB��TB�PQOLKDIV�BK@LRO>DB�ABSBILMBOP�QL�@>OBCRIIV�OBSFBT�QEBFO�">?BI �� �>KA�

"OLTPBOPIFPQ�� �@LKdDRO>QFLKP�QL�BKPROB�QE>Q�QEB�JFKFJRJ�>JLRKQ�LC�QO>KPCLOJP�>OB�>MMIFBA�QL�

@LAB�FK�LOABO�CLO�QEBJ�QL�TLOH�FK�OBNRFOBA�?OLTPBOP��$LFKD�PL�@>K�OBPRIQ�FK�I>ODB�OBAR@QFLK�LC�

?VQBP�PEFMMBA�QL�BKA�RPBOP��$BSBILMBOP�E>SB�>�ILQ�LC�TLOH�QL�AL�FK�QEFP�>OB>��>KA�TB�ELMB�QL�PBB�

QEFP�dDROB�AB@IFKB�LSBO�QFJB�KLT�QE>Q�QEB�I>KDR>DB_P�BSLIRQFLK�E>P�OBI>QFSBIV�PQ>?FIFWBA��

How is JavaScript used? 

4EBOB_P�JLOB�QE>K�LKB�T>V�QL�?RFIA�>�TB?�M>DB��7EFIB�PLJB�J>V�LMQ�QL�RPB�QEB�TB?�MI>QCLOJ�

AFOB@QIV��FQ_P�RKABKF>?IB�QE>Q�QEB�QOBKA�FK�QEB�TB?�ABSBILMBO�FKARPQOV�FP�QL�OB>@E�CLO�>?PQO>@QFLKP�

QE>Q�J>HB�LRO�TLOH�B>PFBO�QL�AL�>KA�OB>PLK�>?LRQ��!P�FP�QEB�@>PB�TFQE�MOBSFLRP�VB>OP��TB_II�?B�

BUMILOFKD�QEB�OLIB�LC�IF?O>OFBP�>KA�CO>JBTLOHP��>P�TBII�>P�ELT�COBNRBKQIV�QELPB�IF?O>OFBP�>KA�

CO>JBTLOHP�MOBPBKQ�PB@ROFQV�SRIKBO>?FIFQFBP�QE>Q�@>K�J>HB�QEB�TB?�>�OFPHFBO�MI>@B�CLO�RPBOP��

Libraries and frameworks 

,F?O>OFBP�>KA�CO>JBTLOHP�>OB�>�ERDB�M>OQ�LC�QEB�ABSBILMBO�BUMBOFBK@B]LKB�QE>Q�E>P�QEB�

MLQBKQF>I�QL�E>OJ�MBOCLOJ>K@B�QEOLRDE�CO>JBTLOH�LSBOEB>A��4ELRDE�ABSBILMBOP�E>SB�I>ODBIV�

>@@BMQBA�QEFP�QO>AB
LCC��RKABOPQ>KAFKD�TE>Q�IF?O>OFBP�>KA�CO>JBTLOHP�>OB�@LJJLKIV�RPBA�LK�

QEB�TB?�FP�BUQOBJBIV�FJMLOQ>KQ��>P�FQ�FKCLOJP�LRO�RKABOPQ>KAFKD�LC�ELT�QEB�TB?�FP�?RFIQ��)K�QEFP�

"B@NK>������ �0A>�I>K<>GM:@>�H?�FH;BE>�I:@>L�MA:M�LABI�E>@:<R�&:O:/<KBIM��
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https://babeljs.io/docs/en/assumptions
https://babeljs.io/docs/en/assumptions
https://babeljs.io/docs/en/configuration
https://github.com/browserslist/browserslist


PB@QFLK��TB_II�?B�Q>HFKD�>�ILLH�>Q�QEB�PQ>QB�LC�IF?O>OFBP�>KA�CO>JBTLOHP�>@OLPP�QEB�TB?�FK�������

Library usage 

4L�RKABOPQ>KA�QEB�RP>DB�LC�IF?O>OFBP�>KA�CO>JBTLOHP��(440�!O@EFSB�RPBP�7 >MM>IVWBO�QL�ABQB@Q�

QEB�QB@EKLILDFBP�RPBA�LK�>�M>DB��

)Q_P�PQFII�KL�PROMOFPB�QE>Q�G1RBOV�FP�?V�C>O�QEB�JLPQ�RPBA�IF?O>OV�LK�QEB�TB?�QLA>V��0>OQ�LC�QE>Q�FP�

?B@>RPB�7LOA0OBPP�FP�RPBA�LK���� �LC�PFQBP��?RQ�BSBK�PL��QEB�J>GLOFQV�LC�G1RBOV�RP>DB�L@@ROP�

LRQPFAB�LC�QEB�7LOA0OBPP�MI>QCLOJ��

7EFIB�G1RBOV�FP�OBI>QFSBIV�PJ>II�>KA�OB>PLK>?IV�NRF@H�>Q�TE>Q�FQ�ALBP��FQ�PQFII�OBMOBPBKQP�>�@BOQ>FK�

>JLRKQ�LC�LSBOEB>A�FK�>MMIF@>QFLKP��-LPQ�LC�TE>Q�G1RBOV�LCCBOP�FP�KLT�AL>?IB�TFQE�K>QFSB�$/-�

!0)P �� ��>KA�J>V�?B�RKKB@BPP>OV�FK�QLA>V_P�TB?�>MMIF@>QFLKP��

4EB�RP>DB�LC�@LOB
GP�FP�>IPL�KLQ�PROMOFPFKD��>P�J>KV�TB?�>MMIF@>QFLKP�QO>KPCLOJ�QEBFO�@LAB�TFQE�

"B@NK>������ ��=HIMBHG�H?�MHI�EB;K:KB>L�:G=�?K:F>PHKDL��

���   AMMIL�

RHNFB@AMGHMG>>=CJN>KR�<HF
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https://almanac.httparchive.org/static/images/2022/javascript/frameworks-libraries.png
https://almanac.httparchive.org/static/images/2022/javascript/frameworks-libraries.png
https://youmightnotneedjquery.com/
https://youmightnotneedjquery.com/


">?BI��TEF@E�LCQBK�RPBP�@LOB
GP�QL�dII�FK�JFPPFKD�D>MP�FK�!0)P�>@OLPP�?OLTPBOP��!P�?OLTPBOP�

J>QROB��QEFP�dDROB�PELRIA�AOLM]>KA�QE>Q�TLRIA�?B�>�DLLA�QEFKD�FKABBA��>P�JLABOK�?OLTPBOP�

>OB�JLOB�@>M>?IB�QE>K�BSBO��>KA�PEFMMFKD�@LOB
GP�@LAB�@LRIA�BKA�RM�?BFKD�T>PQBA�?VQBP��

2B>@Q�RP>DB�KLQ>?IV�OBJ>FKBA�QEB�P>JB�COLJ�I>PQ�VB>O�>Q�����TEF@E�J>V�?B�>�PFDK>I�QE>Q�

>ALMQFLK�LC�QEB�IF?O>OV�E>P�MI>QB>RBA�ARB�QL�>K�FK@OB>PFKD�>JLRKQ�LC�@ELF@BP�FK�QEB�*>S>3@OFMQ�

B@LPVPQBJ��

Libraries used together 

)Q_P�KLQ�>K�RK@LJJLK�P@BK>OFL�QL�PBB�JRIQFMIB�CO>JBTLOHP�>KA�IF?O>OFBP�RPBA�LK�QEB�P>JB�M>DB��

!P�TFQE�I>PQ�VB>O��TB_II�BU>JFKB�QEFP�MEBKLJBKLK�QL�D>FK�FKPFDEQ�FKQL�ELT�J>KV�IF?O>OFBP�>KA�

CO>JBTLOHP�E>SB�?BBK�RPBA�QLDBQEBO�FK�������

Libraries Desktop Mobile 

G1RBOV� ������� �������

G1RBOV��G1RBOV�-FDO>QB� ������ ������

@LOB
GP��G1RBOV��G1RBOV�-FDO>QB� ������ ������

@LOB
GP��G1RBOV� ������ ������

G1RBOV��G1RBOV�5)� ������ ������

@LOB
GP��G1RBOV��G1RBOV�-FDO>QB��G1RBOV�5)� ������ ������

G1RBOV��G1RBOV�-FDO>QB��G1RBOV�5)� ������ ������

'3!0 ��,LA>PE��0LIVdII��2B>@Q� ������ ������

-LABOKFWO��G1RBOV� ������ ������

@LOB
GP� ������ ������

&FDROB�������!K>IVPFP�LC�IF?O>OFBP�>KA�CO>JBTLOHP�RPBA�QLDBQEBO�LK�L?PBOSBA�M>DBP��

)Q_P�@IB>O�QELRDE�QE>Q�G1RBOV�E>P�PLJB�PBOFLRP�PQ>VFKD�MLTBO��TFQE�PLJB�@LJ?FK>QFLK�LC�FQ��FQP�5)�

CO>JBTLOH��>KA�FQP�JFDO>QFLK�MIRDFK�L@@ROOFKD�FK�QEB�QLM�PBSBK�PMLQP��TFQE�@LOB
GP�E>SFKD�>�

MOLJFKBKQ�OLIB�FK�IF?O>OV�RP>DB�>P�TBII��

Security vulnerabilities 

'FSBK�QEB�TFAB�MOLIFCBO>QFLK�LC�*>S>3@OFMQ�LK�QLA>V_P�TB?��>KA�TFQE�QEB�>ASBKQ�LC�FKPQ>II>?IB�
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*>S>3@OFMQ�M>@H>DBP��FQ_P�KL�PROMOFPB�QE>Q�PB@ROFQV�SRIKBO>?FIFQFBP�BUFPQ�FK�QEB�*>S>3@OFMQ�

B@LPVPQBJ��

7EFIB�����LC�JL?FIB�M>DBP�PBOSFKD�RM�>�SRIKBO>?IB�*>S>3@OFMQ�IF?O>OV�LO�CO>JBTLOH�FP�

PFDKFd@>KQ��QEFP�dDROB�FP�ALTK�COLJ�I>PQ�VB>O_P�dDROB�LC������4EFP�FP�BK@LRO>DFKD��?RQ�QEBOB_P�

NRFQB�>�?FQ�LC�TLOH�QL�?B�ALKB�QL�ILTBO�QEFP�dDROB��7B�ELMB�QE>Q�>P�JLOB�PB@ROFQV�SRIKBO>?FIFQFBP�

>OB�M>Q@EBA��ABSBILMBOP�TFII�?B�FK@BKQFSFWBA�QL�RMA>QB�QEBFO�ABMBKABK@FBP�QL�>SLFA�BUMLPFKD�

QEBFO�RPBOP�QL�E>OJ��

Library or framework Desktop Mobile 

G1RBOV� ������� �������

G1RBOV�5)� ������� �������

"LLQPQO>M� ������� �������

-LJBKQ�GP� ������ ������

5KABOP@LOB� ������ ������

, L
$>PE� ������ ������

'OBBK3L@H�*3� ������ ������

(>KAIB?>OP� ������ ������

!KDRI>O*3��� ������ ������

-RPQ>@EB� ������ ������

&FDROB�������4EB�MBO@BKQ>DB�LC�M>DBP�E>SFKD�HKLTK�*>S>3@OFMQ�SRIKBO>?FIFQFBP�>JLKD�QEB�QLM�

QBK�JLPQ�@LJJLKIV�RPBA�IF?O>OFBP�>KA�CO>JBTLOHP��

7FQE�G1RBOV�?BFKD�QEB�JLPQ�MLMRI>O�IF?O>OV�FK�RPB�LK�QEB�TB?�QLA>V��FQ_P�KL�PROMOFPB�QE>Q�FQ�>KA�

FQP�>PPL@F>QBA�5)�CO>JBTLOH�OBMOBPBKQP�>�C>FO�>JLRKQ�LC�QEB�PB@ROFQV�SRIKBO>?FIFQFBP�QE>Q�RPBOP�

>OB�BUMLPBA�QL�LK�QEB�TB?�QLA>V��4EFP�@LRIA�IFHBIV�?B�QE>Q�PLJB�ABSBILMBOP�>OB�PQFII�RPFKD�LIABO�

SBOPFLKP�LC�QEBPB�P@OFMQP�TEF@E�ALK_Q�Q>HB�>AS>KQ>DB�LC�dUBP�QL�HKLTK�SRIKBO>?FIFQFBP��

"B@NK>������ �0A>�I>K<>GM:@>�H?�FH;BE>�I:@>L�MA:M�=HPGEH:=�:�ONEG>K:;E>�&:O:/<KBIM�EB;K:KR�HK�
?K:F>PHKD��
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https://angularjs.org/


!�KLQ>?IB�BKQOV�FP�"LLQPQO>M��TEF@E�FP�>�5)�CO>JBTLOH�QE>Q�EBIMP�ABSBILMBOP�QL�NRF@HIV�

MOLQLQVMB�LO�?RFIA�KBT�I>VLRQP�TFQELRQ�RPFKD�#33�AFOB@QIV��'FSBK�QEB�OBIB>PB�LC�KBTBO�#33�

I>VLRQ�JLABP�PR@E�>P�'OFA�LO�&IBU?LU��TB�J>V�PBB�RP>DB�LC�"LLQPQO>M�AB@OB>PB�LSBO�QFJB��LO�FK�

IFBR�LC�QE>Q��PBB�ABSBILMBOP�RMA>QB�QEBFO�"LLQPQO>M�ABMBKABK@FBP�QL�PEFM�JLOB�P>CB�>KA�PB@ROB�

TB?PFQBP��

2BD>OAIBPP�LC�TE>Q�IF?O>OFBP�>KA�CO>JBTLOHP�VLR�RPB��?B�PROB�QL�OBDRI>OIV�RMA>QB�VLRO�

ABMBKABK@FBP�TEBOBSBO�MLPPF?IB�QL�>SLFA�BUMLPFKD�VLRO�RPBOP�QL�E>OJ��7EFIB�M>@H>DB�RMA>QBP�

AL�OBPRIQ�FK�PLJB�>JLRKQ�LC�OBC>@QLOFKD�LO�@LAB�dUBP�COLJ�QFJB�QL�QFJB��QEB�BCCLOQ�FP�TLOQE�QEB�

OBAR@QFLK�FK�IF>?FIFQV�>KA�FK@OB>PB�FK�RPBO�P>CBQV��

Web components and shadow DOM 

&LO�PLJB�QFJB��TB?�ABSBILMJBKQ�E>P�?BBK�AOFSBK�?V�>�@LJMLKBKQFW>QFLK�JLABI�BJMILVBA�?V�

KRJBOLRP�CO>JBTLOHP��4EB�TB?�MI>QCLOJ�E>P�PFJFI>OIV�BSLISBA�QL�MOLSFAB�BK@>MPRI>QFLK�LC�

ILDF@�>KA�PQVIFKD�QEOLRDE�TB?�@LJMLKBKQP�>KA�QEB�PE>ALT�$/-��4L�HF@H�LCC�QEFP�VB>O_P�>K>IVPFP��

TB_II�?BDFK�TFQE�@RPQLJ�BIBJBKQP�� ��

4EFP�dDROB�FP�ALTK�>�?FQ�COLJ�I>PQ�VB>O_P�>K>IVPFP�LC�@RPQLJ�BIBJBKQ�RP>DB�LK�ABPHQLM�M>DBP��

TEF@E�T>P�����7FQE�QEB�>AS>KQ>DBP�QE>Q�@RPQLJ�BIBJBKQP�MOLSFAB�>KA�QEBFO�OB>PLK>?IV�?OL>A�

PRMMLOQ�FK�JLABOK�?OLTPBOP��TB_OB�ELMFKD�QE>Q�QEB�TB?�@LJMLKBKQ�JLABI�TFII�@LJMBI�

ABSBILMBOP�QL�IBSBO>DB�TB?�MI>QCLOJ�?RFIQ
FKP�QL�@OB>QB�C>PQBO�RPBO�BUMBOFBK@BP��

3E>ALT�$/- �� �>IILTP�VLR�QL�@OB>QB�ABAF@>QBA�KLABP�FK�>�AL@RJBKQ�QE>Q�@LKQ>FK�QEBFO�LTK�

P@LMB�CLO�PR?
BIBJBKQP�>KA�PQVIFKD��FPLI>QFKD�>�@LJMLKBKQ�COLJ�QEB�J>FK�$/-�QOBB��#LJM>OBA�

QL�I>PQ�VB>O_P�dDROB�LC�������LC�>II�M>DBP�RPFKD�PE>ALT�$/-��>ALMQFLK�LC�QEB�CB>QROB�E>P�

OBJ>FKBA�JR@E�QEB�P>JB��TFQE�������LC�JL?FIB�M>DBP�>KA�������LC�ABPHQLM�M>DBP�RPFKD�FQ��

"B@NK>������ �0A>�I>K<>GM:@>�H?�=>LDMHI�I:@>L�MA:M�NL>=�<NLMHF�>E>F>GML��

2.0% 

"B@NK>������ �0A>�I>K<>GM:@>�H?�FH;BE>�I:@>L�MA:M�NL>=�LA:=HP� +)��
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https://developers.google.com/web/fundamentals/web-components/customelements
https://developers.google.com/web/fundamentals/web-components/shadowdom


4EB�template �BIBJBKQ�EBIMP�ABSBILMBOP�OBRPB�J>OHRM�M>QQBOKP��4EBFO�@LKQBKQP�OBKABO�LKIV�

TEBK�OBCBOBK@BA�?V�*>S>3@OFMQ��4BJMI>QBP�TLOH�TBII�TFQE�TB?�@LJMLKBKQP��>P�QEB�@LKQBKQ�QE>Q�

FP�KLQ�VBQ�OBCBOBK@BA�?V�*>S>3@OFMQ�FP�QEBK�>MMBKABA�QL�>�PE>ALT�OLLQ�RPFKD�QEB�PE>ALT�$/-��

2LRDEIV�������LC�TB?�M>DBP�LK�?LQE�ABPHQLM�>KA�JL?FIB�>OB�@ROOBKQIV�RPFKD�QEB�template 

BIBJBKQ��4ELRDE�QBJMI>QBP�>OB�TBII�PRMMLOQBA�FK�?OLTPBOP��QEBFO�>ALMQFLK�FP�@ROOBKQIV�P@>KQ��

4EB�(4-,� is �>QQOF?RQB�FP�>K�>IQBOK>QB�T>V�LC�FKPBOQFKD�@RPQLJ�BIBJBKQP�FKQL�QEB�M>DB��2>QEBO�

QE>K�RPFKD�QEB�@RPQLJ�BIBJBKQ_P�K>JB�>P�QEB�(4-,�Q>D��QEB�K>JB�FP�M>PPBA�QL�>KV�PQ>KA>OA�

(4-,�BIBJBKQ��TEF@E�FJMIBJBKQP�QEB�TB?�@LJMLKBKQ�ILDF@��4EB�is �>QQOF?RQB�FP�>�T>V�QL�RPB�

TB?�@LJMLKBKQP�QE>Q�@>K�PQFII�C>II�?>@H�QL�PQ>KA>OA�(4-,�BIBJBKQ�?BE>SFLO�FC�TB?�@LJMLKBKQP�

C>FI�QL�?B�OBDFPQBOBA�LK�QEB�M>DB��

4EFP�FP�QEB�dOPQ�VB>O�TB�>OB�QO>@HFKD�RP>DB�LC�QEFP�>QQOF?RQB��>KA�RKPROMOFPFKDIV��FQP�>ALMQFLK�FP�

ILTBO�QE>K�@RPQLJ�BIBJBKQP�QEBJPBISBP��$RB�QL�QEB�I>@H�LC�PRMMLOQ�FK�3>C>OF��QEFP�JB>KP�QE>Q�

?OLTPBOP�LK�F/3�>KA�3>C>OF�LK�J>@/3�@>K_Q�J>HB�RPB�LC�QEB�>QQOF?RQB��MLPPF?IV�@LKQOF?RQFKD�QL�

QEB�>QQOF?RQB_P�IFJFQBA�RP>DB��

Conclusion 

4EB�PQ>QB�LC�*>S>3@OFMQ�FP�I>ODBIV�@LKQFKRFKD�QEB�T>V�QOBKAP�TLRIA�E>SB�PRDDBPQBA�I>PQ�VB>O��

7 B_OB�PEFMMFKD�JLOB�LC�FQ��CLO�PROB��?RQ�TB_OB�>IPL�QOVFKD�QL�JFQFD>QB�QEB�FII�BCCB@QP�LC�BU@BPPFSB�

*>S>3@OFMQ�QEOLRDE�FK@OB>PBA�RP>DB�LC�QB@EKFNRBP�PR@E�>P�JFKFd@>QFLK��OBPLRO@B�EFKQP��

@LJMOBPPFLK��>KA�BSBK�ALTK�QL�QEB�IF?O>OFBP�TB�RPB��

4EB�PQ>QB�LC�*>S>3@OFMQ�FP�>�@LKPQ>KQIV�BSLISFKD�MEBKLJBKLK��)Q_P�@IB>O�QE>Q�TB�E>SB�>K�

FK@OB>PBA�OBIF>K@B�LK�FQ�JLOB�QE>K�BSBO��?RQ�QE>Q�PMBIIP�QOLR?IB�CLO�QEB�@LIIB@QFSB�RPBO�

BUMBOFBK@B�LC�QEB�TB?��7B�KBBA�QL�AL�>II�TB�@>K]>KA�JLOB]QL�PQBJ�QEB�QFAB�LC�ELT�JR@E�

*>S>3@OFMQ�TB�PEFM�LK�MOLAR@QFLK�TB?PFQBP��

"B@NK>������ �0A>�I>K<>GM:@>�H?�FH;BE>�I:@>L�MA:M�NL>�M>FIE:M>L��

0.05% 

"B@NK>������ �0A>�I>K<>GM:@>�H?�FH;BE>�I:@>L�MA:M�NL>=�MA>�is �:MMKB;NM>��

0.08% 
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https://developer.mozilla.org/docs/Web/HTML/Global_attributes/is
https://developer.mozilla.org/docs/Web/HTML/Global_attributes/is


!P�QEB�TB?�MI>QCLOJ�J>QROBP��TB_OB�ELMFKD�QE>Q�TB�PBB�FK@OB>PBA�AFOB@Q�>ALMQFLK�LC�FQP�S>OFLRP�

!0)P�>KA�CB>QROBP�TEBOB�FQ�J>HBP�PBKPB�QL�AL�PL��&LO�QELPB�BUMBOFBK@BP�QE>Q�OBNRFOB�

CO>JBTLOHP�CLO�>�?BQQBO�ABSBILMBO�BUMBOFBK@B��TB_OB�ELMFKD�QL�PBB�>AAFQFLK>I�LMQFJFW>QFLKP�>KA�

LMMLOQRKFQFBP�CLO�CO>JBTLOH�>RQELOP�QL�>ALMQ�KBT�!0)P�QL�EBIM�QEBJ�ABIFSBO�LK�?LQE�>�?BQQBO�

ABSBILMBO�BUMBOFBK@B�>KA�?BQQBO�BUMBOFBK@BP�CLO�RPBOP��

, BQ_P�ELMB�QE>Q�KBUQ�VB>O�PFDK>IP�>�PEFCQ�FK�QEB�QOBKA��)K�QEB�JB>KQFJB��IBQ_P�@LKQFKRB�QL�AL�>II�TB�

@>K�� �QL�J>HB�QEB�TB?�>P�C>PQ�>P�TB�MLPPF?IV�@>K��TEFIB�HBBMFKD�>K�BVB�LK�?LQE�I>?�� �>KA�dBIA���

A>Q>�>ILKD�QEB�T>V��

Author 

*BOBJV�7 >DKBO�

 J>I@E>Q>� � J>I@E>Q>�� EQQMP���GIT>DKBO�KBQ��

*BOBJV�7 >DKBO�FP�>�QB@EKF@>I�TOFQBO�CLO�'LLDIB�LK�MBOCLOJ>K@B�>KA�#LOB�7B?�

6FQ>IP��(B�E>P�>IPL�TOFQQBK�CLO�!�,FPQ�!M>OQ��#33
4OF@HP��>KA�3J>PEFKD�->D>WFKB��

*BOBJV�TFII�PLJBA>V�OBIL@>QB�QL�QEB�OBJLQB�TFIABOKBPP�TEBOB�P>KA�E>P�KLQ�VBQ�

?BBK�Q>RDEQ�QL�QEFKH��5KQFI�QEBK��EB�@LKQFKRBP�QL�OBPFAB�FK�-FKKBPLQ>_P�4TFK�#FQFBP�

TFQE�EFP�TFCB�>KA�PQBMA>RDEQBOP��?BJL>KFKD�QEB�BUFPQBK@B�LC�PQOFM�J>IIP��

���   AMMIL�

P>;�=>O
?:LM
�
���   AMMIL�

P>;�=>O
E:;�:G=�\>E=�=:M:�=B??>K>G<>L
�E:;�=:M:�
���   AMMIL�

P>;�=>O
E:;�:G=�\>E=�=:M:�=B??>K>G<>L
�\>E=�=:M:�
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BNR>IFKD�KL�I>KDR>DB�?BFKD�PBQ�PL��QEFP�FPK_Q�PLJBQEFKD�LRO�A>Q>�TLRIA�?B�RPBCRI�CLO��
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RPBA�LK�OLRDEIV����LC�>II�P>JMIBA�M>DBP��

7E>Q�>OB�QEB�KBUQ�MLMRI>O�@RPQLJ�BIBJBKQP�QE>Q�>OB�KLQ�M>OQ�LC�3IFABO�2BSLIRQFLK��

���   AMMIL�

P>;�:K<ABO>�HK@
P>;
��������������
AMMI�
 
<H=>�@HH@E>�<HF
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https://web.archive.org/web/20060203035414/http://code.google.com/webstats/index.html
https://html.spec.whatwg.org/multipage/text-level-semantics.html#the-samp-element
https://html.spec.whatwg.org/multipage/text-level-semantics.html#the-samp-element
https://html.spec.whatwg.org/multipage/custom-elements.html#custom-elements-core-concepts
https://www.sliderrevolution.com/
https://www.sliderrevolution.com/


Custom element Desktop Mobile 

pages-css ����� �����

wix-image ����� �����

router-outlet ����� �����

wix-iframe ����� �����

ss3-loader ����� �����

&FDROB�������-LPQ�RPBA�@RPQLJ�BIBJBKQP�KLQ�PQ>OQFKD�TFQE�rs- ��

4EFP�FP�JLOB�AFSBOPB��pages-css �� wix-image �>KA�wix-iframe �@LJB�COLJ�QEB�7FU�TB?PFQB�

?RFIABO�� router-outlet �LOFDFK>QBP�FK�!KDRI>O��!KA� ss3-loader �PBBJP�QL�?B�OBI>QBA�QL�

3J>OQ�3IFABO��

Obsolete elements 

!OB�L?PLIBQB�BIBJBKQP�PQFII�>�QEFKD��'FSBK�QE>Q�KLQ
S>IFA>QFKD�FP�PQFII�>�QEFKD��VBP��

"B@NK>������ �+;LHE>M>�>E>F>GML��
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https://almanac.httparchive.org/static/images/2022/markup/obsolete-elements.png
https://almanac.httparchive.org/static/images/2022/markup/obsolete-elements.png


/K������LC�M>DBP��VLR�PQFII�dKA�center �BIBJBKQP��EF�'LLDIB�ELJB�M>DB�� 	��>KA�LK������LC�

M>DBP��VLR�dKA�font �BIBJBKQP��5PB�LC�?LQE�BIBJBKQP�TBKQ�ALTK��ALTK������FK�?LQE�@>PBP	��

CLOQRK>QBIV��TEFIB�marquee �� nobr ��>KA�big �AFAK_Q�TFQKBPP�PFDKFd@>KQ�@E>KDBP��

center �>KA�font �J>HB�CLO�QEB�IFLK_P�PE>OB�������	�LC�>II�L?PLIBQB�BIBJBKQP��MBO�LRO�>K>IVPFP��

Attributes 

)C�BIBJBKQP�>OB�QEB�?OB>A�LC�(4-,��QEBK�>QQOF?RQBP�>OB�QEB�?RQQBO��7E>Q�@>K�TB�IB>OK�EBOB��

Top attributes 

4EB�JLPQ�MLMRI>O�>QQOF?RQB��?V�C>O��T>P�>KA�PQFII�FP�class ��

"B@NK>������ �+;LHE>M>�>E>F>GML�K>E:MBO>�NL>��
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https://www.google.com/
https://almanac.httparchive.org/static/images/2022/markup/obsolete-elements-relative-use.png
https://almanac.httparchive.org/static/images/2022/markup/obsolete-elements-relative-use.png


4EFP�LOABO�FPK_Q�>KV�AFCCBOBKQ�COLJ�TE>Q�TB_SB�PBBK�I>PQ�VB>O��?RQ�QEBOB�>OB�PLJB�@E>KDBP��

b� class ��� ���� 	�� href ��� ���� 	�� style ��� ���� 	�� id ��� ���� 	�� type ��� ���� 	��

title ��� ���� 	��>KA�value ��� ���� 	�>OB�>II�RPBA�>�IFQQIB�IBPP�QE>K�?BCLOB��

b� src ��� ���� 	�>KA�alt ��� ���� 	�>OB�RPBA�JLOB�QE>K�?BCLOB]QBKQ>QFSBIV�DLLA�KBTP�

CLO�>@@BPPF?FIFQV��

b� rel �RP>DB�E>PK_Q�@E>KDBA�PFDKFd@>KQIV��

!OB�QEBOB�>QQOF?RQBP�TB�dKA�LK��KB>OIV	�BSBOV�AL@RJBKQ��9BP��

"B@NK>������ �� MMKB;NM>�NL:@>��
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https://almanac.httparchive.org/static/images/2022/markup/attribute-usage.png
https://almanac.httparchive.org/static/images/2022/markup/attribute-usage.png


href �� src �� content ��JBQ>A>Q>	��>KA�name ��JBQ>A>Q>��CLOJ�FABKQFdBOP	�>OB�MOBPBKQ�LK�

KB>OIV�BSBOV�AL@RJBKQ�FK�LRO�P>JMIB��

data-*  attributes 

&LO�data-* �>QQOF?RQBP]TEF@E�>IILT�>RQELOP�QL�BJ?BA�QEBFO�LTK�@RPQLJ�JBQ>A>Q>]TB�>IPL�

MRIIBA�KBT�FKCLOJ>QFLK��

4EFP�@E>KDBA�LKIV�IFQQIB�@LJM>OBA�QL�I>PQ�VB>O_P�data-* �>QQOF?RQBP�PQ>QP��(BOB�>OB�PLJB�

@E>KDBP�QL�@>II�LRQ��

b� data-id �FP�PQFII�QEB�JLPQ�MLMRI>O�data-* �>QQOF?RQB��TFQE�>������FK@OB>PB�

@LJM>OBA�QL�������

"B@NK>������ �� MMKB;NM>�NL:@>�;R�I:@>��
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https://almanac.httparchive.org/static/images/2022/markup/attribute-usage.png
https://almanac.httparchive.org/static/images/2022/markup/attribute-usage.png
https://html.spec.whatwg.org/multipage/dom.html#embedding-custom-non-visible-data-with-the-data-*-attributes
https://html.spec.whatwg.org/multipage/dom.html#embedding-custom-non-visible-data-with-the-data-*-attributes
https://almanac.httparchive.org/en/2021/markup#data--attributes
https://almanac.httparchive.org/en/2021/markup#data--attributes


b� data-element_type ��QELRDE�FQP�MLPFQFLK�PQ>VBA�QEB�P>JB��D>FKBA������>P�TBII��

b� data-testid �O>KHBA����?BCLOB��D>FKBA�������>KA�GRJMBA�QL�����

b� data-widget_type �O>KHBA�����D>FKBA������MLMRI>OFQV��>KA�>IPL�D>FKBA�QTL�PMLQP��

Q>HFKD����FK�������

data-element_type �>KA�data-widget_type �OBI>QB�QL�%IBJBKQLO�� ��TEFIB�A>Q>
QBPQFA�FP�

@LJFKD�COLJ�4BPQFKD�,F?O>OV�� ��

, BQ_P�E>SB�>�ILLH�>Q�ELT�LCQBK�TB�dKA�data-* �>QQOF?RQBP�LK�LRO�M>DBP��

"B@NK>������ � :M:�:MMKB;NM>�IHINE:KBMR��
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https://developers.elementor.com/
https://testing-library.com/
https://almanac.httparchive.org/static/images/2022/markup/data-attribute-popularity.png
https://almanac.httparchive.org/static/images/2022/markup/data-attribute-popularity.png


4EBFO�MLMRI>OFQV�FP�EFDE��0BO�QEB�@E>OQ�>?LSB�@ILPB�QL�BSBOV�CLROQE�AL@RJBKQ�RPBP�data-* 

>QQOF?RQBP��"RQ�QEB�LSBO>II�A>Q>�PELT�QE>Q�����LC�AL@RJBKQP�RPB�>Q�IB>PQ�LKB�data-* 

>QQOF?RQB��4E>Q_P�NRFQB�PLJB�>ALMQFLK��

Social markup 

,>PQ�VB>O_P�BAFQFLK�FKQOLAR@BA�>�PB@QFLK�LK�PL@F>I�J>OHRM�� ��PMB@F>I�J>OHRM�TEF@E�J>HBP�FQ�B>PFBO�

CLO�PL@F>I�MI>QCLOJP�QL�FABKQFCV�>KA�AFPMI>V�QEB�OBPMB@QFSB�JBQ>A>Q>��(BOB_P�QEB������RMA>QB��

$L�VLR�KBBA�>II�LC�QEFP�JBQ>A>Q>��4E>Q�ABMBKAP�LK�VLRO�OBNRFOBJBKQP��"RQ�FC�QEBPB�

OBNRFOBJBKQP�>OB�>?LRQ�PELTFKD�QFQIB��ABP@OFMQFLK��>KA�FJ>DB��VLR�ALK_Q�PBBJ�QL�KBBA�KB>OIV�>P�

"B@NK>������ �/H<B:E�F>M:�GH=>L�NL:@>��
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https://almanac.httparchive.org/en/2021/markup#social-markup
https://almanac.httparchive.org/static/images/2022/markup/social-meta-nodes-usage.png
https://almanac.httparchive.org/static/images/2022/markup/social-meta-nodes-usage.png


JR@E��9LR�J>V�?B�>?IB�QL�AL�TFQE�twitter:card �� og:title �� og:description ��ELLHBA�

RM�QL�PQ>KA>OA�description �JBQ>A>Q>	��>KA�og:image ��4EB�>RQELO�>KA�J>KV�LQEBOP�E>SB�

ABP@OF?BA�LMQFLKP�CLO�JFKFJ>I�PL@F>I�J>OHRM�� ��

Conclusion 

4EFP�T>P�>�DI>K@B�>Q�(4-,�FK�������

4EB�@LK@IRPFLK�FP�?OFBC��'LFKD�COLJ�VB>O�QL�VB>O��FQ_P�E>OA�QL�P>V�TE>Q�FJMLOQ>KQ�QOBKAP�TBOB�

PQ>OQBA�LO�OBSBOPBA��$L@RJBKQ�PFWB�PBBJP�QL�HBBM�DOLTFKD]>Q�IB>PQ�COLJ������QL������QL�

������4EB�KRJ?BO�LC�BIBJBKQP�MBO�M>DB�DLBP�RM�BSBOV�VB>O�QLL��4EBOB�J>V�?B�PIFDEQIV�JLOB�

alt �>QQOF?RQBP�KLT��?RQ�QE>Q_P�OBI>QFSB�QL�FQPBIC�>KA�TB�@>K_Q�QBII�TEBQEBO�JLOB�FJ>DBP�KLT�AL�

E>SB�>K�>MMOLMOF>QB�alt �>QQOF?RQB�PBQ]KLO�TEBQEBO�FQP�QBUQ�FP�OB>IIV�JB>KFKDCRI�� ��

"RQ�TFQE�>II�LC�QEFP��QEB�7B?�!IJ>K>@�TFII�EBIM��7B_OB�DLFKD�QL�ILLH�>Q�(4-,�>D>FK]KBUQ�VB>O��

QEB�VB>O�>CQBO�KBUQ��>KA�QEB�VB>O�>CQBO�QE>Q��!KA�TB_II�DL�FKQL�JLOB�ABQ>FI�>D>FK�>KA�TB_II�ILLH�

?>@H�>Q�JLOB�VB>OP��

7E>Q�MBOE>MP�TB_II�>IPL�?B�>?IB�QL�AL�FP�QL�ILLH�>Q�@LKCLOJ>K@B�QLL��.LQ�BSBOVLKB�J>V�@>OB�

>?LRQ�QEFP�>Q�QEFP�QFJB�FK�LRO�dBIA��"RQ�TB_OB�>II�MOLCBPPFLK>IP��>KA�FQ�PBBJP�>Q�IB>PQ�OBIBS>KQ�QL�

HKLT�TEBQEBO�LSBO>II��TB�MOLAR@B�TLOH�QE>Q�@LOOBPMLKAP�QL�QEB�RKABOIVFKD�PQ>KA>OA�P	�� ��!CQBO�

>II��QEFP�PELRIAK_Q�?B�>�@E>MQBO�>?LRQ�C>KQ>PV�(4-,]FQ�PELRIA�?B�LKB�>?LRQ�(4-,�QE>Q�>@QR>IIV�

TLOHP��)Q_P�LKB�LC�QEB�JLPQ�FJMLOQ>KQ�TB?�PQ>KA>OAP��

Author 

*BKP�/IFSBO�-BFBOQ�

 G�Q� �  EQQMP���J>P�QL� G�Q� �  JBFBOQ�@LJ� � G�Q� � JBFBOQ�� EQQMP���JBFBOQ�@LJ�BK��

*BKP�/IFSBO�-BFBOQ�FP�>K�BKDFKBBOFKD�IB>A�>KA�>RQELO��0A>�3>;� >O>EHIF>GM�

#EHLL:KR�� ��1I@K:=>�5HNK�$0)(�� 	��TEL�TLOHP�>P�>K�BKDFKBBOFKD�J>K>DBO�>Q�

,FSB0BOPLK�� ��(B�PMB@F>IFWBP�FK�(4-,�>KA�#33�JFKFJFW>QFLK�>KA�LMQFJFW>QFLK��*BKP�

OBDRI>OIV�TOFQBP�>?LRQ�QEB�@O>CQ�LC�TB?�ABSBILMJBKQ�LK�EFP�TB?PFQB��JBFBOQ�@LJ�� ��
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Part I Chapter 4 

Structured Data 

Written by Andrea Volpini and Allen ONeill 
.>OB>P>=�;R�.H;�0 >BM>EF:G�:G=�&HGH��E=>KLHG�
�G:ERS>=�;R�.B<D�2BL<HFB�
!=BM>=�;R�&:LFBG>� KN=@>�3BEELHG�

Introduction 

4EFP�FP�QEB�PB@LKA�VB>O�QE>Q�QEB�7B?�!IJ>K>@�E>P�FK@IRABA�>�@E>MQBO�LK�PQOR@QROBA�A>Q>��,>PQ�

VB>O_P�@LKQBKQ�D>SB�>�PLIFA�DOLRKAFKD�� �FK�QEB�@LK@BMQ�LC�PQOR@QROBA�A>Q>��LRQIFKFKD�QEB�OB>PLK�FQ�

BUFPQP��QEB�JLPQ�COBNRBKQIV�RPBA�QVMBP��>KA�ELT�FQ�?BKBdQP�LOD>KFW>QFLKP��4EFP�VB>O�TB�

@LJM>OBA�A>Q>�D>QEBOBA�FK������TFQE�QEB�MOBSFLRP�A>Q>�COLJ�I>PQ�VB>O��PL�TBOB�>?IB�QL�JLKFQLO�

QOBKAP�QE>Q�L@@ROOBA�TFQEFK�QE>Q�MBOFLA��

$BPMFQB�J>KV�>AS>K@BP�FK�J>@EFKB�IB>OKFKD�>KA�FK�M>OQF@RI>O�QEB�dBIA�LC�`K>QRO>I�I>KDR>DB�

MOLDOBPPFKDa��A>Q>�PQFII�KBBAP�QL�?B�MOBPBKQBA�FK�>�J>@EFKB
OB>A>?IB�CLOJ>Q��3QOR@QROBA�A>Q>�

>PPFPQP�FK�FKCLOJ>QFLK�AFP@LSBO>?FIFQV�FK�TB?�PB>O@E��A>Q>�IFKH>DB�>KA�>O@EFS>I�MROMLPBP��"V�

FJMIBJBKQFKD�PQOR@QROBA�A>Q>�LK�TB?PFQBP��BKDFKBBOP�>KA�TB?�@LKQBKQ�@OB>QLOP�C>@FIFQ>QB��

b� J>HFKD�TB?PFQB�A>Q>�JLOB�TFABIV�>S>FI>?IB�CLO�>RQLJ>QBA�AFP@LSBOV�>KA�IFKHFKD�
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b� QEB�LMBK�>S>FI>?FIFQV�LC�A>Q>�CLO�MR?IF@�OBPB>O@E�

b� BKPROFKD�QEB�NR>IFQV�LC�QEB�LOD>KFW>QFLK_P�A>Q>�FP�J>FKQ>FKBA�TEBK�QEB�A>Q>�IB>SBP�

FQP�LOFDFK�

/OD>KFW>QFLKP�LC�>II�PFWBP�>KA�QVMBP�T>KQ�QEBFO�@LKQBKQ�QL�?B�AFP@LSBOBA�LK�QEB�TB?��3B>O@E�

BKDFKBP�PR@E�>P�'LLDIB�>KA�"FKD�BJME>PFWB�A>Q>�AFP@LSBO>?FIFQV�?V�MOLJLQFKD�QEB�RPB�LC�

PQOR@QROBA�A>Q>��&OLJ�>K�3%/ �MLFKQ�LC�SFBT��FQ�FP�>AS>KQ>DBLRP�QL�MOBPBKQ�A>Q>�FK�>K�B>PV�QL�dKA�

>KA�M>OPB�J>KKBO��3LJB�LC�QEBPB�>AS>KQ>DBP�TFII�?B�AFP@RPPBA�FK�QEB�RPB�@>PBP�>KA�HBV�

@LK@BMQP�PB@QFLKP�TFQEFK�QEFP�@E>MQBO��

,>PQ�VB>O_P�FKQOLAR@QFLK�� �MLFKQBA�LRQ�QE>Q�`TEBK�J>@EFKBP�@>K�OBIF>?IV�BUQO>@Q�PQOR@QROBA�A>Q>��

>Q�P@>IB��TB�BK>?IB�KBT�>KA�PJ>OQBO�QVMBP�LC�PLCQT>OB��PVPQBJP��PBOSF@BP�>KA�?RPFKBPPBPa��4EFP�

VB>O_P�@E>MQBO�FK@IRABP�PB@QFLKP�QE>Q�BUMILOB�OB@BKQIV�MR?IFPEBA�OBPB>O@E�LK�PQOR@QROBA�A>Q>��

LMBK�PLRO@B�CO>JBTLOHP�>KA�QLLIP�QE>Q�>PPFPQ�QEB�DBKBO>QFLK�LC�EFDE
NR>IFQV�PQOR@QROBA�A>Q>��

4EFP�VB>O�TB�MOLSFAB�QEB�dOPQ�VB>O�LSBO�VB>O�@LJM>OFPLK�LC�JBQOF@P�PR@E�>P�QEB�MOBPBK@B�LC�

AFCCBOBKQ�PQOR@QROBA�A>Q>�QVMBP�>P�TBII�>P�QEB�DOLTQE�LC�QELPB�PQOR@QROBA�A>Q>�QVMBP��>KA�

BU>JFKBP�QEB�BSLISFKD�?BKBdQP�LC�RPFKD�PQOR@QROBA�A>Q>��(>SFKD�>�?>PBIFKB�LC�A>Q>�COLJ������

>IILTP�RP�QL�D>FK�FKPFDEQP�FKQL�ELT�QEB�RPB�LC�PQOR@QROBA�A>Q>�E>P�@E>KDBA�LSBO�QEB�FKQBOSBKFKD�

MBOFLA�>KA�L?PBOSB�FKQBOBPQFKD�QOBKAP��CLO�BU>JMIB�QEB�DOLTQE�LC�4FH4LH�FK�QEB�MBOFLA��

Data caveats 

3QOR@QROBA�A>Q>�@>K�>MMB>O�FK�J>KV�CLOJP��>KA�J>V�?B�JLOB�SFPF?IB�FK�@BOQ>FK�ALJ>FKP��>KA�

QEBFO�@LOOBPMLKAFKD�TB?PFQBP��LSBO�LQEBOP��&LO�BU>JMIB��@LJM>OB�>�KBTP�TB?PFQB�TFQE�>K�

B@LJJBO@B�TB?PFQB��)K�DBKBO>I��>�KBTP�PFQB�PELTP�QEB�JLPQ�FJMLOQ>KQ�?OB>HFKD�KBTP�LK�FQP�

ELJB�M>DB��QEBOBCLOB�QEB�PQOR@QROBA�A>Q>�OBI>QFKD�QL�QEB�KBTP�>OQF@IBP�J>V�?B�MOBPBKQ�LK�QEB�

J>FK�TB?PFQB�I>KAFKD�M>DB�>QQ>@EBA�>P�A>Q>
PKFMMBQP�QL�QEB�FKAFSFAR>I�>OQF@IB�EB>AIFKBP��)K�

@LJM>OFPLK��PQOR@QROBA�A>Q>�FK�B@LJJBO@B�MBOQ>FKP�QL�FKAFSFAR>I�MOLAR@QP�>KA��>P�PR@E��FP�

JLPQIV�MOBPBKQ�TFQEFK�>�TB?PFQB_P�MOLAR@Q�@>Q>ILD�FQPBIC��>KA�FK�J>KV�T>VP��`EFAABKa�COLJ�>�EFDE�

IBSBI�PB>O@E�LC�QEB�J>FK�K>SFD>QFLK�>KA�MOLJLQFLK>I�M>OQP�LC�QEB�TB?PFQB��4EFP�FP�QEB�HBV�@>SB>Q�

QE>Q�TB�KBBA�QL�?B�>T>OB�LC�FK�OBI>QFLK�QL�QEB�PQOR@QROBA�A>Q>�@E>MQBO�>KA�OBMLOQ��

$RB�QL�QEB�C>@Q�QE>Q�QEB�QB@EKLILDV�RPBA�QL�E>OSBPQ�A>Q>�COLJ�TB?PFQBP�LKIV�P@O>Q@EBP�QEB�

PROC>@B�LC�PFQBP��FB��QEB�ELJB�M>DBP	��>KA�ALBP�KLQ�DL�FKQL�ABMQE�LK�>�CRII�@O>TI�LC�QEB�PFQB��TB�
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Knowledge graphs 
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Explainable AI 
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Ecommerce & business 
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Data type Change 
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Further JSON-LD insights - relative changes 
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!MMIVFKD�@LJMOBPPFLK�M>FKQP�>�SBOV�AFCCBOBKQ�MF@QROB��4EB�JBAF>K�dIB�PFWB�AFCCBOBK@BP�>OB�

KBDIFDF?IB��>KA�I>ODB�CLKQP�>OB�JR@E�PJ>IIBO�TEBK�RPFKD�glyf �LRQIFKBP��

)K�LQEBO�TLOAP��BSBK�FC�CFF �PQ>OQP�LRQ�PJ>IIBO��FQ�@LJMOBPPBP�JR@E�IBPP�QE>K�glyf ��PL�FQ�>II�

BSBKP�LRQ�FK�QEB�BKA��)K�C>@Q]CLO�I>ODBO�dIBP]FQ�>MMB>OP�RPFKD�QEB�glyf �CLOJ>Q�MOLAR@BP�

PJ>IIBO�PFWBP��

Resource hints 

2BPLRO@B�EFKQP�>OB�PMB@F>I�FKPQOR@QFLKP�QL�QEB�?OLTPBO�QL�IL>A�LO�OBKABO�>�OBPLRO@B�?BCLOB�FQ�

KLOJ>IIV�TLRIA��"OLTPBOP�KLOJ>IIV�LKIV�IL>A�TB?�CLKQP�TEBK�QEBV�HKLT�>�CLKQ�FP�RPBA�LK�QEB�

M>DB��)K�LOABO�QL�HKLT�QE>Q��FQ�KBBAP�QL�E>SB�M>OPBA�?LQE�QEB�(4-,�>KA�#33��(LTBSBO��FC�VLR��>P�

>�TB?�ABSBILMBO��HKLT�QE>Q�>�CLKQ�TFII�?B�RPBA��VLR�@>K�RPB�OBPLRO@B�EFKQP�QL�QBII�QEB�?OLTPBO�QL�

IL>A�CLKQP�JR@E�B>OIFBO��

4EBOB�>OB�PBSBO>I�QVMBP�LC�OBPLRO@B�EFKQP�QE>Q�>OB�OBIBS>KQ�QL�TB?�CLKQP��dns-prefetch ��

preconnect ��>KA�preload ]FK�LOABO�LC�QEB�ILTBPQ�QL�EFDEBPQ�FJM>@Q��)AB>IIV�VLR�TLRIA�IFHB�

QL�MOBIL>A�VLRO�JLPQ�FJMLOQ>KQ�CLKQP��?RQ�ABMBKAFKD�LK�TEBOB�QEBV�>OB�ELPQBA�QE>Q�J>V�KLQ�

>IT>VP�?B�MLPPF?IB��
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4EBOB�E>PK_Q�?BBK�>KV�I>ODB�@E>KDB�FK�QEB�RPB�LC�dns-prefetch �EFKQP�PFK@B�������?RQ�QEBOB�

E>P�?BBK�>�C>FOIV�PFDKFd@>KQ�FK@OB>PB�FK�QEB�RPB�LC�preload ��COLJ�����FK������QL�����FK�����	�

>KA�preconnect ��COLJ����FK������QL�����FK�����	��4EFP�FP�DOB>Q��

!P�JBKQFLKBA�FK�QEB������@E>MQBO��� �� preload �>KA�preconnect �OBPLRO@B�EFKQP�E>SB�QEB�

PFKDIB�I>ODBPQ�FJM>@Q�LK�VLRO�CLKQ�IL>AFKD�MBOCLOJ>K@B��)K�JLPQ�@>PBP�FQ�FP�>P�PFJMIB�>P�>AAFKD�>�

IFKH�BIBJBKQ�QL�VLRO�EB>A��&LO�BU>JMIB��FC�VLR�RPB�'LLDIB�&LKQP��
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FQ�B>OIV�>KA�FQ�TFII�IFHBIV�?B�>S>FI>?IB�TEBK�QBUQ�OBKABOFKD�PQ>OQP��

font-display 
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QBUQ��/QEBO�?OLTPBOP�PELTBA�C>II?>@H�CLKQP�OFDEQ�>T>V�>KA�PT>MMBA�QEBJ�TEBK�QEB�TB?�CLKQ�

IL>ABA��7EBK�>�C>II?>@H�CLKQ�FP�OBMI>@BA�?V�>�TB?�CLKQ��QEFP�FP�@>IIBA�LP:I ��

4L�DFSB�TB?�ABSBILMBOP�JLOB�@LKQOLI�LSBO�CLKQ�IL>AFKD��QEB�font-display �ABP@OFMQLO�T>P�

FKQOLAR@BA�QL�QBII�QEB�?OLTPBO�ELT�FQ�PELRIA�?BE>SB�TEFIB�TB?�CLKQP�>OB�IL>AFKD��)Q�ABdKBP�CLRO�

AFCCBOBKQ�S>IRBP�LC�TE>Q�QL�AL�TEFIB�CLKQP�>OB�IL>AFKD��4EBPB�S>IRBP�>OB�FJMIBJBKQBA�RPFKD�

AFCCBOBKQ�@LJ?FK>QFLKP�LC�;EH<D�>KA�LP:I �?BE>SFLO��

b� swap ��?IL@H�CLO�>�SBOV�PELOQ�MBOFLA�>KA�>IT>VP�PT>M��

b� block ��?IL@H�CLO�>�PELOQ�MBOFLA�>KA�>IT>VP�PT>M��

b� fallback ��?IL@H�CLO�>�SBOV�PELOQ�MBOFLA�>KA�PT>M�TFQEFK�>�PELOQ�MBOFLA��

b� optional ��?IL@H�CLO�>�SBOV�PELOQ�MBOFLA�>KA�KL�PT>M�MBOFLA��

4EBOB�FP�>IPL�auto ��TEF@E�IB>SBP�QEB�AB@FPFLK�RM�QL�QEB�?OLTPBO]>II�JLABOK�?OLTPBOP�RPB�

block �>P�QEB�ABC>RIQ�S>IRB��

5PB�LC�font-display: swap �E>P�DOLTK�QL�>K�FJMOBPPFSB������COLJ� ����FK����� ��� 	��!�C>FO�

@ERKH�LC�QEFP�FK@OB>PB�@>K�JLPQ�IFHBIV�?B�>QQOF?RQBA�QL�'LLDIB�&LKQP�J>HFKD�PT>M�QEB�
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MBOCLOJ>K@B�LC�QEBFO�PFQB��?RQ�FQ�FP�>K�FKQBOBPQFKD��FC�KLQ�PIFDEQIV�TLOOVFKD��ABSBILMJBKQ��

/RO�DRBPP�FP�QE>Q�ABSBILMBOP]LO�QEBFO�@RPQLJBOP]OB>IIV�AFPIFHB�PBBFKD�>�e>PE�LC�C>II?>@H�CLKQP��

5PFKD�font-display: block �FP�>K�B>PV�`dUa�CLO�QE>Q�MOL?IBJ��(LTBSBO��QEBOB�FP�>�?BQQBO�

PLIRQFLK�LK�QEB�ELOFWLK��)K�QEB�KB>O�CRQROB�VLR�@>K�RPB�#33�CLKQ�JBQOF@�LSBOOFABP�QL�QTB>H�VLRO�

C>II?>@H�CLKQP�QL�>MMOLUFJ>QB�QEB�JBQOF@P�LC�VLRO�TB?�CLKQP��4EFP�TFII�OBAR@B�QEB�G>OOFKD�OBeLT�

LC�QBUQ�TEBK�>�C>II?>@H�CLKQ�FP�PT>MMBA�TFQE�>�TB?�CLKQ��

4EB�#33�ascent-override �� descent-override �� line-gap-override ��>KA�size-

adjust �ABP@OFMQLOP�DL�FKQL�QEB�@font-face �ORIB�>KA�@>K�?B�RPBA�QL�LSBOOFAB�QEB�JBQOF@P�FK�
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QE>Q�OLRDEIV�J>Q@EBP�VLRO�TB?�CLKQ]EBV��dK>IIV�>�DLLA�RPB�CLO�local() ��

4EBPB�@font-face �ABP@OFMQLOP�>OB�SBOV�KBT��?RQ�>OB�>IOB>AV�PBBFKD�PLJB�RPB��4L�J>HB�QEBJ�

BSBK�JLOB�RPBCRI�ABSBILMBOP�KBBA�QTL�QEFKDP��
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MI>QCLOJP��4EBV�@LRIA�BSBK�?B�S>OF>?IB�CLKQP��)J>DFKB�QEB�MLPPF?FIFQFBP��

��� 4LLIP�QL�>RQLJ>QF@>IIV�J>Q@E�CLKQP�?V�QTB>HFKD�FQP�PFWB�>KA�JBQOF@P��$LFKD�QEFP�?V�

E>KA�FP�SBOV�QFJB
@LKPRJFKD��PL�>�QLLI�FP�>�JRPQ��4EFP�FP�KLQ�FKQBKABA�>P�>�

OBMI>@BJBKQ�CLO�QEB�TB?�CLKQ��?RQ�JBOBIV�>P�>�QBJMLO>OV�C>II?>@H�TEFIB�QEB�TB?�
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Families & foundries 

Family desktop mobile 

2L?LQL� ������ �����

&LKQ�!TBPLJB� ������ ������

.LQL�3>KP� ������ �����

/MBK�3>KP� ����� �����

,>QL� ����� �����

0LMMFKP� ����� �����

-LKQPBOO>Q� ����� �����

3LRO@B�3>KP�0OL� ����� �����

F@LJLLK� ����� �����

0OLUFJ>�.LS>� ����� �����

2>IBT>V� ����� �����

.LQL�3BOFC� ����� �����

5?RKQR� ����� �����

.>KRJ'LQEF@� ����� �����

/PT>IA� ����� �����

04�3>KP� ����� �����

', 90()#/.3�(>IeFKDP� ����� �����

2R?FH� ����� �����

BF@LKP� ����� �����

OBSF@LKP� ����� �����

&FDROB�������-LPQ�RPBA�CLKQP��

7FQE�'LLDIB�&LKQP_�J>PPFSB�FJM>@Q�LK�TB?�CLKQ�PBOSFKD��FQ�FP�KL�PROMOFPB�QEB�JLPQ�RPBA�CLKQ�LK�

QEB�TB?�FP�2L?LQL��2L?LQL�T>P�@OB>QBA�?V�'LLDIB�>P�>�PVPQBJ�CLKQ�CLO�FQP�!KAOLFA�LMBO>QFKD�

PVPQBJ��4EFP�>IPL�BUMI>FKP�QEB�ERDB�AFP@OBM>K@V�?BQTBBK�2L?LQL_P�RPB�LK�JL?FIB�@LJM>OBA�QL�

ABPHQLM�PFQBP��/K�!KAOLFA��'LLDIB�&LKQP�TFII�RPB�QEB�PVPQBJ�FKPQ>IIBA�SBOPFLK�FKPQB>A�LC�
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ALTKIL>AFKD�FQ�>P�>�TB?�CLKQ��

&LKQ�!TBPLJB�Q>HBP�QEB�KRJ?BO�QTL�PMLQ��TEF@E�FP�>K�FJMOBPPFSB�>@@LJMIFPEJBKQ�CLO�TE>Q�FP�

BPPBKQF>IIV�>�PFKDIB�CLKQ�C>JFIV��&LKQ�!TBPLJB��@LJ?FKBA�TFQE�)@LJLLK��'IVMEF@LKP��BF@LKP��>KA�

OBSF@LKP�J>HB�RM�KB>OIV�����LC�>II�TB?�CLKQP�RPBA�LK�TB?PFQBP��)@LK�CLKQP�>OB�MOL?IBJ>QF@�

COLJ�>K�>@@BPPF?FIFQV�MLFKQ�LC�SFBT��� ��PL�FQ�FP�TLOOVFKD�QL�PBB�QEFP�?BFKD�PL�MLMRI>O��
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F@LK��CLKQ�FK�QEB�QLM�����4E>Q_P�>K�>J>WFKD�>@EFBSBJBKQ�?V�->OH�3FJLKPLK�3QRAFL��� ��

!KLQEBO�FKQBOBPQFKD�C>@Q�FP�QE>Q�>�I>ODB�MLOQFLK�LC�QEB�QLM�C>JFIFBP�>OB�LMBK�PLRO@B��4EFP�@>K�?B�

@OBAFQBA�QL�'LLDIB�&LKQP�TEL�E>SB�BFQEBO�@LJJFPPFLKBA�QEBPB�CLKQP�LO�FK@IRABA�BUFPQFKD�LMBK�

PLRO@B�CLKQP�FK�QEBFO�IF?O>OV��

Vendor desktop mobile 

'LLDIB� ������ ������

&LKQ�!TBPLJB� ������ ������

�RH>PW�$WFBAWF@� ����� �����

)KAF>K�4VMB�&LRKAOV� ����� �����

*RIFBQ>�5I>KLSPHV� ����� �����

!AL?B� ����� �����

!P@BKABO�#LOMLO>QFLK� ����� �����

)@LJLLK� ����� �����

->OH�3FJLKPLK�3QRAFL� ����� �����

0>O>4VMB�)K@�� ����� �����

&FDROB�������-LPQ�MLMRI>O�CLKQ�CLRKAOFBP��
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"BPFABP�I>ODB�@LJM>KFBP�IFHB�'LLDIB��!AL?B��!P@BKABO��-LKLQVMB	��FQ�FP�DLLA�QL�PBB�PBSBO>I�

PJ>IIBO�@LJM>KFBP�>KA�BSBK�PBSBO>I�FKAFSFAR>IP�E>SFKD�PR@E�>�I>ODB�FJM>@Q��

OpenType features 

/MBK4VMB�CB>QROBP�>OB�LCQBK�OBCBOOBA�QL�>P�>�CLKQ_P�PRMBOMLTBOP��!KA�LC�@LROPB��QEB�CLKQP�TFQE�

PRMBOMLTBOP�>OB�LCQBK�RKOB@LDKFWBA��/MBK4VMB�CB>QROBP�>OB�E>OA�QL�AFP@LSBO�>KA�RPB��

&LOQRK>QBIV��QEBOB�>OB�TB?�QLLIP��PR@E�>P�7 >H>J>F�&LKARB��� ��QE>Q�@IB>OIV�PELT�VLR�TEF@E�

CB>QROBP�QEBOB�>OB��TE>Q�QEBV�AL��>KA�ELT�QL�RPB�QEBJ��

3LJB�/MBK4VMB�CB>QROBP�>OB�CLO�PQVIFPQF@�MROMLPBP�LKIV��TEFIB�LQEBOP�>OB�OBNRFOBA�QL�OBKABO�
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DLLA�@E>K@B�QEB�CLKQ�VLR�>OB�RPFKD�>IPL�E>P�PRMBO�MLTBOP��
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QL�FJMOLSB�IBDF?FIFQV��)Q_P�>IPL�@LJJLK�CLO�/MBK4VMB�CB>QROBP�QL�LCCBO�>IQBOK>QFSB�SBOPFLKP�LC�

DIVMEP��CLO�BU>JMIB�?V�>AAFKD�PT>PEBP��
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AFP@OBQFLK>OV�CB>QROB�FP��KLQ�PROMOFPFKDIV��IFD>QROBP��4EFP�FP�CLIILTBA�?V�>�TELIB�O>KDB�LC�CB>QROBP�

QE>Q�JLAFCV�KRJBO>IP�IFHB�CO>@QFLKP��MOLMLOQFLK>I�KRJBO>IP��Q>?RI>O�KRJBO>IP��IFKFKD�KRJBO>IP��

>KA�LOAFK>IP��3RMBOP@OFMQP�>OB�>IPL�PLJBTE>Q�@LJJLK��
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)C�TB�ILLH�>Q�OBNRFOBA�/MBK4VMB�CB>QROBP��QEBOB�>OB�QTL�QE>Q�PQ>KA�LRQ�COLJ�BSBOVQEFKD�BIPB��

D>KGBG@�>KA�EH<:EBS>=�?HKFL��,L@>IFWBA�CLOJP�>OB�RPBA�QL�PMB@FCV�>IQBOK>QB�DIVMEP�QE>Q�>OB�

OBNRFOBA�LO�MOBCBOOBA�?V�PLJB�I>KDR>DBP��4EFP�FJMIFBP�QE>Q�>�DLLA�>JLRKQ�LC�CLKQP�PRMMLOQ�

JRIQFMIB�I>KDR>DBP��TEF@E�FP�>�DOB>Q�PFDK�LC�MOLDOBPP�CLO�FKQBOK>QFLK>IFW>QFLK��

+BOKFKD�FP�QEB�MOL@BPP�LC�PIFDEQIV�FK@OB>PFKD�LO�AB@OB>PFKD�QEB�PM>@B�?BQTBBK�>KV�@LJ?FK>QFLK�

LC�QTL�DIVMEP�QL�J>HB�QEB�PM>@B�?BQTBBK�QEBJ�PBBJ�JLOB�BSBK��+BOKFKD�FP�BK>?IBA�?V�ABC>RIQ�

LK�>II�?OLTPBOP��PL�>P�ILKD�>P�QEB�CLKQ�PRMMLOQP�HBOKFKD�FQ�TFII�?B�BK>?IBA��

/KIV�����LC�>II�TB?�CLKQP�E>SB�HBOKFKD�A>Q>�PQLOBA�>P�BFQEBO�>K�/MBK4VMB�CB>QROB��LO�RPFKD�QEB�

LIABO�kern �Q>?IB��.B>OIV�>II�CLKQP�KBBA�HBOKFKD�QL�ILLH�@LOOB@Q��PL�TB�TLRIA�E>SB�BUMB@QBA�QEFP�

KRJ?BO�QL�?B�JR@E�EFDEBO�QE>K�FQ�FP��/KB�BUMI>K>QFLK�FP�QE>Q�TEBK�TB?�CLKQP�PQ>OQBA�Q>HFKD�LCC��

?OLTPBO�PRMMLOQ�CLO�HBOKFKD�T>PK_Q�SBOV�DLLA��PL�J>KV�B>OIV�TB?�CLKQP�AFA�KLQ�FK@IRAB�HBOKFKD�

A>Q>�QL�P>SB�LK�PM>@B��.LT>A>VP��>II�?OLTPBOP�PRMMLOQ�HBOKFKD�PL�QEBOB�FP�KL�OB>PLK�CLKQP�

PELRIA�KLQ�E>SB�HBOKFKD�A>Q>�FK�QEBJ��

"B@NK>������ �+I>G0RI>�?>:MNK>L�LNIIHKM�BG�?HGML��

"B@NK>������ �"HGML�BG<EN=BG@�D>KGBG@�=:M:��
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7E>Q_P�BSBK�JLOB�FKQBOBPQFKD�FP�QE>Q�HBOKFKD�FP�>IPL�QEB�JLPQ�@LJJLK�CB>QROB�Q>D�RPBA�FK�QEB�

font-feature-settings �MOLMBOQV��.B>OIV������LC�PFQBP�J>KR>IIV�BK>?IB��LO�TLOPB��AFP>?IB	�

HBOKFKD��4EBOB�FP�KL�KBBA�CLO�QE>Q��FQ�FP�BK>?IBA�?V�ABC>RIQ��)K�C>@Q��QEBOB�FP�KL�KBBA�QL�>O>K�

@E>KDB�HBOKFKD�PBQQFKDP�QEOLRDE�font-feature-settings �LO�QEB�EFDEBO�IBSBI�font-

kerning property ��$FP>?IFKD�HBOKFKD�TLK_Q�J>HB�VLRO�PFQB�C>PQBO��?RQ�VLRO�QVMBPBQQFKD�TFII�

?B�MLLOBO�CLO�FQ��

4EB�LQEBO�JLPQ�RPBA�CB>QROBP�>OB�OLRDEIV�FK�IFKB�TFQE�TE>Q�QVMB�ABPFDKBOP�>@QR>IIV�FK@IRAB��

IFD>QROBP�>KA�S>OFLRP�KRJBO>IP��)Q�FP�FKQBOBPQFKD�QL�PBB�QEB�palt ��MOLMLOQFLK>I�>IQBOK>QBP	�

CB>QROB�FK�QEFP�IFPQ��>P�FQ�FP�MOFJ>OFIV�RPBA�CLO�#*+�CLKQP��TEF@E�QEBJPBISBP�>OBK_Q�@LJJLK�

?B@>RPB�QEBV�>OB�RPR>IIV�QLL�I>ODB�QL�?B�RPBA�>P�TB?�CLKQP��BSBK�TFQE�7/&&��@LJMOBPPFLK	��

,FHB�HBOKFKD��QEB�calt �CB>QROB��@LKQBUQR>I�>IQBOK>QBP	�FP�BK>?IBA�?V�ABC>RIQ�>KA�PELRIA�KLQ�?B�

BUMIF@FQIV�BK>?IBA�LO�AFP>?IBA��4EBOB�>OB�J>KV�LQEBO�RPBCRI�/MBK4VMB�CB>QROBP�PR@E�>P�PQVIFPQF@�

PBQP��@E>O>@QBO�S>OF>KQP��PJ>II�@>MP��>KA�PT>PEBP�QE>Q�E>SB�ILT�RP>DB��?RQ�E>SB�QEB�MLQBKQF>I�QL�

OB>IIV�BKE>K@B�VLRO�QVMLDO>MEV��/RO�OB@LJJBKA>QFLK�FP�QL�AOLM�VLRO�CLKQP�FK�7 >H>J>F�

&LKARB��� �>KA�BUMILOB�>II�QEB�EFAABK�PRMBOMLTBOP��
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/S BO>II��RP>DB�LC�/MBK4VMB�CB>QROB�RP>DB�FP�NRFQB�ILT�LK�QEB�TB?��7B�TBOB�ELMFKD�JLPQ�MBLMIB�

>OB�RPFKD�QEB�EFDE
IBSBI�font-variant �MOLMBOQFBP�QL�BK>?IB�/MBK4VMB�CB>QROBP��?RQ�QEBFO�

RP>DB�FP�BSBK�ILTBO�QE>K�font-feature-settings ��4EB�font-feature-settings 

MOLMBOQV�FP�RPBA�LK�������LC�PFQBP��TEFIB�QEB�font-variant �MOLMBOQFBP�>OB�RPBA�LK�LKIV������

LC�PFQBP��

4EFP�FP�AFP>MMLFKQFKD��.LQ�LKIV�>OB�MBLMIB�KLQ�RPFKD�QEB�/MBK4VMB�CB>QROBP�MOBPBKQ�FK�CLKQP��

QEBV�>OB�>IPL�MOFJ>OFIV�RPFKD�QEB�BOOLO
MOLKB�font-feature-settings �MOLMBOQV�FKPQB>A�LC�

QEB�EFDE
IBSBI�font-variant �MOLMBOQV��9LR�KBBA�QL�?B�BUQO>�@>OBCRI�TFQE�QEB�font-

feature-settings �MOLMBOQV��>P�FQ�TFII�OBPBQ�>KV�/MBK4VMB�CB>QROB�VLR�AFAK_Q�BUMIF@FQIV�IFPQ�QL�

FQP�ABC>RIQ�S>IRB��� ��

!II�LC�QEB�JLPQ�@LJJLKIV�RPBA�font-feature-settings �S>IRBP�E>SB� font-variant 

BNRFS>IBKQP�QE>Q�>OB�JLOB�OB>A>?IB��>KA�AL�KLQ�RKPBQ�LQEBO�/MBK4VMB�CB>QROBP�>P�>�PFAB�BCCB@Q��

7EFIB�PRMMLOQ�CLO�QEBPB�EFDE
IBSBI�CB>QROBP�T>PK_Q�QE>Q�DOB>Q�FK�QEB�M>PQ�QEBV�>OB�TBII�

PRMMLOQBA��� �QEBPB�A>VP]BU@BMQ�CLO�QEB�OB@BKQIV�FKQOLAR@BA�font-variant-alternates 

MOLMBOQV��

"B@NK>������ �1L:@>�H?�?HGM�?>:MNK>�L>MMBG@L�OL�?HGM�O:KB:GM��
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4EB�JLPQ�RPBA�font-variant �S>IRB�FP�small-caps �>Q������LC�M>DBP��4EFP�FP�PROMOFPFKD��

?B@>RPB�PJ>II�@>MP�>OB�LKIV�PRMMLOQBA�?V������LC�CLKQP��4E>Q�JB>KP�QE>Q�JLPQ�MBLMIB�RPFKD�

font-variant: small-caps �>KA�font-variant-caps �TFII�DBQ�C>RU�PJ>II�@>MP�QE>Q�>OB�

DBKBO>QBA�?V�QEB�?OLTPBO�FKPQB>A�LC�PJ>II�@>MP�@OB>QBA�?V�QEB�QVMB�ABPFDKBO��)K�QEB�CRQROB��VLR�

@>K�>SLFA�C>RU�PJ>II�@>MP�?V�RPFKD�QEB�CLKQ
PVKQEBPFP
PJ>II
@>MP�MOLMBOQV��� ��

4EB�LQEBO�S>IRBP�OLRDEIV�J>Q@E�TE>Q�FP�MOLSFABA�?V�QEB�CLKQP�QEBJPBISBP��%SBK�QELRDE�RPB�LC�

QEB�font-variant �MOLMBOQFBP�FP�ILT��TB�BUMB@Q]LO�O>QEBO�ELMB]QE>Q�QEBPB�KRJ?BOP�TFII�DL�

RM�LSBO�QFJB�>KA�RPB�LC�font-feature-settings �?B@LJBP�OBIBD>QBA�QL�RPB�TFQE�@RPQLJ�LO�

MOLMOFBQ>OV�/MBK4VMB�CB>QROBP��

Writing system and languages 

4L�RKABOPQ>KA�TE>Q�HFKA�LC�CLKQP�>OB�?BFKD�J>AB�>KA�RPBA��TB�QELRDEQ�FQ�TLRIA�?B�FKQBOBPQFKD�
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QL�ILLH�>Q�TE>Q�I>KDR>DBP�CLKQP�PRMMLOQ��&LO�BU>JMIB��AL�MBLMIB�J>HB�>�ILQ�LC�'BOJ>K��

6FBQK>JBPB��LO�5OAR�CLKQP��5KCLOQRK>QBIV��FQ�FP�E>OA�QL�>KPTBO�QEFP�NRBPQFLK�?B@>RPB�>�ILQ�LC�

I>KDR>DBP�PE>OB�QEB�P>JB�TOFQFKD�PVPQBJ��4E>Q�JB>KP�QEBV�JFDEQ�PE>OB�QEB�P>JB�@E>O>@QBO�PBQ��

?RQ�JFDEQ�E>SB�LKIV�?BBK�BUMIF@FQIV�ABPFDKBA�CLO�LKB�PMB@Fd@�I>KDR>DB��3L�FKPQB>A�LC�I>KDR>DBP��

TB_II�Q>HB�>�ILLH�>Q�TOFQFKD�PVPQBJP��

.LQ�PROMOFPFKDIV��QEB�,>QFK�PVPQBJ�FP�FK�QEB�IB>A�TFQE�>�TELMMFKD�������LC�>II�CLKQP�PRMMLOQFKD��>�

PFDKFd@>KQ	�PR?PBQ�LC�QEB�,>QFK�TOFQFKD�PVPQBJ��� ��4EFP�FK@IRABP�>�ILQ�LC�I>KDR>DBP�RPBA�FK�QEB�

TBPQBOK�TLOIA��IFHB�%KDIFPE��&OBK@E��>KA�'BOJ>K��(LTBSBO��FQ�>IPL�@LSBOP�I>KDR>DBP�FK�!PF>��PR@E�

>P�6FBQK>JBPB�>KA�4>D>ILD��4EB�KRJ?BO�QTL�>KA�QEOBB�PMLQP�>OB�Q>HBK�?V�#VOFIIF@�>KA�'OBBH��

!D>FK��QEFP�FP�KLQ�>�PROMOFPB��QEBV�>OB�@LJJLKIV�RPBA�>KA�>�OB>PLK>?IV�PJ>II�>JLRKQ�LC�TLOH�QL�

>AA�QL�>�CLKQ�ARB�QL�QEBFO�IFJFQBA�KRJ?BO�LC�BUQO>�DIVMEP�QE>Q�KBBA�QL�?B�>AABA��+>Q>H>K>�>KA�

(FO>D>K>��*>M>KBPB	�>OB�>Q����>KA������OBPMB@QFSBIV]>�@LJ?FKBA�������.LQB�QE>Q�>?LRQ�����

LC�CLKQP�C>FIBA�QL�JBBQ�QEB�JFKFJRJ�QEOBPELIA�LC�>�TOFQFKD�PVPQBJ��KLQ�MF@QROBA	��4EFP�FK@IRABP�

CLKQP�QE>Q��CLO�BU>JMIB��LKIV�PRMMLOQ�>�PJ>II�KRJ?BO�LC�@E>O>@QBOP�LO�LKBP�QE>Q�>OB�EB>SFIV�

PR?PBQQBA��

3>AIV��LQEBO�TOFQFKD�PVPQBJP�>OB�JR@E�IBPP�MOBS>IBKQ��&LO�BU>JMIB��(>K��#EFKBPB	�FP�QEB��KA�

JLPQ�RPBA�TOFQFKD�PVPQBJ�FK�QEB�TLOIA��� ��>CQBO�,>QFK	��?RQ�LKIV�PRMMLOQBA�?V������LC�TB?�CLKQP��

!O>?F@�FP�QEB�QEFOA�JLPQ�RPBA�TOFQFKD�PVPQBJ��?RQ�>D>FK��LKIV�PRMMLOQBA�?V������LC�TB?�CLKQP��
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4EB�OB>PLK�QE>Q�PLJB�LC�QEBPB�TOFQFKD�PVPQBJP�>OB�KLQ�RPBA�>P�TB?�CLKQP��� �FP�QE>Q�QEBV�>OB�SBOV�

I>ODB�ARB�QL�QEB�PEBBO�KRJ?BO�LC�DIVMEP�QEBV�E>SB�QL�PRMMLOQ��>KA�QEB�AFCd@RIQV�FK�PR?PBQQFKD�

QEBJ�@LOOB@QIV��

7EFIB�PBOSF@BP�IFHB�'LLDIB�&LKQP�>KA�!AL?B�&LKQP�PRMMLOQ�QEBPB�TOFQFKD�PVPQBJP��QEBV�>OB�

RPFKD�MOLMOFBQ>OV�QB@EKLILDFBP�QE>Q�PFJMIV�>OB�KLQ�>S>FI>?IB�CLO�PBIC
ELPQFKD��(LTBSBO��QEB�7�#�

&LKQP�7LOHFKD�'OLRM�FP�TLOHFKD�LK�>�KBT�PQ>KA>OA�@>IIBA�)K@OBJBKQ>I�&LKQ�4O>KPCBO��� �QE>Q�

BK>?IBP�TB?�ABSBILMBOP�QL�PBIC
ELPQ�I>ODB�CLKQP��7B�ELMB�QL�PBB�LQEBO�TOFQFKD�PVPQBJP�@>Q@E�RM�

TFQE�,>QFK�LK@B�QEFP�QB@EKLILDV�?B@LJBP�TFABIV�>S>FI>?IB��

Generic font families 

7 B�>IOB>AV�QLR@EBA�LK�C>II?>@H�CLKQP�TEFIB�Q>IHFKD�>?LRQ�font-display ��3LJBQFJBP�VLR�

ALK_Q�KBBA�TB?�CLKQP�>Q�>II�QELRDE��CLO�BU>JMIB�FK�5)�BIBJBKQP�LO�CLOJ�FKMRQP��/KB�LC�LRO�

C>SLOFQB�T>VP�QL�>SLFA�RPFKD�TB?�CLKQP�FP�QL�RPB�QEB�KBT�DBKBOF@�system-ui �C>JFIV�K>JB�

TEF@E�J>MP�QL�QEB�CLKQ�C>JFIV�RPBA�?V�QEB�LMBO>QFKD�PVPQBJ��$FA�VLR�HKLT�QEBOB�>OB�PBSBO>I�

LQEBO�DBKBOF@�C>JFIFBP��4EBOB�FP�ui-monospace �� ui-sans-serif �� ui-serif ��>KA�ui-

rounded �>P�TBII��FC�VLR�T>KQ�QL�RPB�>K�LMBO>QFKD�PVPQBJ�CLKQ��?RQ�E>SB�PIFDEQIV�JLOB�PMB@Fd@�

KBBAP��
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7EFIB�QEBPB�>OB�C>FOIV�KBT��QEBV�>OB�>IOB>AV�PBBFKD�PFDKFd@>KQ�RPB��4EB�RPR>I�PRPMB@QP��sans-

serif �� monospace ��>KA�serif �L?SFLRPIV�Q>HB�QEB�IB>A�>P�QEBV�E>SB�?BBK�>OLRKA�PFK@B�QEB�

dOPQ�SBOPFLK�LC�QEB�#33�PMB@Fd@>QFLK��

4EB�JLPQ�MLMRI>O��>KA�TBII
HKLTK��FP�system-ui �>Q�������CLIILTBA�?V�ui-monospace �>Q�

�����>KA� ui-sans-serif �>Q�������)Q�FPK_Q�@IB>O�TE>Q�QEB������LC�OBNRBPQP�CLO�fantasy �TBOB�

ELMFKD�CLO��>P�QE>Q�DBKBOF@�FP�PL�RKABO
PMB@FdBA�>P�QL�?B�BCCB@QFSBIV�RPBIBPP��

7 B�ELMB�QL�PBB�JLOB�RPB�LC�QEBPB�DBKBOF@�C>JFIV�K>JBP�KBUQ�VB>O��4EBV�>OB�DOB>Q�CLO�5)�

BIBJBKQP��CLOJP��LO�OB>IIV�>KVQEFKD�TEBOB�VLR�T>KQ�QL�BSLHB�>�K>QFSB�CBBI��!P�>K�>AABA�?BKBdQ��

QEBV�>OB�>IPL�DOB>Q�CLO�MBOCLOJ>K@B�>P�QEBV�>OB�DR>O>KQBBA�QL�RPB�>�IL@>IIV�FKPQ>IIBA�CLKQ��

Font smoothing 

!KA�KLT�CLO�>�@LJMIBQB�PROMOFPB]QL�RP�>KVT>V��MBLMIB�OB>IIV�IFHB�QL�PMB@FCV�QEBFO�->@/3
LKIV�

CLKQ�PJLLQEFKD�MOBCBOBK@BP��� ��&LO�BU>JMIB��QEB�-webkit-font-smoothing: antialiased 

S>IRB�FP�RPBA�LK�������LC�>II�PFQBP��4EFP�FP�PROMOFPFKD�?B@>RPB�FQ]>KA�FQP�PF?IFKDP�-mox-osx-

font-smoothing ��>KA�font-smoothing ]>OB�KLQ�BSBK�LCd@F>I�#33�MOLMBOQFBP��4EFP�JFDEQ�

J>HB�QEBJ�QEB�JLPQ�RPBA�RKLCd@F>I�#33�MOLMBOQFBP��

/RO�ERK@E�QEFP�FP�>�@LJ?FK>QFLK�LC�#33�CO>JBTLOHP�FK@IRAFKD�QEBPB�MOLMBOQFBP�>KA�>�AFPIFHB�LC�
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ELT�CLKQP�>OB�OBKABOBA�PIFDEQIV�?LIABO�LK�J>@/3]S>OF>?IB�CLKQ�DO>ABP�QL�QEB�OBP@RB��)Q�TLRIA�

?B�FKQBOBPQFKD�QL�OBQROK�QL�QEBPB�MOLMBOQFBP�FK�QEB������&LKQP�@E>MQBO��0BOE>MP�FQ�FP�>IPL�QFJB�QL�

MRQ�QEBPB�MOLMBOQFBP�LK�>�PQ>KA>OAP�QO>@H��4EB�ABJ>KA�FP�@IB>OIV�QEBOB��

Variable fonts 

2:KB:;E>�?HGML�>IILT�QVMB�ABPFDKBOP�QL�@LJ?FKB�JRIQFMIB�PQVIBP�LC�>�C>JFIV�FKQL�>�PFKDIB�CLKQ�dIB��

4EBV�AL�QEFP�?V�ABdKFKD�LKB�LO�JLOB�ABPFDK�>UBP��PR@E�>P�TBFDEQ��QEFK��OBDRI>O��>KA�?LIA	�LO�

TFAQE��@LKABKPBA��KLOJ>I��>KA�BUM>KABA	��)KPQB>A�LC�PQLOFKD�B>@E�PQVIB�>P�FKAFSFAR>I�CLKQ�dIBP��>�

S>OF>?IB�CLKQ�FKQBOMLI>QBP�QEBJ�COLJ�>�E>KACRI�LC�`J>PQBOa�FKPQ>K@BP��

&LO�BU>JMIB��BSBK�FC�QEB�QVMB�ABPFDKBO�AFA�KLQ�BUMIF@FQIV�@OB>QB�>�PBJF?LIA�PQVIB��RPFKD�>�S>OF>?IB�

CLKQ�TFQE�>�TBFDEQ�>UFP��QEB�QBUQ�OBKABOFKD�BKDFKB�TFII�PFJMIV�FKQBOMLI>QB�>�PBJF?LIA�PQVIB�CLO�

VLR��>KA�>KV�LQEBO�TBFDEQ�VLR�JFDEQ�KBBA��>PPRJFKD�QEB�S>OF>?IB�CLKQ_P�TBFDEQ�>UFP�PRMMLOQP�

QE>Q�O>KDB	��.LQ�LKIV�AL�S>OF>?IB�CLKQP�FK@OB>PB�QVMLDO>MEF@�BUMOBPPFSBKBPP��QEBV�>IPL�LCCBO�>�

J>GLO�?BKBdQ�CLO�TB?�ABSBILMBOP�FK�QBOJP�LC�dIB�PFWB�P>SFKDP�TEBK�PBSBO>I�CLKQ�S>OF>QFLKP�>OB�

RPBA��6>OF>?IB�CLKQP�TFII�ELTBSBO�?B�I>ODBO�QE>K�>�PFKDIB�S>OF>QFLK��

5P>DB�LC�S>OF>?IB�CLKQP�E>P�KB>OIV�QOFMIBA�PFK@B�QEB�I>PQ�JB>PROBJBKQ�FK�QEB�!IJ>K>@_P������

&LKQP�@E>MQBO��.B>OIV�����LC�TB?PFQBP�RPB�S>OF>?IB�CLKQP��-LPQ�LC�QEFP�DOLTQE�PBBJP�QL�E>SB�

E>MMBKBA�FK�QEB�I>PQ�VB>O��TFQE�>K�>J>WFKD������DOLTQE��

"B@NK>������ �1L:@>�H?�O:KB:;E>�?HGML��
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4EFP�FJMOBPPFSB�DOLTQE�FK�RP>DB�@>K�?B�BUMI>FKBA�?V�PMIFQQFKD�QEB�OBNRBPQ�A>Q>�?V�ELPQ��'LLDIB�

&LKQP�>@@LRKQP�CLO�����LC�S>OF>?IB�CLKQP�PBOSBA��TEFIB�BSBOVLKB�BIPB�>@@LRKQP�CLO�LKIV�����

%SBK�TFQE�'LLDIB_P�J>PPFSB�FKeRBK@B�LK�TB?�CLKQ�PBOSFKD��QEFP�DOLTQE�@>K�LKIV�?B�BUMI>FKBA�?V�

OBMI>@FKD�MLMRI>O�BUFPQFKD�PQ>QF@�PQVIBP�TFQE�S>OF>?IB�SBOPFLKP��O>QEBO�QE>K�QEB�FKQOLAR@QFLK�LC�

@LJMIBQBIV�KBT�S>OF>?IB�CLKQP��

!P�>�OBPRIQ��'LLDIB�&LKQP�>KA�QEBFO�RPBOP�>OB�MOL?>?IV�PBBFKD�ERDB�?BKBdQP�FK�MBOCLOJ>K@B��

6>OF>?IB�CLKQP�>OB�RPR>IIV�PJ>IIBO�QE>K�RPFKD�JRIQFMIB�PQ>QF@�FKPQ>K@BP��&LO�BU>JMIB��FC�>�TB?PFQB�

RPBP�JLOB�QE>K�QTL�LO�QEOBB�PQVIBP�COLJ�QEB�P>JB�C>JFIV��>�S>OF>?IB�CLKQ�FP�PJ>IIBO�FK�dIB�PFWB�

>KA�LKIV�Q>HBP�>�PFKDIB�OBNRBPQ��)Q�ALBPK_Q�Q>HB�>�ILQ��RPFKD�OBDRI>O��?LIA��>KA�IFDEQ�TBFDEQP�>OB�

RPR>IIV�PRCd@FBKQ�OB>PLKP�QL�RPB�>�S>OF>?IB�CLKQ��!P�>K�>AABA�?BKBdQ��TFQE�>�S>OF>?IB�CLKQ�VLR�

@>K�>IPL�QTB>H�QEB�>UBP�QL�PRFQ�VLRO�KBBAP]PBJF
ABJF
?LIA�>KVLKB��

2BD>OAIBPP�LC�>�PFKDIB�>@QLO�?BFKD�OBPMLKPF?IB�CLO�QEB�DOLTQE��FQ�FP�>K�>J>WFKD�>@EFBSBJBKQ��>KA�

>�DLLA�FKAF@>QLO�LC�QEB�RPBCRIKBPP�LC�S>OF>?IB�CLKQP�QL�LMQFJFWB�VLRO�PFQB_P�MBOCLOJ>K@B��

6>OF>?IB�CLKQP�>IPL�E>SB�QTL�@LJMBQFKD�CLOJ>QP��QEB�S>OF>?IB�BUQBKPFLKP�LC�QEB�glyf �CLOJ>Q�

>KA�QEB�#LJM>@Q�&LKQ�&LOJ>Q����CFF2 	�CLOJ>Q��4EB�J>FK�AFCCBOBK@BP�?BQTBBK�QEB�glyf 

CLOJ>Q�>KA�CFF2 �>OB�QEB�P>JB�>P�FQP�CFF �MOBAB@BPPLO��AFCCBOBKQ�QVMBP�LC�"[WFBO�@ROSBP��JLOB�

>RQLJ>QBA�EFKQFKD��>KA�>�@I>FJ�>?LRQ�PJ>IIBO�dIB�PFWBP��

3L�TEF@E�CLOJ>Q�PELRIA�VLR�RPB��&LOQRK>QBIV��CLO�ABSBILMBOP��QVMB�ABPFDKBOP��>KA�?OLTPBO�

SBKALOP�QEB�PFQR>QFLK�FP�NRFQB�PFJMIB��/RQ�LC�>II�S>OF>?IB�CLKQP�PBOSBA���������RPB�QEB�S>OF>?IB�

glyf �CLOJ>Q��%SBK�FC�VLR�BU@IRAB�'LLDIB�&LKQP�>KA�LQEBO�CLKQ�PBOSF@BP�COLJ�QEB�@>I@RI>QFLK�

QEB�KRJ?BO�@E>KDBP�QL�>�TELMMFKD���������.L?LAV�FP�RPFKD�CFF2 ��

/RO�OB@LJJBKA>QFLK�FP�QL�>SLFA�CFF2 
?>PBA�S>OF>?IB�CLKQP��CLO�KLT��>Q�IB>PQ	��"OLTPBOP�>KA�

LMBO>QFKD�PVPQBJP�LKIV�OB@BKQIV�>AABA�PRMMLOQ�CLO�CFF2 ��>KA�PLJB�?OLTPBOP�PQFII�ALK_Q�

PRMMLOQ�FQ��4EB�LKIV�Q>KDF?IB�?BKBdQ�LC�RPFKD�CFF2 �LSBO�glyf �?>PBA�S>OF>?IB�CLKQP�FP�QEB�

PRMMLPBA�dIB�PFWB�P>SFKDP��?RQ�>P�TB_SB�PBBK�FK�QEB�MBOCLOJ>K@B�PB@QFLK�QEFP�@I>FJ�FP�AR?FLRP�>Q�

?BPQ��

"B@NK>������ �2:KB:;E>�?HGML�NL>=�MA:M�:K>�L>KO>=�;R�#HH@E>�"HGML��

97% 

"B@NK>������ �2:KB:;E>�?HGML�NLBG@�MA>�glyf �HNMEBG>�?HKF:M��

99.99% 

Part I Chapter 5 : Fonts

2022 Web Almanac by HTTP Archive 199



3L��ELT�>OB�MBLMIB�RPFKD�S>OF>?IB�CLKQP��.LQ�PROMOFPFKDIV�QEB�TBFDEQ�>UFP�FP�QEB�JLPQ�MLMRI>O�

S>IRB�RPBA�TFQE�QEB�font-variation-settings �MOLMBOQV��CLIILTBA�?V�LMQF@>I�PFWBP��TFAQE��

PI>KQ��FQ>IF@��>KA�DO>ABP��

4EFP�PLJBTE>Q�PROMOFPBA�RP��?B@>RPB�QEBOB�FP�KL�KBBA�QL�RPB�QEB�ILT
IBSBI�font-variation-

settings �MOLMBOQV�QL�PBQ�>�@RPQLJ�TBFDEQ�>UFP�S>IRB��9LR�@>K�PFJMIV�RPB�QEB�font-weight 

MOLMBOQV�TFQE�>�@RPQLJ�S>IRB��CLO�BU>JMIB��font-weight: 550 �CLO�>�TBFDEQ�?BQTBBK�����

>KA������
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%SBK�JLOB�MRWWIFKD�FP�QE>Q�QEB�JLPQ�MLMRI>O�TBFDEQ�>UFP�S>IRBP�>OB�QEB�`ABC>RIQa�#33�TBFDEQ�

S>IRBP�QE>Q�E>SB�?BBK�>OLRKA�PFK@B�QEB�B>OIV�A>VP�LC�#33��/KIV�����LC�QEB�TBFDEQ�S>IRBP�>OB�

@RPQLJ�S>IRBP�>ILKD�QEB�TBFDEQ�O>KDB��

4EB�JLPQ�MLMRI>O�`@RPQLJa�TBFDEQ�S>IRB�FP�550 �>Q�LKIV������LC�RPB��CLIILTBA�?V�450 �>Q����

RPB��3FJFI>O�OBPRIQP�@>K�?B�PBBK�CLO�QEB�LMQF@>I�PFWB��TFAQE��FQ>IF@��>KA�PI>KQ�>UBP��TEF@E�@>K�?B�PBQ�

RPFKD�QEB�EFDE
IBSBI�font-optical-sizing �� font-stretch ��>KA�font-style �MOLMBOQFBP��

5PFKD�QEB�EFDEBO�IBSBI�MOLMBOQFBP�TFII�J>HB�VLRO�#33�JLOB�OB>A>?IB�>KA�>SLFA�>@@FABKQ>IIV�

AFP>?IFKD�>K�>UFP]>�@LJJLK�PLRO@B�LC�BOOLOP�TFQE�QEB�ILT
IBSBI�MOLMBOQV��

/KB�LC�QEB�EFDEIV�MOLJLQBA�?BKBdQP�LC�S>OF>?IB�CLKQP�FP�>KFJ>QFKD�LKB�LO�JRIQFMIB�>UBP��$BPMFQB�

QEB�EFDE�RP>DB�LC�S>OF>?IB�CLKQP��SBOV�CBT�MBLMIB�>OB�>@QR>IIV�>KFJ>QFKD�QEBJ�QEOLRDE�#33�

QO>KPFQFLKP�LO�HBVCO>JBP��/RQ�LC�QEB�BKQFOB�(440�!O@EFSB�A>Q>PBQ��LKIV�>�@LRMIB�ERKAOBA�

TB?PFQBP�AL�>KV�PLOQ�LC�>KFJ>QFLK�FKSLISFKD�S>OF>?IB�CLKQP��

4L�RP��FQ�>MMB>OP�QE>Q�S>OF>?IB�CLKQP�>OB�MOFJ>OFIV�RPBA�CLO�QEBFO�MBOCLOJ>K@B�?BKBdQP��>KA�IBPP�

PL�CLO�QEBFO�>?FIFQV�QL�J>HB�QVMLDO>MEF@�>AGRPQJBKQP��7EFIB�QE>Q_P�DOB>Q��TB�AL�ELMB�QL�PBB�JLOB�

MBLMIB�RPB�S>OF>?IB�CLKQP�QL�QEBFO�CRII�QVMLDO>MEF@�MLQBKQF>I�FK�QEB�@LJFKD�VB>OP��
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Color fonts 

#LILO�CLKQP�>OB�MOBQQV�JR@E�TE>Q�VLR�TLRIA�BUMB@Q��CLKQP�TFQE�?RFIQ�FK�@LILOP��4ELRDE�QEB�

QB@EKLILDV�T>P�LOFDFK>IIV�@OB>QBA�CLO�BJLGF�CLKQP��QEBOB�>OB�KLT�JLOB�QBUQ�@LILO�CLKQP�QE>K�

BJLGF�CLKQP��

#LILO�CLKQP�RP>DB�E>P�DOLTK�NRFQB�>�?FQ�PFK@B�QEB�I>PQ�&LKQP�@E>MQBO�FK�������5P>DB�TBKQ�COLJ�

�������LC�M>DBP�RPFKD�@LILO�CLKQP�FK������QL�>?LRQ��������FK�������7EFIB�QELPB�KRJ?BOP�>OB�

PQFII�SBOV�PJ>II��QEBOB�FP�>�@IB>O�DOLTQE�FK�QEBFO�RP>DB��

(LTB SBO��@LJM>OBA�QL�QEB�DOLTQE�FK�S>OF>?IB�CLKQ�RP>DB��QEB�IFJFQBA�RMQ>HB�LC�@LILO�CLKQP�FP�

PLJBTE>Q�AFP>MMLFKQFKD��7EFIB�@LILO�CLKQP�>OB�>�OBI>QFSBIV�KBT�>AAFQFLK�QL�QEB�/MBK4VMB�

PMB@Fd@>QFLK������	��S>OF>?IB�CLKQP�>OB�>K�BSBK�JLOB�OB@BKQ�>AAFQFLK������	��

4EB�MOFJ>OV�C>@QLOP�QE>Q�E>SB�PBSBOBIV�EFKABOBA�@LILO�CLKQ�>ALMQFLK��>KA�JFDEQ�@LKQFKRB�QL�AL�

PL	�FP�QEB�LKDLFKD�PQ>KA>OAP�`?>QQIBa�CLO�MA>�HG>�MKN>�<HEHK�?HGM�?HKF:M��>KA�QEB�I>@H�LC�PRMMLOQ�FK�

?OLTPBOP�CLO�QEB�#33�QE>Q�>IILTP�VLR�QL�PBIB@Q�>KA�BAFQ�@LILO�CLKQ�M>IBQQBP]RKQFI�OB@BKQIV��

4EBOB�>OB�@ROOBKQIV�CLRO�@LJMBQFKD�@LILO�CLKQ�CLOJ>QP��QTL�?>PBA�LK�SB@QLO�LRQIFKBP��SVG�>KA�

COLR	�>KA�QTL�LK�FJ>DBP��CBDT�>KA�sbix 	��4EB�COLR�CLOJ>Q�OB
RPBP�QEB�BUFPQFKD�DIVME�

LRQIFKB�>KA�>AAP�PLIFA�@LILOP�>KA�I>VBOFKD�QL�QEBJ��4EB�JLPQ�OB@BKQ�SBOPFLK��AR??BA�COLRv1 

FKQOLAR@BA�DO>AFBKQP��@LJMLPFQFKD�>KA�?IBKAFKD�JLABP�>P�TBII��$RB�QL�FQP�OB
RPB�LC�BUFPQFKD�

DIVME�LRQIFKBP��QEB�COLR�CLOJ>Q�>IPL�PRMMLOQP�S>OF>?IB�CLKQP��PL�VLR�@>K�E>SB�>KFJ>QBA�@LILO�

"B@NK>������ ��HEHK�?HGM�NL:@>��
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CLKQP��� ��4EB�SVG�CLOJ>Q�Q>HBP�>�AFCCBOBKQ�>MMOL>@E�>KA�BPPBKQF>IIV�BJ?BAP�>K�36'�FJ>DB�CLO�

B>@E�DIVME�FK�QEB�CLKQ��5KCLOQRK>QBIV��QEB�SVG�CLOJ>Q�ALBP�KLQ�PRMMLOQ�S>OF>?IB�CLKQP��>KA�FP�

RKIFHBIV�QL�AL�PL�FK�QEB�CRQROB��"LQE�CBDT�>KA�sbix �BJ?BA�FJ>DBP�CLO�B>@E�DIVME�>KA�QEBV�

LKIV�AFCCBO�FK�QEB�PRMMLOQBA�FJ>DB�CLOJ>QP��

4>HFKD�>�ILLH�>Q�RP>DB�A>Q>�M>FKQP�>K�FKQBOBPQFKD�MF@QROB������LC�@LILO�CLKQ�RP>DB�FP�RPFKD�SVG��

����RPBP� COLRv0��>KA����RPBP�CBDT��

7 B�@>K�P>CBIV�@LK@IRAB�QE>Q�QEB�FJ>DB�?>PBA�CLOJ>QP�>OB�KLQ�MLMRI>O��>KA�CLO�DLLA�OB>PLKP��QEB�

BJ?BAABA�FJ>DBP�ALK_Q�P@>IB�TBII��>KA�QEBFO�dIB�PFWBP�>OB�KLQ�>MMOLMOF>QB�CLO�TB?�RP>DB��

4EB�PMIFQ�?BQTBBK�QEB�SB@QLO�@LILO�CLKQ�CLOJ>QP�ELTBSBO�FP�JLOB�KR>K@BA��7EFIB�SVG�PBBJP�

QL�E>SB�QEB�RMMBO�E>KA�>Q�QEB�JLJBKQ��COLR�PQFII�E>P�PFDKFd@>KQ�RP>DB��4EB�COLR�CLOJ>Q�E>P�

>�ILQ�DLFKD�CLO�FQ��FQ�FP�PRMMLOQBA�?V�>II�?OLTPBOP��FQ�@>K�?B�RPBA�FK�S>OF>?IB�CLKQP��>KA�FQ�FP�B>PV�QL�

FJMIBJBKQ��&LO�QELPB�OB>PLKP�>ILKB��TB�BUMB@Q�FQ�QL�?B@LJB�QEB�JLPQ�MLMRI>O�CLOJ>Q��!�JLOB�

@VKF@>I�Q>HB�FP�QE>Q�FQ�TFII�?B@LJB�QEB�JLPQ�MLMRI>O�CLOJ>Q�?B@>RPB�'LLDIB�FP�OBCRPFKD�QL�

FJMIBJBKQ�SVG�PRMMLOQ�FK�#EOLJB�>KA�!KAOLFA��)KQBOBPQFKDIV��!MMIB�FP�OBCRPFKD�QL�FJMIBJBKQ�

COLRv1��?B@>RPB�>�ILQ�LC�COLRv1�CB>QROBP�>OB�>IOB>AV�PRMMLOQBA�?V�QEB�SVG�CLOJ>Q��

5KCLOQRK>QBIV��TB?�ABSBILMBOP�>OB�@>RDEQ�FK�QEB�JFAAIB�LC�QEFP�`@LILO�CLKQP�T>Oa��7 B�ELMB�QEFP�

PFQR>QFLK�FP�PLLK�OBPLISBA�>KA�TB�@>K�>II�PQ>OQ�RPFKD�@LILO�CLKQP��

4EB�#33�PMB@Fd@>QFLK�E>P�?BBK�RMA>QBA�QL�PRMMLOQ�@LILO�CLKQP�QL�>IILT�PBIB@QFLK�>KA�

"B@NK>������ ��HEHK�?HGM�?HKF:ML��

����   AMMIL�

PPP�MRI>:KMNK>�<HF
O:KB:;E>�?HGML
�

Part I Chapter 5 : Fonts

2022 Web Almanac by HTTP Archive 203

https://www.typearture.com/variable-fonts/
https://almanac.httparchive.org/static/images/2022/fonts/color-font-formats.png
https://almanac.httparchive.org/static/images/2022/fonts/color-font-formats.png
https://bugs.chromium.org/p/chromium/issues/detail?id=306078
https://bugs.chromium.org/p/chromium/issues/detail?id=306078
https://bugs.chromium.org/p/chromium/issues/detail?id=306078
https://lists.webkit.org/pipermail/webkit-dev/2021-March/031765.html
https://lists.webkit.org/pipermail/webkit-dev/2021-March/031765.html
https://lists.webkit.org/pipermail/webkit-dev/2021-March/031765.html
https://css-tricks.com/colrv1-and-css-font-palette-web-typography/


@RPQLJFW>QFLK�LC�M>IBQQBP��� ��0>IBQQBP�>OB�@RPQLJ�@LILO�P@EBJBP�PQLOBA�FK�QEB�CLKQ�?V�QEB�QVMB�

ABPFDKBO��4EB�#33�font-palette �MOLMBOQV�>IILTP�VLR�QL�PBIB@Q�>�M>IBQQB�COLJ�QEB�CLKQ�>KA�

QEB�@font-palette-values �ORIB�>IILTP�VLR�QL�@OB>QB�KBT�M>IBQQBP�LO�LSBOOFAB�BUFPQFKD�LKBP��

/KB�LC�QEB�JLOB�L?SFLRP�RPB�@>PBP�LC�QEFP�QB@EKLILDV�FP�QL�E>SB�IFDEQ�>KA�A>OH�JLAB�M>IBQQBP�

?RFIQ�OFDEQ�FKQL�QEB�@LILO�CLKQ��4EBOB�FP�>�ILQ�LC�RKBUMILOBA�MLQBKQF>I�QEBOB��

5KCLOQRK>QBIV��RP>DB�LC�QEBPB�#33�MOLMBOQFBP�FP�@ROOBKQIV�KLKBUFPQBKQ��4EFP�FP�IFHBIV�?B@>RPB�

PRMMLOQ�CLO�QEBPB�MOLMBOQFBP�T>P�LKIV�OB@BKQIV�>AABA�QL�?OLTPBOP�@LJ?FKBA�TFQE�QEB�IFJFQBA�

KRJ?BO�LC�@LILO�CLKQP��

/KB�LC�QEB�J>FK�AOFSBOP�?BEFKA�QEB�ABSBILMJBKQ�LC�@LILO�CLKQ�QB@EKLILDV�T>P�BJLGF��(LTBSBO��

QEBOB�>OB�LKIV�>�@LRMIB�ALWBK�TB?�CLKQP�QE>Q�E>SB�@LILO�BJLGF��-LPQ�@LILO�CLKQP�>OB�CLO�TOFQFKD�

QBUQ��KLQ�BJLGF��4EBOB�@LRIA�?B�PBSBO>I�BUMI>K>QFLKP�CLO�QEFP��

b� %SBOV�/3�>IOB>AV�FK@IRABP�QEBFO�LTK�@LILO�BJLGF�CLKQ��PL�RPBOP�ALK_Q�CBBI�QEB�KBBA�QL�

RPB�>KVQEFKD�BIPB��

b� 4EBOB�>OB�>�I>ODB�KRJ?BO�LC�BJLGF�>KA�FQ�Q>HBP�>�ILQ�LC�BCCLOQ]>KA�JLKBV]QL�@OB>QB�

CLKQP�CLO�QEBJ��

b� %JLGF�CLKQP�>OB�DBKBO>IIV�NRFQB�I>ODB�>KA�KLQ�>P�PRFQ>?IB�>P�TB?�CLKQP��

"B@NK>������ ��K:=E>R�%GBMB:EL��� �NLBG@��+(.�O��:G=�FNEMBIE>�I:E>MM>L�;R� :OB=�&HG:MA:G�.HLL��� ��
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Part I Chapter 6 

Media 

Written by Eric Portis and Akshay Ranganath 
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Aspect ratio % of images 
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https://imageoptim.com/color-profiles.html
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https://en.wikipedia.org/wiki/ICC_profile


ICC profile description sRGB-ish Wide-gamut % of images 
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https://github.com/saucecontrol/Compact-ICC-Profiles
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https://almanac.httparchive.org/static/images/2022/media/distribution-of-image-byte-sizes.png
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https://almanac.httparchive.org/static/images/2022/media/largest-image-per-page-by-kilobytes.png
https://almanac.httparchive.org/static/images/2022/media/largest-image-per-page-by-kilobytes.png
https://en.wikipedia.org/wiki/Color_depth#True_color_(24-bit)
https://github.com/mozilla/mozjpeg
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https://almanac.httparchive.org/static/images/2022/media/distribution-of-image-bits-pixel.png
https://almanac.httparchive.org/static/images/2022/media/distribution-of-image-bits-pixel.png


Bits per pixel, by format 
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https://almanac.httparchive.org/static/images/2022/media/median-bits-per-pixel-by-format.png
https://almanac.httparchive.org/static/images/2022/media/median-bits-per-pixel-by-format.png
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https://developers.google.com/speed/webp/docs/webp_study
https://kornel.ski/en/faircomparison
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?FK>OV�QO>KPM>OBK@V��0.'P�@>K�@LKQ>FK������JFIIFLK�@LILOP�MIRP�>�CRII�>IME>�@E>KKBI��

"BCLOB�TB�JLSB�LK�COLJ�')&P��)�AL�E>SB�LKB�JLOB�NRBPQFLK�>?LRQ�QEBJ��(LT�J>KV�CO>JBP�AL�

>KFJ>QBA�')&P�QVMF@>IIV�E>SB��

"B@NK>������ �#%"�;BML�I>K�IBQ>E��:GBF:M>=�OL��GHG�:GBF:M>=��
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!�J>GLOFQV�LC�>KFJ>QBA�')&P�@LJB�FK�>Q�>�ALWBK�CO>JBP�LO�IBPP��)K@FABKQ>IIV��QEB�JLPQ�CO>JBP�TB�

CLRKA�FK�>�')&�T>P���������!Q����&03��QE>Q�TLRIA�TLOH�LRQ�QL�>K�BFDEQ
>KA
>
E>IC
JFKRQB�')&��

4EB�JFKA�OBBIP��

Embedding 

.LT�QE>Q�TB�E>SB�>�PBKPB�LC�ELT�QEB�TB?_P�FJ>DB�OBPLRO@BP�E>SB�?BBK�BK@LABA��TE>Q�@>K�TB�

P>V�>?LRQ�ELT�QEBV�>OB�BJ?BAABA�LK�TB?�M>DBP��

"B@NK>������ � BLMKB;NMBHG�H?�:GBF:M>=�#%"�?K:F>�<HNGML��
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Lazy-loading 

4EB�?FDDBPQ�PQLOV�I>PQ�VB>O�T>P�QEB�O>MFA�>ALMQFLK�LC�I>WV
IL>AFKD��7EFIB�QEB�M>@B�LC�>ALMQFLK�

E>P�PILTBA��FQ_P�PQFII�MOL@BBAFKD�>Q�>�OBJ>OH>?IB�O>QB��,>PQ�*RKB������LC�M>DBP�TBOB�RPFKD�I>WV


IL>AFKD��4EFP�VB>O��TB�P>T�>����U�FK@OB>PB��.LT�����LC�M>DBP�>OB�RPFKD�I>WV
IL>AFKD��

'FSBK�QEB�S>PQ�>JLRKQ�LC�IBD>@V�@LKQBKQ�LK�QEB�TB?��DLFKD�COLJ�WBOL�>ALMQFLK�QL�GRPQ�>?LRQ�

LKB
NR>OQBO�LC�@O>TIBA�M>DBP�TFQEFK�QTL�VB>OP�FP�>�OBJ>OH>?IB�CB>Q��>KA�PELTP�GRPQ�ELT�JR@E�

ABJ>KA�QEBOB�T>P�CLO�K>QFSB�I>WV
IL>AFKD��

!KA�FKABBA��GRPQ�IFHB�I>PQ�VB>O��FQ�PBBJP�M>DBP�>OB�RPFKD�I>WV
IL>AFKD�>�?FQ�MHH�JR@E��

,>WV
IL>AFKD�,#0�BIBJBKQP�J>HBP�,#0�P@LOBP�JR@E�TLOPB��)Q_P�>K�>KQF
M>QQBOK�QE>Q�J>HBP�

M>DBP�PILTBO��3BBFKD�QE>Q�LKB
FK
QBK�,#0� <img> P�>OB�I>WV
IL>ABA�FP�AFPEB>OQBKFKD��3BBFKD�QE>Q�

QEFP�>KQF
M>QQBOK�E>P�DLQQBK�PIFDEQIV�JLOB�@LJJLK�PFK@B�I>PQ�VB>O�FP�BSBK�JLOB�PL��

"B@NK>������ ��=HIMBHG�H?�loading=lazy �HG�<img> ��

"B@NK>������ �, >K<>GM:@>�H?�(�,� <img> L�MA:M�NL>�G:MBO>�E:SR�EH:=BG@�HG�FH;BE>��
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alt  text 

)J>DBP�BJ?BAABA�TFQE�<img> �BIBJBKQP�>OB�PRMMLPBA�QL�?B�@LKQBKQCRI��4E>Q�FP�QL�P>V��4EBV_OB�

KLQ�GRPQ�AB@LO>QFSB��>KA�QEBV�PELRIA�@LKQ>FK�PLJBQEFKD�JB>KFKDCRI��!@@LOAFKD�QL�?LQE�7#! '�

OBNRFOBJBKQP��� �>KA�QEB�(4-,�PMB@��� ��>II�@LKQBKQCRI�FJ>DBP�JRPQ�E>SB�>IQBOK>QFSB�QBUQ��>KA�QE>Q�

>IQBOK>QFSB�QBUQ�PELRIA�RPR>IIV�?B�PRMMIFBA�?V�QEB�alt �>QQOF?RQB��

4EFP�OBPRIQ�JB>KP�QE>Q�>IJLPQ�E>IC�LC�>II�<img> P�>OB�L?SFLRPIV�FK>@@BPPF?IB��)C�QEB�FK
ABMQE�

>K>IVPFP�COLJ�QEFP�VB>O_P�>@@BPPF?FIFQV�@E>MQBO�FP�>KV�FKAF@>QFLK��>�I>ODB�@ERKH�LC�QEB�<img> P�

QE>Q�AL�E>SB�KLK
?I>KH�alt �>QQOF?RQBP�>OBK_Q�>II�QE>Q�>@@BPPF?IB��BFQEBO��

7 B�@>K�>KA�JRPQ�AL�?BQQBO��

srcset 

0OFLO�QL�I>WV
IL>AFKD��QEB�?FDDBPQ�QEFKD�QL�E>MMBK�QL�<img> P�LK�QEB�TB?�T>P�>�PRFQB�LC�CB>QROBP�

CLO�`OBPMLKPFSB�FJ>DBP�a�TEF@E�>IILTBA�FJ>DBP�QL�Q>FILO�QEBJPBISBP�QL�dQ�TFQEFK�OBPMLKPFSB�

ABPFDKP��&FOPQ�PEFMMBA�FK�������QEB�srcset �>QQOF?RQB��sizes �>QQOF?RQB��>KA�QEB�<picture> 

BIBJBKQ�E>SB�>IILTBA�>RQELOP�QL�J>OH�RM�>A>MQ>?IB�OBPLRO@BP�CLO�>IJLPQ�>�AB@>AB�KLT��(LT�

JR@E�>KA�ELT�TBII�>OB�TB�RPFKD�QEBPB�CB>QROBP��

, BQ_P�PQ>OQ�TFQE�QEB�srcset �>QQOF?RQB��TEF@E�>IILTP�>RQELOP�QL�DFSB�QEB�?OLTPBO�>�JBKR�LC�

OBPLRO@BP�QL�@ELLPB�COLJ��ABMBKAFKD�LK�@LKQBUQ��

/KB
QEFOA�LC�M>DBP�RPB�srcset ��?RQ�QTL
QEFOAP�ALK_Q��'FSBK�QEB�MOBS>IBK@B�LC�eRFA�DOFAP�

TFQEFK�OBPMLKPFSB�ABPFDKP�FK�������)�PRPMB@Q�QEBOB�>OB�>�ILQ�LC�M>DBP�QE>Q�>OBK_Q�RPFKD�srcset 

QE>Q�PELRIA�?B��

"B@NK>������ �, >K<>GM:@>�H?�BF:@>L�MA:M�A:=�:�GHG�;E:GD�alt �:MMKB;NM>��

54% 

"B@NK>������ �, >K<>GM:@>�H?�I:@>L�NLBG@�MA>�srcset �:MMKB;NM>��

34% 
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PPP�P��HK@
3�%
3�� #��
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4EB�srcset �>QQOF?RQB�>IILTP�>RQELOP�QL�ABP@OF?B�OBPLRO@BP�RPFKD�LKB�LC�QTL�ABP@OFMQLOP��x 

ABP@OFMQLOP�QE>Q�PMB@FCV�TEF@E�P@OBBK�ABKPFQV�>�OBPLRO@B�FP�>MMOLMOF>QB�CLO��>KA�w �ABP@OFMQLOP��

TEF@E�FKPQB>A�DFSB�QEB�?OLTPBO�QEB�OBPLRO@B_P�TFAQE�FK�MFUBIP��5PBA�FK�@LKGRK@QFLK�TFQE�QEB�

sizes �>QQOF?RQB��w �ABP@OFMQLOP�>IILT�?OLTPBOP�QL�PBIB@Q�>�OBPLRO@B�>MMOLMOF>QB�CLO�?LQE�eRFA�

I>VLRQ�TFAQEP�>KA�S>OF>?IB�P@OBBK�ABKPFQFBP��

4EB�x �ABP@OFMQLO�@>JB�dOPQ��>KA�FP�PFJMIBO�QL�OB>PLK�>?LRQ��&LO�VB>OP�FQ�BKGLVBA�JLOB�

MLMRI>OFQV�QE>K�QEB�JLOB�MLTBOCRI�w �ABP@OFMQLO��)Q�T>OJP�JV�EB>OQ�QE>Q�KB>OIV�>�AB@>AB�FK��QEB�

TLOIA�E>P�@LJB�>OLRKA�QL�w �ABP@OFMQLOP��

sizes 

)�JBKQFLKBA�B>OIFBO�QE>Q�w �ABP@OFMQLOP�PELRIA�?B�RPBA�FK�@LKGRK@QFLK�TFQE�sizes �>QQOF?RQBP��

(LT�TBII�>OB�TB�RPFKD�sizes ��)K�QTL�TLOAP��.LQ�SBOV��

4EB�sizes �>QQOF?RQB�FP�PRMMLPBA�QL�?B�>�EFKQ�QL�QEB�?OLTPBO�>?LRQ�QEB�BSBKQR>I�I>VLRQ�PFWB�LC�

QEB�FJ>DB��RPR>IIV�OBI>QFSB�QL�QEB�SFBTMLOQ�TFAQE��4EBOB�>OB�J>KV�S>OF>?IBP�QE>Q�@>K�>CCB@Q�>K�

FJ>DB_P�I>VLRQ�TFAQE��4EB�sizes �>QQOF?RQB�FP�BUMIF@FQIV�PRMMLPBA�QL�?B�>�EFKQ��>KA�PL�>�IFQQIB�

FK>@@RO>@V�FP�/+�>KA�BSBK�BUMB@QBA��"RQ�FC�QEB�sizes �>QQOF?RQB�FP�JLOB
QE>K
>
IFQQIB�

FK>@@RO>QB��FQ�@>K�>CCB@Q�OBPLRO@B�PBIB@QFLK��@>RPFKD�QEB�?OLTPBO�QL�IL>A�>K�FJ>DB�QL�dQ�QEB�

sizes �TFAQE�TEBK�QEB�>@QR>I�I>VLRQ�TFAQE�LC�QEB�FJ>DB�FP�PFDKFd@>KQIV�AFCCBOBKQ��

"B@NK>������ � srcset �=>L<KBIMHK�NL:@>��
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3L�ELT�>@@RO>QB�>OB�LRO�sizes ��

7EFIB�J>KV�sizes �>QQOF?RQBP�>OB�BKQFOBIV�>@@RO>QB��QEB�JBAF>K�sizes �>QQOF?RQB�FP�����QLL


I>ODB�LK�JL?FIB�>KA�����QLL
I>ODB�LK�ABPHQLM��4E>Q�JFDEQ�?B�/+��DFSBK�QEB�EFKQ
IFHB�K>QROB�LC�

QEB�CB>QROB��?RQ�>P�VLR�@>K�PBB��QEB�M���>KA�M���KRJ?BOP�>OBK_Q�MOBQQV�>KA�IB>A�QL�?>A�

LRQ@LJBP��

/K�ABPHQLM��TEBOB�QEB�AFCCBOBK@B�?BQTBBK�QEB�ABC>RIQ�sizes �S>IRB��100vw 	�>KA�QEB�>@QR>I�

I>VLRQ�TFAQE�LC�QEB�FJ>DB�FP�IFHBIV�QL�?B�I>ODBO�QE>K�LK�JL?FIB��LKB
FK
dSB�sizes �>QQOF?RQBP�FP�

FK>@@RO>QB�BKLRDE�QL�@>RPB�?OLTPBOP�QL�MF@H�>�PR?LMQFJ>I�OBPLRO@B�COLJ�QEB�srcset ��4EBPB�

BOOLOP�>AA�RM��

"B@NK>������ � BLMKB;NMBHG�H?�<img sizes> �>KKHKL��

"B@NK>������ � sizes �:MMKB;NM>L�MA:M�P>K>�BG:<<NK:M>�>GHN@A�MH�:??><M�srcset �L>E><MBHG�HG�

=>LDMHI��+G�FH;BE>
�BMXL������
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7 B�BPQFJ>QB�QE>Q�LKB
NR>OQBO�LC�ABPHQLM�M>DBP�>OB�IL>AFKD�JLOB�QE>K����+"�LC�BUQO>�FJ>DB�

A>Q>��?>PBA�MROBIV�LK�?>A�sizes �>QQOF?RQBP��4E>Q�FP�QL�P>V��!�?BQQBO��PJ>IIBO�OBPLRO@B�FP�QEBOB�

CLO�QEB�MF@HFKD�FK�QEB�srcset ��?RQ�?B@>RPB�QEB�sizes �>QQOF?RQB�FP�PL�BOOLKBLRP��QEB�?OLTPBO�

ALBPK_Q�MF@H�FQ��!AAFQFLK>IIV������LC�ABPHQLM�M>DBP�QE>Q�RPB�PFWBP�IL>A�JLOB�QE>K�>�E>IC


JBD>?VQB�LC�BU@BPP�FJ>DB�A>Q>�?B@>RPB�LC�?>A�sizes �>QQOF?RQBP��

*HM>��+NK�<K:PE>KL�=B=GXM�:<MN:EER�EH:=�MA>�<HKK><M�K>LHNK<>L
�LH�MA>�GNF;>KL�A>K>�:K>�>LMBF:M>L
�;:L>=�
BG�I:KM�HG�MA>�;RM>�LBS>L�H?�MA>�BG<HKK><M�K>LHNK<>L
�PAB<A�MA>�<K:PE>KL�:<MN:EER�=B=�EH:=��

)K�QEB�PELOQ�QBOJ��FKAFSFAR>I�ABSBILMBOP�@>K�>KA�PELRIA�RPB�2BPM)J>DB,FKQ��� �QL�>RAFQ�>KA�dU�

QEBFO�?>AIV�?OLHBK�sizes �>QQOF?RQBP�>KA�MOBSBKQ�QEFP�HFKA�LC�T>PQB��

)K�QEB�JBAFRJ�QBOJ��TEBOB�MLPPF?IB��QEB�TB?�MI>QCLOJ�KBBAP�QL�MOLSFAB�?BQQBO�QLLIFKD��&LO�

J>KV�ABSBILMBOP��>RQELOFKD]>KA�J>FKQ>FKFKD�]>@@RO>QB�sizes �>QQOF?RQBP�E>P�MOLSBK�QL�?B�

QLL�E>OA��!�MOLMLP>I�QE>Q�TLRIA�>IILT�>RQLJ>QF@�PFWBP�CLO�I>WV
IL>ABA�FJ>DBP��� �FP�LK�QEB�Q>?IB��

, BQ_P�ELMB�FQ�MOLDOBPPBP�FK�������

4EB�I>WVPFWBP�GP�IF?O>OV��� �E>P�>IOB>AV�MOLSBK�QEB�>MMBQFQB�CLO�QEFP�PLOQ�LC�PLIRQFLK������LC�

sizes �>QQOF?RQBP�@ROOBKQIV�E>SB�QEB�S>IRB�`>RQLa�?BCLOB�*>S>3@OFMQ�ORKP�>KA�>OB�I>QBO�

OBTOFQQBK�QL�MBOCB@QIV�>@@RO>QB�S>IRBP�?V�I>WVPFWBP�GP�?BCLOB�FQ�I>WV
IL>AP�QEB�FJ>DB��.LQB�QE>Q��

?B@>RPB�FQ�OBIFBP�LK�I>WV
IL>AFKD��QEFP�M>QQBOK�FP�KLQ�>MMOLMOF>QB�CLO�,#0�FJ>DBP�LO�>KV�<img> 

"B@NK>������ �!Q<>LL�DBEH;RM>L�EH:=>=�I>K�I:@>�=N>�MH�BG:<<NK:M>�sizes ��

����   AMMIL�
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�
����   AMMIL�
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PA:MP@
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INEE
�����
����   AMMIL�
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BIBJBKQP�QE>Q�>OB�>?LSB�QEB�CLIA��&LO�QEBPB�FJ>DBP��QEB�LKIV�T>V�CLOT>OA�CLO�MBOCLOJ>KQ�

OBPMLKPFSB�IL>AFKD�FP�>�TBII
>RQELOBA�sizes �>QQOF?RQB��

<picture> 

4EB�I>PQ�OBPMLKPFSB�FJ>DB�CB>QROB�QL�I>KA�FK������T>P�QEB�<picture> �BIBJBKQ��7EFIB�

srcset �E>KAP�?OLTPBOP�>�JBKR�LC�OBPLRO@BP�QL�@ELLPB�COLJ��QEB�<picture> �BIBJBKQ�>IILTP�

>RQELOP�QL�Q>HB�@E>ODB��DFSFKD�?OLTPBOP�>K�BUMIF@FQ�PBQ�LC�FKPQOR@QFLKP�>?LRQ�TEF@E�@EFIA�

<source> �BIBJBKQ�QL�IL>A�>�OBPLRO@B�COLJ��

4EB�<picture> �BIBJBKQ�FP�RPBA�C>O�IBPP�QE>K�srcset ��

4EFP�FP�RM�>�@LRMIB�QF@HP�COLJ�I>PQ�VB>O��?RQ�QEB�C>@Q�QE>Q�QEBOB�>OB�>IJLPQ�dSB�M>DBP�QE>Q�RPB�

srcset �CLO�BSBOV�LKB�M>DB�QE>Q�RPBP�<picture> �PRDDBPQP�QE>Q�BFQEBO�<picture> _P�RPB�

@>PBP�>OB�JLOB�KF@EB��LO�FQ_P�JLOB�AFCd@RIQ�QL�ABMILV]LO�?LQE��

7E>Q�>OB�MBLMIB�RPFKD�<picture> �CLO��

4EB�<picture> �BIBJBKQ�DFSBP�>RQELOP�QTL�T>VP�QL�PTFQ@E�?BQTBBK�OBPLRO@BP��4VMB
PTFQ@EFKD�

>IILTP�>RQELOP�QL�MOLSFAB�@RQQFKD
BADB�FJ>DB�CLOJ>QP�QL�?OLTPBOP�QE>Q�PRMMLOQ�QEBJ�>KA�

C>II?>@H�CLOJ>QP�CLO�BSBOVLKB�BIPB��-BAF>
PTFQ@EFKD�C>@FIFQ>QBP�>OQ�AFOB@QFLK��� ��>IILTFKD�>RQELOP�

QL�PTFQ@E�?BQTBBK�S>OFLRP�<source> P�?>PBA�LK�JBAF>�@LKAFQFLKP��

"B@NK>������ �, >K<>GM:@>�H?�FH;BE>�I:@>L�MA:M�NL>�MA>�<picture> �>E>F>GM��
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5P>DB�FP�PMIFQ�OB>PLK>?IV�BSBKIV��)KQBOBPQFKDIV��QVMB
PTFQ@EFKD�E>P�@ILPBA�QEB�D>M�PFK@B�I>PQ�

VB>O��� ��4EFP�J>V�?B�OBI>QBA�QL�QEB�FK@OB>PFKD�MLMRI>OFQV�LC�KBUQ
DBKBO>QFLK�FJ>DB�CLOJ>QP�IFHB�

! 6)&�>KA�7B?0��

Layout 

0>OQ�LC�TE>Q�J>HBP�OBPMLKPFSB�FJ>DBP�AFCd@RIQ�FP�QE>Q�FQ�>PHP�RP�QL�QEFKH�>?LRQ�ELT�<img> P�TFII�

?B�I>FA�LRQ��TEFIB�TOFQFKD�(4-,��7EF@E�IB>AP�RP�QL�>�?>PF@�NRBPQFLK��(LT�>OB�<img> P�I>FA�LRQ��

7 B�>IOB>AV�P>T�ELT�QEB�TB?_P�FJ>DB�OBPLRO@BP�PFWB�RM��"RQ�?BCLOB�QEBV�@>K�?B�PELTK�QL�>�RPBO��

BJ?BAABA�FJ>DBP�JRPQ�?B�MI>@BA�TFQEFK�>�I>VLRQ�>KA�MLQBKQF>IIV�PNRFPEBA�LO�PQOBQ@EBA�QL�dQ�FQ��

4EOLRDELRQ�QEFP�>K>IVPFP�FQ�TFII�?B�RPBCRI�QL�HBBM�FK�JFKA�QEB�@O>TIBOP_�SFBTMLOQP��4EB�ABPHQLM�

@O>TIBO�T>P�����M U
TFAB��TFQE�>�$02�LC��U��QEB�JL?FIB�@O>TIBO�T>P����MU
TFAB��TFQE�>�$02�LC�

�U��

Layout widths 

4EB�PFJMIBPQ�NRBPQFLK�EBOB�JFDEQ�?B��(LT�TFAB�AL�QEB�TB?_P�FJ>DBP�BKA�RM�TEBK�M>FKQBA�QL�
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Part I Chapter 7 

WebAssembly 

Written by Colin Eberhardt 
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What is WebAssembly being used for? 
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https://en.wikipedia.org/wiki/General_Data_Protection_Regulation
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https://github.com/GoogleChrome/lighthouse/tree/master/core/audits
https://github.com/GoogleChrome/lighthouse/blob/master/core/audits/third-party-facades.js
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https://developer.mozilla.org/docs/Web/CSS/CSS_Box_Alignment#positional_alignment_keyword_values
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https://almanac.httparchive.org/static/images/2022/interoperability/scrolling-wpt-dashboard.png
https://wpt.fyi/interop-2022?feature=interop-2022-scrolling&stable


)KQBOLM������QLLH�RM�>�DBKBO>I�?>D�LC�FPPRBP�>OLRKA�font-variant-alternates �� font-
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#EOLJB�E>P�OB@BKQIV�?BDRK�QL�@ILPB�D>MP�TFQE�3>C>OF��?RQ�?LQE�3>C>OF�>KA�7B?+FQ�PQFII�OBNRFOB�

PLJB�>QQBKQFLK�QL�@>Q@E�RM�QL�QEB�@LJMIBQBKBPP�LC�&FOBCLU�FK�QEFP�>OB>��

Completing Implementations 
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https://wpt.fyi/results/?label=master&label=experimental&product=chrome&product=firefox&product=safari&aligned&view=interop&q=label%3Ainterop-2022-text
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BKPROB�QE>Q�QEB�TLOH�FP�TBII�RKABOPQLLA�>KA�SBOV�IFHBIV�QL�OB>@E�QEB�PQ>QRP�LC�PEFMMFKD�

FJMIBJBKQ>QFLK�FK�>II�?OLTPBOP��3LJBQFJBP�QEFP�>IFDKJBKQ�@>K�Q>HB�VB>OP��4EFP�VB>O�TB_SB�

CL@RPBA�LK�QEOBB�FQBJP�TEF@E�E>A�>K�FJMIBJBKQ>QFLK�>KA�>Q�IB>PQ�PLJB�>DOBBJBKQ�QE>Q�FQ_P�

OB>AV��4EB�<dialog> �BIBJBKQ��#33�#LKQ>FKJBKQ��>KA�3R?DOFA��,BQ_P�ILLH�>Q�B>@E��

<dialog> 

!�AF>ILD�BIBJBKQ�T>P�dOPQ�PEFMMBA�FK�#EOLJB����FK�!RDRPQ�������)KQOLAR@FKD�>�AF>ILD�OBNRFOBP�

FKQOLAR@FKD�>KA�ABdKFKD�>�KRJ?BO�LC�PRMMLOQFKD�@LK@BMQP�IFHB�`QLM
I>VBOa�>KA�`FKBOQKBPP�a�)Q�

>IPL�OBNRFOBP�>KPTBOFKD�J>KV�KBT�>@@BPPF?FIFQV�>KA�58�NRBPQFLKP��

!�KRJ?BO�LC�QEFKDP�@>RPBA�TLOH�LK�AF>ILDP�QL�PQ>II�CLO�>�ILKD�QFJB��?RQ�LSBO�QEB�VB>OP�FQ_P�MF@HBA�

?>@H�RM��)Q�I>KABA�FK�&FOBCLU�.FDEQIV����?BEFKA�>�e>D�FK�!MOFI�������3FK@B�QEBK��>�ILQ�LC�TLOH�E>P�

DLKB�FKQL�>KPTBOFKD�>II�LC�QELPB�NRBPQFLKP��&FK>I�ABQ>FIP�TBOB�PLOQBA�LRQ�>KA�TLOH�T>P�

MOFLOFQFWBA�>P�M>OQ�LC�)KQBOLM������QL�BKPROB�DLLA�FKQBOLMBO>?FIFQV�QL�PQ>OQ�TFQE��7B�FABKQFdBA�

���4 BPQP��)Q�T>P�PEFMMBA�?V�ABC>RIQ�FK�PQ>?IB�?OLTPBOP�FK�?LQE�&FOBCLU��� ��� �>KA�3>C>OF�������� �FK�

->O@E�������TFQE�>II�?OLTPBOP�P@LOFKD�X����LO�?BQQBO��
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https://developer.mozilla.org/docs/Mozilla/Firefox/Releases/98
https://developer.apple.com/documentation/safari-release-notes/safari-15_4-release-notes


)Q_P�E>OA�QL�MOBAF@Q�ELT�J>KV�LC�QEB�M>DBP�QEB�>O@EFSB�@O>TIP�TFII�OBNRFOB�>�<dialog> ��?RQ�

QO>@HFKD�FQP�DOLTQE�TFII�?B�FKCLOJ>QFSB�>KA�FKQBOBPQFKD��,>PQ�VB>O��LKIV�LKB�PEFMMFKD�?OLTPBO�

PRMMLOQBA�<dialog> ��>KA�FQ�>MMB>OBA�LK�X�������LC�M>DBP�FK�QEB�JL?FIB�A>Q>�PBQ��!Q�QEB�QFJB�

LC�QEB�@O>TI�TB�RPBA�CLO�QEFP�@E>MQBO��FQ�E>A�?BBK�PEFMMFKD�RKFSBOP>IIV�CLO�>?LRQ���JLKQEP�>KA�

TB�CLRKA�FQ�>MMB>OFKD�FK�X��������� ��3QFII�PJ>II�KRJ?BOP��?RQ�QE>Q_P�X�����LC�TE>Q�FQ�T>P�QEFP�

QFJB�I>PQ�VB>O��7 B�TFII�@LKQFKRB�QL�QO>@H�QEFP�JBQOF@�KBUQ�VB>O��)K�QEB�JB>KQFJB��FC�VLR�E>SB�>�

KBBA�CLO�>�<dialog> �QEBOB_P�DLLA�KBTP��)Q_P�KLT�RKFSBOP>IIV�>S>FI>?IB�CLO�RPB��

CSS containment 

#33�@LKQ>FKJBKQ�FKQOLAR@BP�>�@LK@BMQ�CLO�FPLI>QFKD�>�PR?QOBB�LC�QEB�M>DB�COLJ�QEB�OBPQ�LC�QEB�
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https://almanac.httparchive.org/static/images/2022/interoperability/dialog-element-wpt-dashboard.png
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M>DB�FK�QBOJP�LC�ELT�#33�PELRIA�MOL@BPP�>KA�OBKABO�FQ��)Q�T>P�FKQOLAR@BA�>P�>�MOFJFQFSB�TEF@E�

@LRIA�?B�RPBA�QL�FJMOLSB�MBOCLOJ>K@B��>KA�QL�LMBK�QEB�ALLO�CLO�dDROFKD�LRQ�#LKQ>FKBO�

1RBOFBP��� ��

)Q�dOPQ�PEFMMBA�FK�#EOLJB�PQ>?IB�FK�*RIV�������&FOBCLU�PEFMMBA�QEB�PB@LKA�FJMIBJBKQ>QFLK�FK�

3BMQBJ?BO�������4EFP�VB>O�FQ�T>P�Q>HBK�RM�?V�)KQBOLM������QL�>IFDK�>KA�BKPROB�QE>Q�>P�FQ�

?B@LJBP�RKFSBOP>IIV�>S>FI>?IB��TB�PQ>OQ�LRQ�FK�DLLA�PE>MB��7B�FABKQFdBA�����QBPQP��� ��3>C>OF�

PEFMMBA�@LKQ>FKJBKQ�PRMMLOQ�FK�PQ>?IB�OBIB>PB�������� �FK�->O@E�������4EOLRDELRQ�QEB�VB>O��B>@E�

?OLTPBO�FJMOLSBA�PRMMLOQ��>KA�FQ�FP�KLT�RKFSBOP>IIV�>S>FI>?IB��
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https://developer.mozilla.org/docs/Web/CSS/CSS_Container_Queries
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https://almanac.httparchive.org/static/images/2022/interoperability/containment-wpt-dashboard.png
https://almanac.httparchive.org/static/images/2022/interoperability/containment-wpt-dashboard.png
https://wpt.fyi/interop-2022?feature=interop-2022-contain&stable
https://wpt.fyi/results/css/css-contain?label=master&label=experimental&product=chrome&product=firefox&product=safari&aligned&view=interop&q=label%3Ainterop-2022-contain
https://developer.apple.com/documentation/safari-release-notes/safari-15_4-release-notes
https://developer.apple.com/documentation/safari-release-notes/safari-15_4-release-notes


)K�QEB������A>Q>��@LKQ>FKJBKQ�>MMB>OP�FK�PQVIBPEBBQP�LK������LC�M>DBP�LK�JL?FIB�>KA������LC�

M>DBP�LK�ABPHQLM��

4EB�dDROB�>?LSB�PELTP�QEB�OBI>QFSB�>MMB>O>K@B�LC�S>IRBP�FK�QELPB�M>DBP]layout 

@LKQ>FKJBKQ�?BFKD�C>O�>KA�>T>V�QEB�JLPQ�MLMRI>O�RP>DB��>@@LRKQFKD�CLO�����LC�contain 

S>IRBP��

7EFIB�FQ�FP�RPBCRI�LK�FQP�LTK��>AAFQFLK>I�IBSBIP�LC�@LKQ>FKJBKQ�PRMMLOQ�>OB�>�MOBOBNRFPFQB�QL�

PRMMLOQFKD�@LKQ>FKBO�NRBOFBP��PL�QEFP�TFII�?B�>K�FKQBOBPQFKD�JBQOF@�QL�@LKQFKRB�QL�QO>@H�LSBO�QFJB�

>P�@LKQ>FKBO�NRBOFBP�FP�QEB����JLPQ�OBNRBPQBA�#33�CB>QROB��� �CLO�J>KV�VB>OP��.LT�QE>Q�

@LKQ>FKJBKQ�FP�RKFSBOP>IIV�>S>FI>?IB��FQ_P�>�DOB>Q�QFJB�CLO�VLR�QL�E>SB�>�ILLH�>KA�C>JFIF>OFWB�
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https://almanac.httparchive.org/static/images/2022/interoperability/contain-property-usage.png
https://almanac.httparchive.org/static/images/2022/interoperability/contain-property-usage.png
https://2021.stateofcss.com/en-US/opinions/#currently_missing_from_css_wins


VLROPBIC�TFQE�QEB�?>PF@�@LK@BMQP��

.LQB�QE>Q�PLJB�ABDOBB�LC�@LKQ>FKBO�NRBOFBP�PRMMLOQ�FP�>IOB>AV�>S>FI>?IB�FK�#EOLJB�>KA�3>C>OF�

>KA�MLIVdIIP�>OB�>S>FI>?IB��PL�TB�>IPL�AB@FABA�QL�ILLH�>Q�ELT�J>KV�PQVIBPEBBQP�>IOB>AV�@LKQ>FK�>�

@container �ORIBPBQ��TLKABOFKD�ELT�JR@E�QEFP�TLRIA�>@@LRKQ�CLO�QEB�RPB�TB�P>T�>?LSB��

.LQ�JR@E��VBQ�FQ�TLRIA�PBBJ��!�JBOB�����M>DBP��LRQ�LC�QEB�KB>OIV���JFIIFLK�M>DBP�TB�@O>TIBA�FK�

LRO�JL?FIB�A>Q>�PBQ�RPB�@LKQ>FKBO�NRBOFBP��'FSBK�QE>Q�FQ�FP�?O>KA�KBT�>KA�KLQ�VBQ�@LJMIBQBIV�

PEFMMFKD��QEFP�FPK_Q�PROMOFPFKD��)Q�ALBP�DFSB�RP�>�KF@B�?>PBIFKB�QL�PQ>OQ�QO>@HFKD�>ALMQFLK�COLJ�FK�

QEB�CRQROB�QELRDE��

Subgrid 

7EFIB�#33�DOFA�I>VLRQ�E>P�>IILTBA�>�@LKQ>FKBO�QL�BUMOBPP�I>VLRQ�LC�FQP�@EFIAOBK�FK�QBOJP�LC�OLTP��

@LIRJKP�>KA�QO>@HP]QEBOB�E>P�>IT>VP�?BBK�PLJBQEFKD�LC�>�IFJFQ�EBOB��4EBOB�FP�COBNRBKQIV�>�

KBBA�CLO�ABP@BKA>KQP�QE>Q�>OB�KLQ�@EFIAOBK�QL�M>OQF@FM>QB�FK�QEB�P>JB�DOFA�I>VLRQ��3R?DOFA��� �FP�

QEB�PLIRQFLK�CLO�MOL?IBJP�IFHB�QEFP��)Q�T>P�dOPQ�PRMMLOQBA�FK�>�PQ>?IB�OBIB>PB�FK�&FOBCLU�FK�

$B@BJ?BO�������?RQ�LQEBO�FJMIBJBKQ>QFLKP�AFAK_Q�FJJBAF>QBIV�CLIILT��

#LLOAFK>QFKD�TLOH�LK�QEFP�ILKD�>T>FQBA�CB>QROB�>KA�BKPROFKD�DLLA�FKQBOLMBO>?FIFQV�T>P�>KLQEBO�

DL>I�FK�)KQBOLM�������7B�J>OHBA����4 BPQP�FK�7B?�0I>QCLOJ�4BPQP��� ��
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https://developer.mozilla.org/docs/Web/CSS/CSS_Grid_Layout/Subgrid
https://wpt.fyi/results/css/css-grid/subgrid?label=master&label=experimental&product=chrome&product=firefox&product=safari&aligned&view=interop&q=label%3Ainterop-2022-subgrid


!P�LC�QEB�QFJB�LC�QEFP�TOFQFKD��QEBOB�E>P�?BBK�SBOV�DLLA�MOLDOBPP��3>C>OF�FP�KLT�QEB�JLPQ�

@LJMIBQB	��>KA�QEBOB�>OB�>Q�IB>PQ���FJMIBJBKQ>QFLKP��3>C>OF�>KA�&FOBCLU	�FK�PQ>?IB�PEFMMFKD�

?OLTPBOP��7B�ELMB�QL�PBB�O>MFA�FJMOLSBJBKQ�FK�#EOLJB�?BCLOB�QEB�BKA�LC�QEB�VB>O��

7EFIB�QEFP�FPK_Q�CRIIV�>S>FI>?IB�FK�>II�PQ>?IB�?OLTPBOP�VBQ�QEB�A>Q>PBQ�AFA�FK@IRAB�PLJB�PJ>II�

>JLRKQ�LC�RPB�>IOB>AV��
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https://almanac.httparchive.org/static/images/2022/interoperability/subgrid-wpt-dashboard.png
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New Features 

4EFP�VB>O��>II�LC�QEB�KBT�CB>QROBP�QE>Q�C>II�RKABO�QEB�@>QBDLOV�LC�#33��>KA�JLPQ�LC�QEB�A>Q>�>?LRQ�

QEBJ��TFII�?B�@LSBOBA�FK�QEB�#33�@E>MQBO��(BOB��TB_II�J>FKIV�CL@RP�LK�PLJB�EFDEIFDEQP��

Color Spaces and Functions 

#LILO�LK�QEB�TB?�E>P�>IT>VP�?BBK�CRII�LC�C>P@FK>QFKD�@E>IIBKDBP��/SBO�QEB�VB>OP��TB_SB�DFSBK�

>RQELOP�J>KV�T>VP�QL�BUMOBPP�TE>Q�>OB]FK�QEB�BKA]QEB�P>JB�P2'" ��� �@LILOP��4E>Q�FP��LKB�@>K�

TOFQB�>P�>�@LILO�K>JB��red 	��3FJMIB�BKLRDE��

(LTB SBO��TB�@LRIA�>IPL�RPB�FQP�EBU�BNRFS>IBKQ(#FF0000) ��(RJ>KP�ALK_Q�DBKBO>IIV�QEFKH�FK�

EBU>AB@FJ>I��PL�TB�>AABA�QEB�rgb() �@LILO�CRK@QFLK��rgb(255,0,0) 	��.LQB�QE>Q�?LQE�LC�

QELPB�>OB�GRPQ�RPFKD�QTL�AFCCBOBKQ��?RQ�BNRFS>IBKQ��KRJ?BOFKD�PVPQBJP��4EBV�>OB�>IPL�>?LRQ�

BUMOBPPFKD�QEFKDP�FK�QBOJP�LC�JFUFKD�QEB�FKQBKPFQV�LC�FKAFSFAR>I�IFDEQP�QE>Q�TBOB�@LJJLK�FK�

@>QELAB�O>V�QR?B�AFPMI>VP��

4EB�2'"�JBQELA�LC�@LKPQOR@QFKD�@LILOP�@>K�?B�SBOV�E>OA�CLO�ERJ>KP�QL�SFPR>IFWB��PL�TB�

ABSBILMBA�LQEBO�@LLOAFK>QB�PVPQBJP�CLO�BUMOBPPFKD�P2'"�@LILOP�FK�>��MBOE>MP�	�B>PFBO�QL�

RKABOPQ>KA��IFHB�hsl(0, 100%, 50%) LO�hwb(0, 0%, 0%) ��(LTB SBO��>D>FK��QEBPB�>OB�P2'"�

@LLOAFK>QB�PVPQBJP��

3L��TE>Q�E>MMBKP�TEBK�LRO�AFPMI>V�>?FIFQFBP�BU@BBA�QEBFO�IFJFQP��4EFP�FP��FK�C>@Q��QEB�@>PB�QLA>V��>P�
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Robots.txt 

4EB�OL?LQP�QUQ�dIB�FKPQOR@QP�?LQP��FK@IRAFKD�PB>O@E�BKDFKB�@O>TIBOP��>P�QL�TEBOB�QEBV�@>K�>KA�

@>KKLQ�DL��JB>KFKD�TE>Q�QEBV�@>K�LO�@>KKLQ�@O>TI��

Robots.txt status codes 

4EBOB�E>P�?BBK�>�KLJFK>I�FK@OB>PB�FK�QEB�MBO@BKQ>DB�LC�PFQBP�TELPB�OL?LQP�QUQ�dIBP�OBQROK�>�����

PQ>QRP�@LAB�FK������@LJM>OBA�QL�������)K�������������LC�OL?LQP�QUQ�dIBP�CLO�ABPHQLM�PFQBP�

OBQROKBA�>�����PQ>QRP�@LAB�TEFIB�������LC�JL?FIB�PFQBP�OBQROKBA�QEB�P>JB��4EFP�PQ>KAP�FK�

@LJM>OFPLK�QL�����>KA�������LC�OL?LQP�QUQ�dIBP�LK�ABPHQLM�>KA�JL?FIB�PFQBP��OBPMB@QFSBIV��

OBQROKFKD�>�����PQ>QRP�@LAB�FK�������

#LK@ROOBKQIV��QEBOB�T>P�GRPQ�>�PJ>II�OBAR@QFLK�FK�QEB�MBO@BKQ>DB�LC�OL?LQP�QUQ�dIBP�OBQROKFKD�>�

����PQ>QRP�@LAB�FK������@LJM>OBA�QL�������,>PQ�VB>O��������LC�OL?LQP�QUQ�dIBP�CLO�ABPHQLM�PFQBP�

OBQROKBA�>�����TEFIB�������LC�JL?FIB�PFQBP_�OL?LQP�QUQ�dIBP�OBQROKBA�QE>Q�PQ>QRP�@LAB��)K�������

FQ_P�GRPQ�������CLO�ABPHQLM�>KA�������CLO�JL?FIB�PFQBP_�OL?LQP�QUQ�dIBP�QE>Q�>OB�OBQROKFKD�>�����

"B@NK>������ �.H;HML�MQM�LM:MNL�<H=>L��
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PQ>QRP�@LAB��

,FHB�FK�������QEB�OBJ>FKFKD�PQ>QRP�@LABP�>OB�>PPL@F>QBA�TFQE�>�JFKFJ>I�KRJ?BO�LC�OL?LQP�QUQ�

dIBP��

.LQB��4EB�>?LSB�A>Q>�ALBP�KLQ�FKAF@>QB�ELT�TBII�LMQFJFWBA�>�OL?LQP�QUQ�dIB�FP��%SBK�>�dIB�

OBQROKFKD�>�����PQ>QRP�@LAB�@>K�@LKQ>FK�AFOB@QFSBP�QE>Q�>OB�MBOE>MP�KLQ�FK�QEB�?BPQ�FKQBOBPQ�LC�>�

PFQB_P�LSBO>II�EB>IQE��

Robots.txt size 

!P�BUMB@QBA��QEB�LSBOTEBIJFKD�J>GLOFQV�LC�OL?LQP�QUQ�dIBP�TBOB�NRFQB�PJ>II��TBFDEFKD�?BQTBBK�

�
����+"��

'LLDIB_P�J>U�IFJFQ�CLO�>�OL?LQP�QUQ�dIB�FP�����+F"��!KV�AFOB@QFSBP�CLRKA�>CQBO�QEB�dIB�OB>@EBP�

QE>Q�IFJFQ�>OB�FDKLOBA�?V�QEB�PB>O@E�BKDFKB��!�SBOV�PJ>II�KRJ?BO�LC�OL?LQP�QUQ�dIBP�C>II�FKQL�QE>Q�

@>QBDLOV��3MB@Fd@>IIV��GRPQ�������LC�?LQE�ABPHQLM�>KA�JL?FIB�PFQBP�@LKQ>FK�>�OL?LQP�QUQ�dIB�QE>Q�

FP�>?LSB�'LLDIB_P�J>U�IFJFQ��TEF@E�FP�@LKPFPQBKQ�TFQE�����_P�A>Q>	��)K�@>PBP�TEBOB�QEB�dIB�PFWB�

BU@BBAP�IFJFQP��'LLDIB�OB@LJJBKAP��� �@LKPLIFA>QFKD�AFOB@QFSBP��

"B@NK>������ �.H;HML�MQM�LBS>�<H=>L��
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Robots.txt user-agent usage 

-LPQ�TB?PFQBP�QLA>V��������ABPHQLM�>KA�������JL?FIB 	�AL�KLQ�FKAF@>QB�>�PMB@Fd@�RPBO
>DBKQ�

TFQEFK�QEB�OL?LQP�QUQ�dIB��JB>KFKD�QEB�AFOB@QFSBP�FK�QEB�dIB�>MMIV�QL�>II�RPBO
>DBKQP��4EFP�FP�

@LKPFPQBKQ�TFQE�QEB�A>Q>�COLJ������TEBK�����LC�ABPHQLM�OL?LQP�QUQ�dIBP�>KA�������LC�JL?FIB�

OL?LQP�QUQ�dIBP�AFA�KLQ�PMB@FCV�>�M>OQF@RI>O�RPBO
>DBKQ��

)KQBOBPQFKDIV��"FKD?LQ�AFA�KLQ�C>II�FKQL�QEB�QLM����JLPQ�PMB@FdBA�RPBO
>DBKQP��!P�CLO�3%/�QLLIP��

JR@E�IFHB�FK�������?LQE�->GBPQF@_P�>KA�!EOBCP_�?LQP�TBOB�FK�QEB�QLM���JLPQ�PMB@FdBA�RPBO


>DBKQP��TEFIB�3BJORPE_P�?LQ�OLRKABA�LRQ�QEB�QLM����JLPQ�PMB@Fd@�RPBO
>DBKQP��

)K�QBOJP�LC�PB>O@E�BKDFKBP��'LLDIB?LQ�IB>AP�QEB�M>@H�TFQE������LC�OL?LQP�QUQ�dIBP�PMB@FCVFKD�QEB�

RPBO
>DBKQ�TEFIB�"FKD?LQ�@LJBP�FK�>Q�������)KQBOBPQFKDIV��QEBOB�T>P�KB>OIV�>�CRII�MBO@BKQ>DB�

MLFKQ�AFCCBOBK@B�FK������?BQTBBK�JL?FIB�PFQB�OL?LQP�QUQ�dIBP�>KA�ABPHQLM�dIBP�PMB@FCVFKD�

"FKD?LQ��3R@E�FP�KLQ�QEB�@>PB�FK������TEBOB�QEB�A>Q>�FP�BPPBKQF>IIV�RKFCLOJ��

/C�KLQB��9>KABU?LQ�T>P�PMB@FdBA�FK�GRPQ������LC�OL?LQP�QUQ�dIBP�FK�������"V��������QEBOB�T>P�>�

PFU
CLIA�FK@OB>PB��TFQE����LC�dIBP�PMB@FCVFKD�9>KABU?LQ��

"B@NK>������ �.H;HML�MQM�NL>K�:@>GM�NL:@>��
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IndexIfEmbedded  tag 

)K�*>KR>OV�������'LLDIB�FKQOLAR@BA�>�KBT�OL?LQP�Q>D�@>IIBA�BG=>QB?>F;>==>=��4EB�Q>D�LCCBOP�

@LKQOLI�LSBO�FKABU>QFLK�TEBK�@LKQBKQ�FP�BJ?BAABA�FK�>K�FCO>JB�LK�>�M>DB��BSBK�TEBK�>�KLFKABU�

Q>D�E>P�?BBK�>MMIFBA��

, BQ_P�PQ>OQ�?V�ABQBOJFKFKD�QEB�MBO@BKQ>DB�LC�M>DBP�CLO�TEF@E�QEB�KBT�Q>D�FP�MLPPF?IV�>MMIF@>?IB��

!�IFQQIB�JLOB�QE>K����LC�M>DBP�@LKQ>FK�>K�<iframe> �BIBJBKQ��/C�QEB������LC�M>DBP�@LKQ>FKFKD�

QE>Q�BIBJBKQ������LC�QEBJ�E>A�QEB�FCO>JB�KLFKABUBA��J>HFKD�QEBJ�>�MLQBKQF>I�RPB�@>PB�CLO�QEB�

KBT� indexifembedded �Q>D��

(LTB SBO��>�JFKRP@RIB�MBO@BKQ>DB�LC�PFQBP�E>SB�>ALMQBA�QEB�indexifembedded �OL?LQP�Q>D��

4EB�Q>D�@>K�?B�CLRKA�LK�GRPQ��������LC�M>DBP�PROSBVBA��

/C�QEB�M>DBP�QE>Q�E>SB�>ALMQBA�QEB�indexifembedded �Q>D��������LC�QEBJ�FJMIBJBKQBA�FQ�FK�

QEB�EB>ABO�TEFIB�������>OB�RPFKD�QEB�(4-,��

"B@NK>������ �, :@>L�PBMA�<iframe> ��
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Invalid head elements 

4EB�<head> �BIBJBKQ�PBOSBP�>P�QEB�@LKQ>FKBO�CLO�>�M>DB_P�JBQ>A>Q>��&OLJ�>K�3%/�MLFKQ�LC�

SFBT��>�M>DB_P�QFQIB�Q>D�>KA�JBQ>�ABP@OFMQFLK�OBPFAB�TFQEFK�QEB�<head> �BIBJBKQ��>P�AL�OL?LQP�

JBQ>�Q>DP��

.LQ�>II�BIBJBKQP��ELTBSBO��?BILKD�FK�QEB�<head> ��3ELRIA�'LLDIB�@LJB�>@OLPP�>K�FKS>IFA�

BIBJBKQ�FK�QEB�M>DB_P�<head> ��FQ�>PPRJBP�QE>Q�FQ�E>P�OB>@EBA�QEB�BKA�LC�QEB�<head> �>KA�TFII�

KLQ�AFP@LSBO�QEB�OBPQ�LC�FQP�@LKQBKQP��� ��

/RO�A>Q>�COLJ������PELTP�������LC�ABPHQLM�M>DBP�>KA�������LC�JL?FIB�M>DBP�@LKQ>FK�>K�

FKS>IFA�BIBJBKQ�FK�QEB�<head> ��

"B@NK>������ � Indexifembedded �NL>K�:@>GML��
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4EB�JLPQ�JFP>MMIFBA�BIBJBKQ�QL�QEB�<head> �?V�C>O�FP�QEB�<img> �BIBJBKQ��)Q�FP�FK@LOOB@QIV�

MI>@BA�TFQEFK�QEB�<head> �LK������LC�JL?FIB�M>DBP�>KA������LC�ABPHQLM�M>DBP��

4EB�<div> �BIBJBKQ�FP�QEB�LKIV�LQEBO�JFP>MMIFBA�BIBJBKQ�QL�>MMB>O�TFQEFK�QEB�<head> �LK�

JLOB�QE>K����LC�QEB�M>DBP�TFQEFK�QEB������A>Q>PBQ��)Q�FP�FK@LOOB@QIV�>MMIFBA�QL�QEB�<head> �LK�

�����LC�ABPHQLM�M>DBP�>KA������LC�JL?FIB�M>DBP��

Canonical tags 

#>KLKF@>I�Q>DP�>OB�QO>AFQFLK>IIV�RPBA�TEBK�ABdKFKD�ARMIF@>QB�@LKQBKQ�M>DBP�>KA�QL�EBIM�PB>O@E�

BKDFKBP�MOFLOFQFWB��4EBV�>OB�>�PKFMMBQ�LC�(4-,�@LAB��rel="canonical" 	�QE>Q�>IILTP�

TB?J>PQBOP�QL�ABdKB�QL�QEB�PB>O@E�BKDFKB�TEF@E�M>DB�FP�QEB�`MOBCBOOBAa�SBOPFLK��4EBV�>OB�KLQ�

AFOB@QFSBP��>KA�FKPQB>A�>@Q�>P�>�`EFKQ�a�4EBOBCLOB��PB>O@E�BKDFKBP�PR@E�>P�'LLDIB�ABQBOJFKB�QEBFO�

LTK�@>KLKF@>I�SBOPFLK�LC�QEB�M>DB��?>PBA�LK�ELT�RPBCRI�QEBV�?BIFBSB�QEB�M>DB�FP�CLO�QEB�RPBO��

#>KLKF@>I�Q>DP�@>K�>IPL�?B�RPBA�QL�@LKPLIFA>QB�LQEBO�PFDK>IP�PR@E�>P�IFKHP��>P�TBII�>P�QL�PFJMIFCV�

QO>@HFKD�JBQOF@P�>KA�?BQQBO�J>K>DB�PVKAF@>QBA�@LKQBKQ��

"B@NK>������ �%GO:EB=�<head> �>E>F>GML��
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7 B�PBB�COLJ�QEB�A>Q>�QE>Q�@>KLKF@>I�Q>DP�RP>DB�E>P�FK@OB>PBA�LSBO�QEB�VB>OP��)K�������������LC�

JL?FIB�M>DBP�RPBA�@>KLKF@>IP��)K�������QEFP�DOBT�QL��������)K�������QEFP�DOBT�BSBK�CROQEBO�QL�

�������!KA�FK�������FQ_P�FK@OB>PBA�QL��������

-L?FIB�E>P�>�EFDEBO�MBO@BKQ>DB�LC�@>KLKF@>I�>QQOF?RQFLK�QE>K�ABPHQLM��������SP�������	��TEF@E�

FP�IFHBIV�>�AFOB@Q�OBPRIQ�LC�PFKDIB�RPB�52,P�LK�JL?FIB��3FK@B�QEB�A>Q>�PBQ�FK�QEFP�@E>MQBO�FP�IFJFQBA�

QL�ELJB�M>DBP��FQ_P�C>FO�QL�>PPRJB�QE>Q�QEFP�FP�QEB�OB>PLK�CLO�QEB�EFDEBO�@>KLKF@>I�>QQOF?RQFLK�LK�

JL?FIB��!@@LOAFKD�QL�'LLDIB_P�DRFABIFKBP��� ��E>SFKD�>�PBM>O>QB�JL?FIB�PFQB�FP�KLQ�OB@LJJBKABA��

HTML vs. HTTP canonical usage 

4EBOB�>OB�QTL�T>VP�LC�FJMIBJBKQFKD�@>KLKF@>I�Q>DP��

��� 7FQEFK�QEB�(4-,�<head> 

��� 7FQEFK�QEB�(440�EB>ABOP��Link �(440�EB>ABO	�

"B@NK>������ ��:GHGB<:E�NL:@>��
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4EB�JLPQ�@LJJLK�RP>DB�>@OLPP�?LQE�ABPHQLM�>KA�JL?FIB�FP�QEOLRDE�(4-,�>Q�������>KA��������

OBPMB@QFSBIV��4EFP�FP�IFHBIV�ARB�QL�QEB�B>PB�LC�FJMIBJBKQ>QFLK��7EFIB�LKB�OBNRFOBP�?>PF@�(4-,�

HKLTIBADB��QEB�LQEBO�JBQELA��QEOLRDE�(440�EB>ABOP	�OBNRFOBP�>�JLOB�QB@EKF@>I�PHFIIPBQ��

"B@NK>������ �$0)(�O >KLNL�$00,��:GHGB<:E�NL:@>��

Part II Chapter 10 : SEO

310 2022 Web Almanac by HTTP Archive

https://almanac.httparchive.org/static/images/2022/seo/html-versus-http-canonical.png
https://almanac.httparchive.org/static/images/2022/seo/html-versus-http-canonical.png


Raw vs. rendered usage 

#LJM>OBA�QL�������TEBOB�O>T�@>KLKF@>I�RP>DB�T>P�������>KA�OBKABOBA�@>KLKF@>I�RP>DB�T>P�

�������FK������QEBOB�T>P�PLJB�DOLTQE��TFQE�O>T�@>KLKF@>I�RP>DB�OB>@EFKD�������>KA�OBKABOBA�

@>KLKF@>I�RP>DB�OFPFKD�QL��������4EFP�@LOOBI>QBP�TFQE�QEB�DOLTQE�FK�LSBO>II�@>KLKF@>I�RPB��

Page experience 

)K�QEFP�PB@QFLK�LC�QEB�@E>MQBO��TB_OB�ILLHFKD�>Q�AFCCBOBKQ�BIBJBKQP�LC�M>DB�BUMBOFBK@B�>KA�ELT�

QEFP�E>P�BSLISBA�PFK@B�QEB������7B?�!IJ>K>@��

HTTPS 

)K�������QEBOB�T>P�>K�FK@OB>PBA�CL@RP�LK�PFQB�PMBBA�>KA�M>DB�BUMBOFBK@B�CLIILTFKD�'LLDIB_P�

FKQOLAR@QFLK�LC�QEB�#LOB�7B?�6FQ>IP�RMA>QB��TEF@E�E>A�?BBK�MR?IF@FWBA�>KA�MRPEBA�QEOLRDELRQ�

������7EFIB�B SFABK@B�LC�(4403�?BFKD�>�O>KHFKD�C>@QLO�A>QBP�?>@H�QL�������� ��QEB�LSBO>II�CL@RP�

LK�M>DB�BUMBOFBK@B�PFK@B�QEB�#LOB�7B?�6FQ>IP�>KKLRK@BJBKQ�IFHBIV�E>A�>K�FJM>@Q�LK�QEB�

>ALMQFLK�LC�(4403�>@OLPP�QEB�TB?��

"B@NK>������� �.:P�OL�K>G=>K>=�<:GHGB<:E��
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7 B�PBB�COLJ�QEB�A>Q>�ELT�JLOB�PFQBP�>OB�RPFKD�>�PB@ROB�@BOQFd@>QB��(4403	�>Q�QEB�QFJB�LC�QEB�

@O>TI��Q>HFKD�FKQL�>@@LRKQ�BUMFO>QFLKP�LC�QEBPB�@BOQFd@>QBP	��)K�������������LC�ABPHQLM�M>DBP�

RPBA�(440P��>KA�FQ�TBKQ�RM�QL��������FK�������/K�JL?FIB��QEFP�FK@OB>PBA�COLJ�������FK������QL�

�������FK�������3FK@B�QEB�>KKLRK@BJBKQ�LC�QEB�#LOB�7B?�6FQ>IP�RMA>QB�FK������QL�QEB�MOBPBKQ�

QEBOB_P�?BBK�>K�FK@OB>PB�LC�KB>OIV�����LK�JL?FIB�>KA�����LK�ABPHQLM��

Mobile friendliness 

-L?FIB
COFBKAIFKBPP�@>K�?B�ABQBOJFKBA�?V�ILLHFKD�>Q�OBPMLKPFSB�ABPFDK�FJMIBJBKQ>QFLK�SP��

AVK>JF@�PBOSFKD��4L�FABKQFCV�QEFP��TB�ILLHBA�>Q�QEB�RPB�LC�QEB�SFBTMLOQ�JBQ>�Q>D�TEF@E�FP�

@LJJLKIV�RPBA�FK�OBPMLKPFSB�ABPFDK�SP��QEB�S>OV��5PBO
!DBKQ�EB>ABO�QL�ABQBOJFKB�FC�>�TB?PFQB�

FP�RPFKD�AVK>JF@�PBOSFKD��

Viewport meta tag 

7 B�E>SB�PBBK�QEB�RPB�LC�QEB�SFBTMLOQ�JBQ>�Q>D�DOLT�COLJ�������LC�JL?FIB�M>DBP�RPFKD�

"B@NK>������� �, >K<>GM:@>�H?�P>;LBM>L�LNIIHKMBG@�$00,/��

"B@NK>������� �/BM>L�LNIIHKMBG@�:�OB>PIHKM�F>M:�M:@��

92% 
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SFBTMLOQ�JBQ>�Q>D�FK������QL�KLT������)K�������FQ�T>P�>Q��������

Vary header usage 

4EB�S>OV�EB>ABO�FP�>�(440�EB>ABO�QE>Q�BK>?IBP�AFCCBOBKQ�@LKQBKQ�QL�?B�PBOSBA�QL�AFCCBOBKQ�RPBOP�

LK�AFCCBOBKQ�ABSF@BP��4EFP�FP�HKLTK�>P�AVK>JF@�PBOSFKD��>KA�FP�QEB�LMMLPFQB�QL�OBPMLKPFSB�ABPFDK��

TEF@E�PBOSBP�QEB�BU>@Q�P>JB�@LKQBKQ��?RQ�QL�AFCCBOBKQ�ABSF@BP��

6>OV�EB>ABO�RP>DB�E>P�OBJ>FKBA�OBI>QFSBIV�RK@E>KDBA�CLO�QEB�M>PQ�CBT�VB>OP��)K�������������LC�

ABPHQLM�>KA�������LC�JL?FIB�M>DBP�RPBA�QEFP�CLLQMOFKQ��)K�������QEB�A>Q>�FP�KB>OIV�FABKQF@>I��

TFQE�����CLO�ABPHQLM�>KA�����CLO�JL?FIB��

Legible font sizes 

)K�������������LC�JL?FIB�M>DBP�TBOB�KLQ�RPFKD�>�IBDF?IB�CLKQ�PFWB��4E>KHP�QL�'LLDIB_P�CL@RP�LK�

RPBO�BUMBOFBK@B�>@OLPP�>II�ABSF@BP��JLOB�M>DBP�QE>K�BSBO�KLT�RPB�>�IBDF?IB�CLKQ�PFWB��/KIV�����

LC�JL?FIB�M>DBP�>OB�PQFII�KLQ�RPFKD�>�IBDF?IB�CLKQ�PFWB��

"B@NK>������� �2:KR�A>:=>K�NL>=��
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Core Web Vitals (CWV) 

#LOB�7B?�6FQ>IP�T>P�>�ELQ�QLMF@�FK�3%/�QEOLRDELRQ������CLIILTFKD�'LLDIB�>KKLRK@FKD�QEB�OLII�

LRQ�LC�FQP�0>DB�%UMBOFBK@B�RMA>QB�QE>Q�*RKB��7B�E>SB�PBBK�>�@LKQFKRBA�FKQBOBPQ�QEFP�VB>O��TFQE�

JLOB�PFQBP�M>VFKD�>QQBKQFLK�QL�QEBFO�#76�MBOCLOJ>K@B��

#LOB�7B?�6FQ>IP�>OB�>�PBOFBP�LC�PQ>KA>OAFWBA�JBQOF@P�QE>Q�@>K�EBIM�ABSBILMBOP�>KA�3%/P�QL�

?BQQBO�RKABOPQ>KA�ELT�>�RPBO�FP�BUMBOFBK@FKD�>�M>DB��4EB�J>FK�JBQOF@P�>OB��

b� ,>ODBPQ�#LKQBKQCRI�0>FKQ��,#0	�JB>PROBP�ELT�NRF@HIV�>�TB?�M>DB_P�J>FK�@LKQBKQ�

IL>AP�

b� &FOPQ�)KMRQ�$BI>V��&)$	�JB>PROBP�ELT�ILKD�FQ�Q>HBP�COLJ�TEBK�>�RPBO�FKQBO>@QP�TFQE�>�

TB?�M>DB��F�B��@IF@HP�>�?RQQLK	�QL�TEBK�QEB�?OLTPBO�FP�>?IB�QL�OBPMLKA�

b� #RJRI>QFSB�,>VLRQ�3EFCQ��#,3	�JB>PROBP�QEB�SFPR>I�PQ>?FIFQV�>KA�TEBQEBO�>�M>DB�

PEFCQP�TFQEFK�QEB�SFBTMLOQ�

!II�QEOBB�LC�QEBPB�JBQOF@P�>OB�@OFQF@>I�QL�RPBO�BUMBOFBK@B�>KA�QEB�PQ>?FIFQV�LC�>�TB?�M>DB��

4EB�A>Q>�CLO�#LOB�7B?�6FQ>IP�FP�PLRO@BA�COLJ�QEB�#EOLJB�5PBO�%UMBOFBK@B�2BMLOQ��#O58	��4EB�

OBMLOQ�@LJBP�COLJ�>�MR?IF@�A>Q>PBQ�LC�OB>I��LMQBA
FK	�RPBOP��>KA�FP�PLRO@BA�COLJ�JFIIFLKP�LC�

TB?PFQBP��>P�LMMLPBA�QL�I>?�A>Q>��TEF@E�FP�PFJRI>QBA	��

"B@NK>������� �/BM>L�GHM�NLBG@�:�E>@B;E>�?HGM�LBS>��
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/K�JL?FIB������LC�PFQBP�KLT�M>PP�#76��TEF@E�FP�RM�COLJ�����FK������>KA�GRPQ�����FK�������

!KA�TEFIB�����LC�PFQBP�@ROOBKQIV�M>PP�&)$��JLPQ�PFQB�LTKBOP�>OB�PQORDDIFKD�TFQE�,#0��TEF@E�E>P�

>�M>PP�O>QB�LC������

"B@NK>������� �, >K<>GM�H?�@HH=��32�>QI>KB>G<>L�HG�FH;BE>��

"B@NK>������� �, >K<>GM�H?�@HH=��32�>QI>KB>G<>L�HG�=>LDMHI��
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/K�ABPHQLM��TB�PBB�>K�>PQLRKAFKD������LC�PFQBP�M>PPFKD�&)$��QELRDE�PFJFI>OIV�PQORDDIFKD�QL�M>PP�

, #0�>KA�#,3��.LQBTLOQEV��JLOB�PFQBP�>OB�M>PPFKD�#76�LK�ABPHQLM�����	�QE>K�LK�JL?FIB�����	��

lazy  loading vs. eager  loading iframes 

,>WV�IL>AFKD�FP�>�QB@EKFNRB�QE>Q�ABCBOP�QEB�IL>AFKD�LC�KLK
@OFQF@>I�BIBJBKQP�LK�>�TB?�M>DB�RKQFI�

QEB�MLFKQ�FK�TEF@E�QEBV�>OB�KBBABA��4EFP�@>K�EBIM�TFQE�QEB�OBAR@QFLK�LC�M>DB�TBFDEQ��>P�TBII�>P�

@LKPBOSB�?>KATFAQE�>KA�PVPQBJ�OBPLRO@BP��%>DBO�IL>AFKD�FP�TEBK�OBI>QBA�BKQFQFBP�>OB�

PFJRIQ>KBLRPIV�IL>ABA�>KA�CBQ@EBA�>II�>Q�LK@B��

7EBK�ILLHFKD�PLIBIV�>Q�FCO>JBP��TB�PBB�I>WV�IL>AFKD�FP�MOBCBOOBA�C>O�JLOB�QL�B>DBO�IL>AFKD��TFQE�

������LC�FCO>JBP�?BFKD�I>WV�IL>ABA�SBOPRP�������LC�FCO>JBP�?BFKD�B>DBO�IL>ABA��

4EFP�FP�M>OQF@RI>OIV�FKQBOBPQFKD�PFK@B�?OLTPBO
IBSBI�I>WV�IL>AFKD�CLO�FCO>JBP�E>P�?B@LJB�

PQ>KA>OAFWBA�FK�#EOLJB��� ��4EB�PQ>KA>OAFW>QFLK�LC�QEB�loading �>QQOF?RQB��TFQELRQ�PMB@FCVFKD�

I>WV�LO�B>DBO��FP�IFHBIV�TEV�A>Q>�PELTP�������LC�>QQOF?RQBP�AL�KLQ�@LKQ>FK�I>WV�LO�B>DBO��

"B@NK>������� � iframe �EH:=BG@�IKHI>KMR�NL:@>��

����   AMMIL�

P>;�=>O
B?K:F>�E:SR�EH:=BG@
�
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On page 

7EBK�ILLHFKD�CLO�OBIBS>K@V�PFDK>IP��PB>O@E�BKDFKBP�ILLH�>Q�QEB�@LKQBKQ�LK�>�TB?�M>DB��4EBOB�

>OB�S>OFLRP�LK
M>DB�3%/�BIBJBKQP�QE>Q�@>K�>CCB@Q�O>KHFKDP�>KA�LO�>MMB>O>K@B�LK�QEB�3%20P�

�3B>O@E�%KDFKB�2BPRIQP�0>DBP	��

Meta data 

&LO�QEB�PB@LKA�VB>O�FK�>�OLT��������LC�ABPHQLM�>KA�JL?FIB�M>DBP�E>A�<title> �BIBJBKQP��!IPL�

FK�����������LC�ABPHQLM�>KA�JL?FIB�ELJB�M>DBP�E>A�<meta name="description"> �Q>DP��>�

�����AB@OB>PB�COLJ�I>PQ�VB>O��

<title>  element 

4EB�<title> �BIBJBKQ�FP�>K�LK
M>DB�O>KHFKD�C>@QLO�QE>Q�MOLSFABP�>�PQOLKD�EFKQ�OBD>OAFKD�M>DB�

OBIBS>K@B�>KA�J>V�>MMB>O�LK�QEB�3%20��)K�!RDRPQ������� 'LLDIB�PQ>OQBA�OBTOFQFKD�JLOB�

TB?PFQBP_�QFQIBP�FK�QEBFO�PB>O@E�OBPRIQP��� ��

"B@NK>������� �0BME>�M:@�:G=�)>M:�=>L<KBIMBHGL��

����   AMMIL�

=>O>EHI>KL�@HH@E>�<HF
L>:K<A
;EH@
����
��
NI=:M>�MH�@>G>K:MBG@�I:@>�MBME>L�
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)K�������

b� 4EB�JBAF>K�M>DB�<title> �@LKQ>FKBA���TLOAP��

b� 4EB�JBAF>K�M>DB�<title> �@LKQ>FKBA����>KA����@E>O>@QBOP�LK�ABPHQLM�>KA�JL?FIB��

"B@NK>������� �0BME>�PHK=L�;R�I>K<>GMBE>��

"B@NK>������� �0BME>�<A:K:<M>KL�;R�I>K<>GMBE>��
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OBPMB@QFSBIV��

b� ����LC�M>DBP�E>A�<title> �BIBJBKQP�@LKQ>FKFKD����TLOAP��

b� ����LC�ABPHQLM�>KA�JL?FIB�M>DBP�E>A�<title> �BIBJBKQP�@LKQ>FKFKD����>KA����

@E>O>@QBOP��OBPMB@QFSBIV��

4EBPB�PQ>QP�OBJ>FK�RK@E>KDBA�COLJ�I>PQ�VB>O��.LQB��4EBPB�QFQIBP�LK�ELJB�M>DBP�QBKA�QL�?B�

PELOQBO�QE>K�QELPB�RPBA�LK�ABBMBO�M>DBP��

Meta description tag 

4EB�<meta name="description> �Q>D�ALBP�KLQ�AFOB@QIV�FJM>@Q�O>KHFKDP��(LTBSBO��FQ�J>V�

>MMB>O�>P�QEB�M>DB�ABP@OFMQFLK�LK�QEB�3%20��>KA�FQ�@>K�FKeRBK@B�@IF@H
QEOLRDE�O>QB��

"B@NK>������� �)>M:�=>L<KBIMBHG�PHK=L�;R�I>K<>GMBE>��
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)K�������

b� 4EB�JBAF>K�ABPHQLM�>KA�JL?FIB�M>DB�<meta name="description> �Q>D�

@LKQ>FKBA����TLOAP��

b� 4EB�JBAF>K�ABPHQLM�>KA�JL?FIB�M>DB�<meta name="description> �Q>D�

@LKQ>FKBA�����>KA�����@E>O>@QBOP��OBPMB@QFSBIV��

b� ����LC�ABPHQLM�>KA�JL?FIB�M>DBP�E>A�<meta name="description> �Q>DP�

@LKQ>FKFKD����TLOAP��

b� ����LC�ABPHQLM�>KA�JL?FIB�M>DBP�E>A�<meta name="description> �Q>DP�

@LKQ>FKFKD�����@E>O>@QBOP��

&LO�QEB�JLPQ�M>OQ��QEBPB�PQ>QP�>OB�OBI>QFSBIV�RK@E>KDBA�COLJ�I>PQ�VB>O��

Header tags 

(B>AFKD�BIBJBKQP��<h1> �� <h2> c	�>OB�FJMLOQ>KQ�M>OQP�LC�>�M>DB_P�PQOR@QROB�PFK@B�QEBV�EBIM�

LOD>KFWB�QEB�@LKQBKQ�LK�QEB�M>DB��(B>AFKD�BIBJBKQP�>OB�KLQ�>�AFOB@Q�O>KHFKD�C>@QLO��?RQ�QEBV�

@>K�EBIM�'LLDIB�?BQQBO�RKABOPQ>KA�QEB�@LKQBKQ�CLRKA�LK�QEB�M>DB��

"B@NK>������� �)>M:�=>L<KBIMBHG�<A:K:<M>KL�;R�I>K<>GMBE>��
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4EB�QOBKAP�>OLRKA�FJMIBJBKQ>QFLK�LC�EB>AFKDP�?V�QVMB�FK������@ILPBIV�J>Q@E�QELPB�COLJ�������

TFQE�GRPQ�>�CBT�PJ>II�AFCCBOBK@BP��&LO�BU>JMIB��������LC�JL?FIB�M>DBP�RQFIFWBA�>K�E��FK������

TEFIB��������AFA�FK�������

!KLQEBO�QOBKA�QE>Q�E>P�@>OOFBA�LSBO�FP�QEB�AFP@OBM>K@V�FK�RP>DB�?BQTBBK�QEB�E��>KA�E���7EFIB�

������LC�ABPHQLM�M>DBP�FJMIBJBKQ�>K�E���LKIV�������RPB�>K�E���TFQE�PFJFI>O�KRJ?BOP�OBeB@QBA�

LK�JL?FIB	��

!IQELRDE�QEBOB�FP�KL�ABdKFQFSB�BUMI>K>QFLK�CLO�QEFP��LKB�MLPPF?IB�OB>PLK�FP�QE>Q�QEB�E��FP�LCQBK�

MI>@BA�>?LSB�>KV�@LKQBKQ��)Q_P�KLQ�BPPBKQF>I�CLO�QEB�K>QRO>I�eLT�LC�QEB�@LKQBKQ��(LTBSBO��

TFQELRQ�QEB�E���QEBOB�@LRIA�?B�>�ILKD�eLT�LC�RKPQOR@QROBA�@LKQBKQ��

"B@NK>������� �,K>L>G<>�H?�$�>E>F>GML��
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/S BO>II��JR@E�IFHB�����_P�PQ>QP��QEBOB�>OB�OBI>QFSBIV�CBT�BJMQV�(�BIBJBKQP�CLRKA�LK�M>DBP��

!AAFQFLK>IIV��QEBOB�FP�IFQQIB�AFP@OBM>K@V�?BQTBBK�QEB�ABPHQLM�>KA�JL?FIB�A>Q>��

4EBOB�FP�AFSBODBK@B��ELTBSBO��TFQE�QEB�E���7EFIB�������LC�M>DBP�@LKQ>FKBA�>K�E��BIBJBKQ��

������@LKQ>FKBA�>�KLK
BJMQV�E��BIBJBKQ��4E>Q_P�>�����MBO@BKQ>DB�MLFKQ�AFCCBOBK@B��#LKQO>PQ�

QE>Q�TFQE�QEB�E���TEF@E�E>P�GRPQ�>�����MBO@BKQ>DB�MLFKQ�AFCCBOBK@B��!P�KLQBA�FK�QEB������7B?�

!IJ>K>@��QEFP�J>V�?B�>�OBPRIQ�LC�QEB�J>KV�TB?PFQBP�QE>Q�TO>M�ILDL
FJ>DBP�FK�QEB�E��BIBJBKQ�LK�

ELJB�M>DBP��

Image attributes 

4EB�MOFJ>OV�MROMLPB�LC�QEB�>IQ�>QQOF?RQB�LK�QEB�<img> �BIBJBKQ�FP�>@@BPPF?FIFQV��!IQ�>QQOF?RQBP�

>IPL�>PPFPQ�PB>O@E�BKDFKBP�O>KH�PMB@Fd@�>PPBQP�FK�FJ>DB�PB>O@E��

"B@NK>������� �,K>L>G<>�H?�GHG�>FIMR�$�>E>F>GML��
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"B@NK>������� �, >K<>GM:@>�H?�img � alt �:MMKB;NM>L�IK>L>GM��

"B@NK>������� �, >K<>GM:@>�H?�img �PBMA�;E:GD�alt ��
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7E>Q�TB�CLRKA��

b� /K�QEB�JBAF>K�ABPHQLM�M>DB���������LC�<img> �Q>DP�E>SB�QEB�>IQ�>QQOF?RQB��4EFP�FP�>�

KBDIFDF?IB�AB@OB>PB�LC�GRPQ�>�NR>OQBO�LC�>�MBO@BKQ>DB�MLFKQ�COLJ�����_P��������

b� /K�QEB�JBAF>K�JL?FIB�M>DB��������LC�<img> �Q>DP�E>SB�QEB�>IQ�>QQOF?RQB��4EFP�FP�>�

J>ODFK>I�FK@OB>PB�COLJ�QEB�������LC�Q>DP�TFQE�QEB�>IQ�>QQOF?RQB�FK�������

b� 4EBOB�FP�>�KLQF@B>?IB�@E>KDB�FK�QEB�JBAF>K�ABPHQLM�>KA�JL?FIB�M>DBP�@LKQ>FKFKD�

<img> �Q>DP�QE>Q�E>SB�?I>KH�>IQ�>QQOF?RQBP�@LJM>OBA�QL�������,>PQ�VB>O��QEB�JBAF>K�

ABPHQLM�>KA�JL?FIB�M>DBP��OBPMB@QFSBIV�E>A�������>KA������� <img> �Q>DP�TFQE�

?I>KH�alt �>QQOF?RQBP��)K�������QEFP�dDROB�OLPB�QL�������>KA�������LK�ABPHQLM�>KA�

JL?FIB��OBPMB@QFSBIV��

b� 4EB�QOBKA�QLT>OAP����LC�JBAF>K�ABPHQLM�>KA�JL?FIB�M>DBP�@LKQ>FKFKD�<img> �Q>DP�

JFPPFKD�QEB�>IQ�>QQOF?RQB�@LKQFKRBP��/K�QEB�JBAF>K�ABPHQLM�M>DB�FK������������LC�

QEB�<img> �Q>DP�E>A�?I>KH�>QQOF?RQBP��)Q�CBII�QL����FK�������

Image loading  property usage 

(LT�RPBO�>DBKQP�MOFLOFQFWB�QEB�OBKABOFKD�>KA�AFPMI>VFKD�LC�FJ>DBP�FP�>CCB@QBA�?V�QEB�IL>AFKD�

>QQOF?RQB�>MMIFBA�QL�<img> �BIBJBKQP��4EFP�FJMIBJBKQ>QFLK�@>K�FJM>@Q�RPBO�BUMBOFBK@B�>KA�

"B@NK>������� �, >K<>GM:@>�H?�img �FBLLBG@�alt ��
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MBOCLOJ>K@B�QFJB��TFQE�MLPPF?IB�BCCB@QP�LK�?LQE�3%/�PR@@BPP�>KA�@LKSBOPFLKP��

7E>Q�TB�CLRKA��

b� 4EBOB�E>P�?BBK�>�PFDKFd@>KQ�OBAR@QFLK�FK�QEB�KRJ?BO�LC�M>DBP�QE>Q�AL�KLQ�RPB�>KV�

FJ>DB�IL>AFKD�MOLMBOQV��)K�������������LC�ABPHQLM�M>DBP�>KA�������LC�JL?FIB�M>DBP�

AFAK_Q�RQFIFWB�>KV�FJ>DB�IL>AFKD�MOLMBOQV�>Q�>II��)Q_P�KLT�������LC�ABPHQLM�M>DBP�>KA�

������LC�JL?FIB�M>DBP�FK�������

b� #LKSBOPBIV��QEB�FJMIBJBKQ>QFLK�LC�IL>AFKD�aI>WVa�E>P�FK@OB>PBA��)K�������?LQE�

������LC�ABPHQLM�>KA�JL?FIB�M>DBP�FJMIBJBKQBA�IL>AFKD�aI>WVa��4EFP�E>P�FK@OB>PBA�

QL�������� ABPHQLM	�>KA��������JL?FIB 	�FK�������

b� 4EB�KRJ?BO�LC�M>DBP�ABC>RIQFKD�QL�QEB�?OLTBO_P�IL>AFKD�JBQELA�E>P�C>IIBK�FK�������

/K�ABPHQLM�������LC�M>DBP�RPB�IL>AFKD�a>RQLa�>KA������LK�JL?FIB��)K������������LC�

M>DBP�RQFIFWBA�IL>AFKD�a>RQLa��

Word count 

7EFIB�@LKQBKQ�IBKDQE�FP�KLQ�>�O>KHFKD�C>@QLO��FQ�FP�PQFII�S>IR>?IB�QL�>PPBPP�ELT�J>KV�TLOAP�>�M>DB�

@LKQ>FKP�LK�>SBO>DB��

"B@NK>������� �%F:@>�loading �IKHI>KMR�NL:@>��
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Rendered word count 

, BQ_P�?BDFK�TFQE�QEB�KRJ?BO�LC�TLOAP�CLRKA�LK�QEB�M>DB�LK@B�FQ�E>P�?BBK�OBKABOBA��

4EB�JBAF>K�ABPHQLM�M>DB�FK������@LKQ>FKP�����TLOAP��4EFP�FP�NRFQB�@ILPB�QL�QEB�����TLOAP�

CLRKA�FK�������(LTB SBO��QEFP�FP�PQFII�>�?FD�IB>M�MBO@BKQ>DB
TFPB�COLJ�TE>Q�TB�CLRKA�?>@H�FK�

�����TEBK�����TLOAP�TBOB�CLRKA�LK�QEB�JBAF>K�ABPHQLM�M>DB��7E>QBSBO�QEB�@>RPB�T>P�FK�

�����CLO�QEB�RMQF@H�FK�OBKABOBA�TLOA�@LRKQ��FQ�>MMB>OP�QL�E>SB�OBJ>FKBA�QEOLRDE�������

3FJFI>OIV��QEB�JBAF>K�KRJ?BO�LC�OBKABOBA�TLOAP�LK�JL?FIB�FK������@LKQ>FKP�����TLOAP��TEF@E�

FP�>IPL�PFJFI>O�MBO@BKQ>DB
TFPB�QL�QEB�A>Q>�FK�������&LO�@LKQBUQ��ABPHQLM�M>DBP�@LKQ>FK�JLOB�

TLOAP�QE>K�JL?FIB�M>DBP��4EB�JBAF>K�ABPHQLM�M>DB�@LKQ>FKP�����JLOB�TLOAP�QE>K�JL?FIB�

M>DBP�TFQEFK�QEB���QE�MBO@BKQFIB��4EFP�FP�PFDKFd@>KQ�PFK@B�'LLDIB�PLJB�VB>OP�>DL�>ALMQBA�>�

JL?FIB
dOPQ�FKABU��>KA�@LKQBKQ�KLQ�CLRKA�LK�QEB�JL?FIB�SBOPFLK�LC�>�M>DB�ORKP�QEB�OFPH�LC�KLQ�

?BFKD�FKABUBA�?V�QEB�PB>O@E�BKDFKB��

Raw word count 

, BQ_P�KLT�BU>JFKB�QEB�KRJ?BO�LC�TLOAP�@LKQ>FKBA�FK�>�M>DB_P�PLRO@B�@LAB�MOFLO�QL�QEB�?OLTPBO�

BUB@RQFKD�>KV�*>S>3@OFMQ�@LAB�LO�LQEBO�JLAFd@>QFLKP�FK�QEB�$/-�LO�#33/-��

"B@NK>������� �2BLB;E>�PHK=L�K>G=>K>=�;R�I>K<>GMBE>��
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-R@E�IFHB�QEB�OBKABOBA�TLOA�@LRKQ��QEBOB�FP�>�JFKFJ>I�AFCCBOBK@B�?BQTBBK�QEB�A>Q>�FK������

SBOPRP�TE>Q�T>P�CLRKA�FK�������&LO�BU>JMIB��QEB�JBAF>K�ABPHQLM�M>DB_P�O>T�TLOA�@LRKQ�T>P�

����FK������@LJM>OBA�QL�����FK������>KA�JBAF>K�JL?FIB�M>DB_P�O>T�TLOA�@LRKQ�T>P�����

TEF@E�FP�PIFDEQIV�IBPP�QE>K������TEF@E�P>T�����TLOAP�>P�QEB�JBAF>K��

(BOB��QLL��JL?FIB�M>DBP�@LKQ>FK�CBTBO�TLOAP�QE>K�ABPHQLM�M>DBP�>@OLPP�QEB�?L>OA��4EB�JBAF>K�

JL?FIB�M>DB�@LKQ>FKP�>�O>T�TLOA�@LRKQ�QE>Q�FP��������IBPP�QE>K�ABPHQLM��!P�KLQBA�>?LSB��QEFP�FP�

PFDKFd@>KQ�?B@>RPB�LC�'LLDIB_P�JL?FIB
dOPQ�FKABUFKD��

Structured Data 

)JMIBJBKQFKD�3QOR@QROBA�$>Q>�E>P�@LJB�FKQL�FK@OB>PBA�CL@RP�>P�OF@E�OBPRIQP�LK�QEB�'LLDIB�

3%20�E>SB�?B@LJB�JLOB�MOLJFKBKQ��
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4EB�FJMIBJBKQ>QFLK�LC�PQOR@QROBA�A>Q>�FK�QEB�(4-,�LC�>�M>DB�E>P�@LKQFKR>IIV�FK@OB>PBA��)K�

����������LC�ABPHQLM�M>DBP�>KA�����LC�JL?FIB�M>DBP�RPBA�PQOR@QROBA�A>Q>��)K�������FQ_P�OFPBK�

QL�����LC�ABPHQLM�M>DBP�>KA�����LC�JL?FIB�M>DBP�QE>Q�E>SB�PQOR@QROBA�A>Q>�TFQEFK�QEBFO�(4-,��

4EFP�OBeB@QP���MBO@BKQ>DB�MLFKQ�FK@OB>PBP�LK�?LQE�ABPHQLM�>KA�JL?FIB�M>DBP��4TL�MLPPF?IB�

BUMI>K>QFLKP�CLO�DOB>QBO�>ALMQFLK�@LRIA�?B�QE>Q�>�KRJ?BO�LC�#LKQBKQ�->K>DBJBKQ�3VPQBJP�

E>SB�>AABA�>RQLJ>QF@�PQOR@QROBA�A>Q>�J>OHRM�QL�QEBFO�M>DBP��>P�TBII�>P�QEB�>CLOBJBKQFLKBA�

MOLJFKBK@B�QE>Q�PQOR@QROBA�A>Q>�E>P�MI>VBA�FK�'LLDIB�3%20P��

4EBOB�E>P�>IPL�?BBK�>�DOB>Q�OBAR@QFLK�FK�?LQE�JL?FIB�>KA�ABPHQLM�M>DBP�QE>Q�E>SB�PQOR@QROBA�

A>Q>�>AABA�SF>�*>S>3@OFMQ�TEBOB�FQ�T>P�KLQ�@LKQ>FKBA�TFQEFK�QEB�FKFQF>I�(4-,�OBPMLKPB��)K�

�����������LC�JL?FIB�M>DBP�>KA������LC�ABPHQLM�M>DBP�E>A�PQOR@QROBA�A>Q>�>AABA�SF>�

*>S>3@OFMQ�TEBOB�FQ�T>P�KLQ�@LKQ>FKBA�TFQEFK�QEB�FKFQF>I�(4-,�OBPMLKPB��)Q_P�KLT�GRPQ������LK�

ABPHQLM�>KA������LK�JL?FIB��
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Most popular Structured Data formats 

3QOR@QROBA�A>Q>�@>K�?B�FJMIBJBKQBA�QEOLRDE�S>OFLRP�T>VP�LK�>�DFSBK�M>DB��(LTBSBO��*3/.
,$ ��

TEF@E�>IFDKP�TFQE�'LLDIB_P�LTK�OB@LJJBKA>QFLK�CLO�FJMIBJBKQ>QFLK��FP�?V�C>O�QEB�JLPQ�MLMRI>O�

CLOJ>Q��

#LJM>OBA�QL�����_P�dDROBP������_P�A>Q>�PELTP�>�KLJFK>I�FK@OB>PB�FK�FJMIBJBKQ>QFLK�SF>�

*3/.
,$�>KA�>�PIFDEQ�AB@OB>PB�TEBK�FJMIBJBKQFKD�PQOR@QROBA�A>Q>�TFQE�JF@OLA>Q>��4EBPB�

KRJ?BOP�?B>O�LRQ�FK�M>OQF@RI>O�LK�JL?FIB��)K�������������LC�JL?FIB�M>DBP�RPBA�*3/.
,$�QL�

FJMIBJBKQ�PQOR@QROBA�A>Q>��4EB�KRJ?BO�LC�JL?FIB�M>DBP�FK������RPFKD�*3/.
,$�CLO�>AAFKD�

PQOR@QROBA�A>Q>�FP�RM������QL��������#LKSBOPBIV��������LC�JL?FIB�M>DBP�FK������RQFIFWBA�

PQOR@QROBA�A>Q>�TFQE�JF@OLA>Q>��4E>Q�KRJ?BO�CBII������FK������QL��������

"B@NK>������� �/MKN<MNK>=� :M:�?HKF:ML��
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Most popular schema types 

4EBOB�FP�PQOLKD�@LOOBI>QFLK�?BQTBBK�QEB�JLPQ�MLMRI>O�QVMBP�LC�P@EBJ>�CLRKA�LK�ELJB�M>DBP�FK�

�����>KA�������

!P�KLQBA�FK�MOBSFLRP�BAFQFLKP�LC�QEB�7B?�!IJ>K>@��WebSite �� SearchAction �� WebPage ��

SearchAction �FP�TE>Q�MLTBOP�QEB�3FQBIFKHP�3B>O@E�"LU��� �;PBB�@E>OQ�>?LSB<��

7EBK�@LJM>OFKD������QL�������QEBOB�E>P�?BBK�>�PFDKFd@>KQ�FK@OB>PB�FK�QEB�>ALMQFLK�LC�QEB�

JLPQ�MLMRI>O�P@EBJ>P�>@OLPP�QEB�?L>OA��)K�C>@Q��BSBOV�KLQBA�P@EBJ>�QVMB�E>P�BUMBOFBK@BA�>K�

FK@OB>PB�FK�>ALMQFLK�FK�������!JLKD�QEB�JLPQ�KLQ>?IB�>OB�QEB�P@EBJ>�CLO�"OB>A@ORJ?P,FPQ��

TEF@E�E>P�OFPBK�������PFK@B������>KA�)J>DB/?GB@Q��TEF@E�FP�RM��������

)K�QBOJP�LC�FJMIBJBKQFKD�QEB�JLPQ�MLMRI>O�P@EBJ>P��QEBOB�>OB�OBI>QFSBIV�QFKV�AFCCBOBK@BP�

?BQTBBK�QEB�MBO@BKQ>DBP�LC�JL?FIB�SBOPRP�ABPHQLM�M>DBP��

"B@NK>������� �)HLM�IHINE:K�L<A>F:�MRI>L��
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9LR�@>K�OB>A�JLOB�>?LRQ�PQOR@QROBA�A>Q>�FK�LRO�ABAF@>QBA�@E>MQBO��

Links 

3B>O@E�BKDFKBP�RQFIFWB�IFKHP�QL�AFP@LSBO�KBT�M>DBP�>KA�QL�M>PP�0>DB2>KH��TEF@E�EBIMP�ABQBOJFKB�

QEB�FJMLOQ>K@B�LC�M>DBP��,FKHP�>IPL�>@Q�>P�>�OBCBOBK@B�COLJ�LKB�M>DB�QL�>KLQEBO��MOBPRJ>?IV�

OBIBS>KQ	�M>DB��

Non-descriptive link text 

!K@ELO�QBUQ��TEF@E�FP�QEB�@IF@H>?IB�QBUQ�RPBA�FK�>�IFKH��EBIMP�PB>O@E�BKDFKBP�QL�RKABOPQ>KA�QEB�

@LKQBKQ�LC�QEB�IFKHBA�M>DB��,FDEQELRPB�E>P�>�QBPQ�QL�@EB@H�FC�QEB�>K@ELO�QBUQ�RPBA�FP�RPBCRI�>KA�

LO�@LKQBUQR>I��LO�FC�FQ_P�DBKBOF@�>KA�LO�KLK
ABP@OFMQFSB�PR@E�>P�`IB>OK�JLOBa�LO�@̀IF@H�EBOB�a�)K�

����������>KA�����LC�QEB�QBPQBA�IFKHP�LK�JL?FIB�>KA�ABPHQLM��OBPMB@QFSBIV��AFA�KLQ�E>SB�

ABP@OFMQFSB�>K@ELO�QBUQ��>�JFPPBA�LMMLOQRKFQV�COLJ�>K�3%/�MBOPMB@QFSB�>KA�?>A�CLO�

>@@BPPF?FIFQV��

Outgoing links 

)KQBOK>I�IFKHP�>OB�IFKHP�QL�LQEBO�M>DBP�LK�QEB�P>JB�TB?PFQB��-R@E�IFHB�I>PQ�VB>O������_P�dDROBP�

"B@NK>������� �)>=B:G�EBGDL�MH�L:F>�LBM>��
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PRDDBPQ�M>DBP�E>A�CBTBO�IFKHP�LK�QEBFO�JL?FIB�SBOPFLKP�@LJM>OBA�QL�QEBFO�ABPHQLM�

@LRKQBOM>OQP��

4EB�JBAF>K�KRJ?BO�LC�FKQBOK>I�IFKHP�FP�KLT�����EFDEBO�LK�ABPHQLM�QE>K�JL?FIB�>Q�����>KA�

�����OBPMB@QFSBIV��)Q_P�IFHBIV�>�OBPRIQ�LC�ABSBILMBOP�JFKFJFWFKD�QEB�K>SFD>QFLK�JBKRP�>KA�CLLQBOP�

LK�JL?FIB�CLO�B>PB�LC�RPB�LK�PJ>IIBO�P@OBBKP��

!@@LOAFKD�QL�#O58�A>Q>��QEB�������JLPQ�MLMRI>O�TB?PFQBP�E>SB�JLOB�LRQDLFKD�FKQBOK>I�IFKHP�

QE>K�IBPP�MLMRI>O�PFQBP��>�QLQ>I�LC�����IFKHP�LK�ABPHQLM�SBOPRP�����LK�JL?FIB��4E>Q_P�JLOB�QE>K�

QTL�QFJBP�EFDEBO�QE>K�QEB�JBAF>K��4EFP�J>V�?B�>QQOF?RQBA�QL�QEB�RPB�LC�JBD>
JBKRP�LK�I>ODBO�

PFQBP�QE>Q�DBKBO>IIV�E>SB�JLOB�M>DBP��

%UQBOK>I�IFKHP�>OB�IFKHP�QL�LQEBO�M>DBP�LK�>�AFCCBOBKQ�TB?PFQB��4EB�A>Q>��TEF@E�E>P�?BBK�

@LKPFPQBKQ�CLO�QEB�M>PQ�CBT�VB>OP��MLFKQP�QL�QEBOB�?BFKD�CBTBO�BUQBOK>I�IFKHP�LK�QEB�JL?FIB�

SBOPFLKP�LC�M>DBP�@LJM>OBA�QL�QEB�ABPHQLM�SBOPFLKP��$BPMFQB�'LLDIB�OLIIFKD�LRQ�JL?FIB
dOPQ�

FKABUFKD�>�CBT�VB>OP�>DL��TB?PFQBP�E>SB�KLQ�?OLRDEQ�QEBFO�JL?FIB�SBOPFLKP�QL�M>OFQV�TFQE�QEBFO�

ABPHQLM�@LRKQBOM>OQP��

Anchor rel attribute use 

)K�3BMQBJ?BO�LC�������'LLDIB�FKQOLAR@BA�>QQOF?RQBP��� �QE>Q�>IILT�MR?IFPEBOP�QL�@I>PPFCV�IFKHP�>P�

"B@NK>������� �)>=B:G�>QM>KG:E�EBGDL��
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?BFKD�LIHGLHK>=�LO�NL>K�@>G>K:M>=�<HGM>GM��4EBPB�>QQOF?RQBP�>OB�FK�>AAFQFLK�QL�rel=nofollow ��

TEF@E�T>P�MOBSFLRPIV�FKQOLAR@BA�FK�������� ��4EB�KBTBO�>QQOF?RQBP��rel=ugc �>KA�

rel=sponsored ��>AA�>AAFQFLK>I�FKCLOJ>QFLK�QL�QEB�IFKHP��

.LQ�JR@E�E>P�@E>KDBA�FK�QBOJP�LC�QEB�>ALMQFLK�LC�QEB�KBTBO�>QQOF?RQBP��TFQE�rel=ugc 

>MMB>OFKD�LK������LC�ABPHQLM�>KA�JL?FIB�M>DBP��>KA�rel=sponsored �>MMB>OFKD�LK������LC�

ABPHQLM�>KA������LC�JL?FIB�M>DBP�FK�������

rel="dofollow" �LK@B�>D>FK�>MMB>OBA�LK�JLOB�M>DBP�QE>K�rel="ugc" �>KA�

rel="sponsored" ��7EFIB�QEFP�FP�QB@EKF@>IIV�KLQ�>�MOL?IBJ��'LLDIB�FDKLOBP�rel="follow" 

>KA�rel="dofollow" �?B@>RPB��ABPMFQB�QEBFO�FK@IRPFLK��QEBV�>OB�KLQ�>@QR>IIV�LCd@F>I�

>QQOF?RQBP��

rel="nofollow" ��TEF@E�FP�>�OB>I�>QQOF?RQB��T>P�CLRKA�FK������LK�������LC�JL?FIB�M>DBP��

TEF@E�FP������IBPP�QE>K�I>PQ�VB>O��'LLDIB�QOB>QP�nofollow �>P�>�EFKQ��JB>KFKD�QEB�PB>O@E�BKDFKB�

@>K�@ELLPB�TEBQEBO�LO�KLQ�QEBV�OBPMB@Q�QEB�>QQOF?RQB��

AMP 

!-0�E>P�?BBK�>�@LKQOLSBOPF>I�QLMF@�PFK@B�FQP�I>RK@E�FK�������TFQE�3%/P�AB?>QFKD�TEBQEBO�LO�KLQ�

"B@NK>������� ��<AHK�rel �:MMKB;NM>�NL:@>��
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FQ�E>A�>�AFOB@Q�FJM>@Q�LK�O>KHFKDP��'LLDIB�I>QBO�OBIB>PBA�QEFP�PQ>QBJBKQ��?BILT	�FK�FQP�

AL@RJBKQ>QFLK�CLO�>AAFQFLK>I�@I>OFd@>QFLK��

4EB�CRQROB�LC�!-0�>MMB>OP�QL�?B�@E>KDFKD�BSBO�PFK@B�QEB�I>RK@E�LC�#LOB�7B?�6FQ>IP��!�J>FK�

OB>PLK�CLO�MOBSFLRPIV�FJMIBJBKQFKD�!-0��>PFAB�COLJ�FJMOLSFKD�M>DB�PMBBA��T>P�QE>Q�FQ�T>P�

KB@BPP>OV�CLO�FK@IRPFLK�FK�4LM�#>OLRPBIP��)K�������'LLDIB�RMA>QBA�FQP�OBNRFOBJBKQP�>KA�

LRQIFKBA�QE>Q�>KV�M>DB�FP�KLT�BIFDF?IB�QL�>MMB>O�FK�4LM�#>OLRPBIP�TFQE�LO�TFQELRQ�!-0��

$BPHQLM�RP>DB�E>P�AFMMBA�FK������COLJ�������QL�������@LJM>OBA�QL������TEFIB�JL?FIB�RP>DB�

FP�ALTK�COLJ�������QL�������L SBO�QEB�P>JB�QFJB�MBOFLA��

W�#HH@E>�/>:K<A��>GMK:E����

3ABE>��),�BML>E?�BLGXM�:�K:GDBG@�?:<MHK
�LI>>=�BL�:�K:GDBG@�?:<MHK�?HK�#HH@E>�

/>:K<A��#HH@E>�/>:K<A�:IIEB>L�MA>�L:F>�LM:G=:K=�MH�:EE�I:@>L
�K>@:K=E>LL�H?�

MA>�M><AGHEH@R�NL>=�MH�;NBE=�MA>�I:@>��" 

"B@NK>������� ��),�F:KDNI�MRI>L��
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Internationalization 

)KQBOK>QFLK>IFW>QFLK�FK�3%/�FP�QEB�MOL@BPP�LC�LMQFJFWFKD�>�TB?PFQB�FK�IFKB�TFQE�?BPQ�MO>@QF@BP�

TEBK�Q>ODBQFKD�JRIQFMIB�@LRKQOFBP�>KA�JRIQFMIB�I>KDR>DBP��QL�BKPROB�QE>Q�FQ�@>K�?B�MOLMBOIV�

@O>TIBA�>KA�FKABUBA�?V�PB>O@E�BKDFKBP��

Hreflang usage 

(OBe>KD�Q>DP�EBIM�'LLDIB�>KA�LQEBO�PB>O@E�BKDFKBP��PR@E�>P�"FKD�>KA�9>KABU��RKABOPQ>KA�TE>Q�

QEB�J>FK�I>KDR>DB�FP�LK�>�DFSBK�M>DB��)Q�FP�MOFJ>OFIV�RPBA�FK�FKQBOK>QFLK>I�3%/�@>JM>FDKP�TEBK�

PBSBO>I�AFCCBOBKQ�I>KDR>DBP�>OB�RPBA�>@OLPP�AFCCBOBKQ�SBOPFLKP�LC�>�TB?PFQB��

#ROOBKQIV�������LC�PFQBP�RPB�EOBe>KD�Q>DP�LK�ABPHQLM�TEFIB������RPB�QEBJ�LK�JL?FIB��4EFP�FP�>�
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+>OI�'OLSBP��� �E>P�>�DOB>Q�>OQF@IB��� �QE>Q�BUMI>FKP�QEFP�@LK@BMQ�CROQEBO��

Landmarks 

,>KAJ>OHP�EBIM�AFSFAB�>�TB?�M>DB�FKQL�QEBJ>QF@�OBDFLKP�QE>Q�J>HBP�FQ�B>PFBO�CLO�RPBOP�LC�

>PPFPQFSB�QB@EKLILDFBP�QL�RKABOPQ>KA�QEB�M>DB�PQOR@QROB�>KA�K>SFD>QB�QEB�TB?PFQB��&LO�BU>JMIB��

>�OLQLO�JBKR��� �@>K�?B�RPBA�QL�K>SFD>QB�?BQTBBK�AFCCBOBKQ�M>DB�I>KAJ>OHP��TEFIB�PHFM�IFKHP��� �@>K�

?B�RPBA�QL�Q>ODBQ�I>KAJ>OHP��FK@IRAFKD�<main> ��,>KAJ>OHP�@>K�?B�@OB>QBA�RPFKD�S>OFLRP�

(4-,��BIBJBKQP�LO�BUMIF@FQIV�>AAFKD�!2)!�I>KAJ>OH�OLIBP��� ��(LTB SBO��CLIILTFKD�QEB�dOPQ�ORIB�LC�

!2)!��LKB�PELRIA�DFSB�MOBCBOBK@B�QL�K>QFSB�(4-,��BIBJBKQP�TEBKBSBO�MLPPF?IB��

"B@NK>������� � tabindex �NL:@>��
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HTML5 

element 

ARIA role 

equivalent 

Pages with 

element 

Pages with 

role 

Pages with 

element or role 

<main> role="main" ���� ���� ����

<header> role="banner" ���� ���� ����

<nav> role="navigation" ���� ���� ����

<footer> role="contentinfo" ���� ���� ����

&FDROB��������,>KAJ>OH�BIBJBKQ�>KA�OLIB�RP>DB��ABPHQLM	��

4EB�JLPQ�@LJJLKIV�BUMB@QBA�I>KAJ>OHP�QE>Q�QEB�J>GLOFQV�LC�TB?�M>DBP�PELRIA�E>SB�>OB�

<main> �� <header> �� <nav> �>KA�<footer> ��7 B�CLRKA�QE>Q�LKIV�����LC�ABPHQLM�>KA�JL?FIB�

M>DBP�E>SB�>�K>QFSB�(4-,� <main> �BIBJBKQ��TEFIB�����LC�ABPHQLM�M>DBP�E>SB�>K�BIBJBKQ�TFQE�

>� role="main" ��>KA�����LC�M>DBP�E>SB�BFQEBO�<main> �LO�role="main" ��)Q_P�DLLA�QL�PBB�

QEB�RPB�LC�K>QFSB�BIBJBKQP�FK@OB>PB��3@LQQ�/_�(>O>��� _P�>OQF@IB�LK�I>KAJ>OHP��� �@LSBOP�>II�QEB�

ABQ>FIP�QE>Q�LKB�PELRIA�HBBM�FK�JFKA�QL�BKPROB�?BQQBO�>@@BPPF?FIFQV��

Heading hierarchy 

(B>AFKDP�EBIM�>II�RPBOP��FK@IRAFKD�QELPB�RPFKD�>PPFPQFSB�QB@EKLILDFBP��QL�K>SFD>QB�QEOLRDE�QEB�

TB?PFQB��5PBOP�TFQE�>PPFPQFSB�QB@EKLILDFBP�@>K�K>SFD>QB�QL�QEB�BU>@Q�PB@QFLKP�QE>Q�QEBV�>OB�

FKQBOBPQBA�FK��!P�JBKQFLKBA�FK�->O@V�3RQQLK��� _P�>OQF@IB�LK�EB>AFKDP�>KA�PBJ>KQF@�PQOR@QROB��� ���

EB>AFKDP�@>K�?B�QELRDEQ�LC�>P�>�Q>?IB�LC�@LKQBKQP�QE>Q�LKB�@>K�K>SFD>QB�QEOLRDE�QL�DL�QL�>�

M>OQF@RI>O�@LKQBKQ�>OB>��

����LC�TB?PFQBP�M>PP�QEB�QBPQ�CLO�MOLMBOIV�LOABOBA�EB>AFKDP�QE>Q�AL�KLQ�PHFM�IBSBIP��TEF@E�FP�QEB�

P>JB�>P�I>PQ�VB>O��(LMBCRIIV�QEFP�KRJ?BO�TFII�FK@OB>PB�KBUQ�VB>O�PFK@B�QEB�AL@RJBKQ�LRQIFKB�

BU>JMIB�FK�7(! 47'�PQ>KA>OAP�E>SB�?BBK�RMA>QBA��� ��!�SBOV�FJMLOQ>KQ�QEFKD�QL�OBJBJ?BO�FP�

QE>Q�EB>AFKD�IBSBIP�ALK_Q�E>SB�QL�OBMOBPBKQ�QEB�>@QR>I�PQVIB��LO�FJMLOQ>K@B	�LC�>�M>OQF@RI>O�

BIBJBKQ��(B>AFKDP�>OB�QL�?B�RPBA�MOFJ>OFIV�CLO�EFBO>O@EV�MROMLPBP��TEFIB�#33�@>K�?B�RPBA�CLO�

"B@NK>������� �)H;BE>�LBM>L�I:LLBG@�MA>�(B@AMAHNL>�:N=BM�?HK�IKHI>KER�HK=>K>=�A>:=BG@L��
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https://x.com/marcysutton
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QEB�PQVIFKD�LC�QEB�BIBJBKQ��!�SBOV�DLLA�>OQF@IB�LK�ELT�QL�PQOR@QROB�EB>AFKDP�FK�VLRO�M>DB�FP�?V�

3QBSB�&>RIHKBO��� �QFQIBA��`(LT�QL�J>OH�RM�PR?EB>AFKDP��PR?QFQIBP��>IQBOK>QFSB�QFQIBP�>KA�

Q>DIFKBPa��� ��

Secondary navigation 

7#! '�OBNRFOBP�TB?PFQBP�QL�E>SB�JRIQFMIB�T>VP�QL�K>SFD>QB�?BQTBBK�QEB�AFCCBOBKQ�M>DBP�>M>OQ�

COLJ�QEB�MOFJ>OV�K>SFD>QFLK�JBKR�FK�QEB�EB>ABO]PBB�3R@@BPP�#OFQBOFLK��������-RIQFMIB�7>VP��� ��

&LO�BU>JMIB�J>KV�MBLMIB��FK@IRAFKD�QELPB�TFQE�@LDKFQFSB�IFJFQ>QFLKP��MOBCBO�QL�RPB�PB>O@E�

CB>QROBP�QL�dKA�>�M>DB�TEBK�QEBOB�>OB�>�PR?PQ>KQF>I�KRJ?BO�LC�M>DBP�FK�>�TB?PFQB��

4EBOB�>OB�����LC�TB?PFQBP�LK�JL?FIB�QE>Q�E>SB�>�PB>O@E�FKMRQ��>KA�����LK�ABPHQLM��!KLQEBO�

OB@LJJBKABA�JBQELA�CLO�PB@LKA>OV�K>SFD>QFLK�FP�QL�FK@IRAB�>�PFQBJ>M�CLO�>�TB?PFQB��!IQELRDE�

TB�AL�KLQ�E>SB�>KV�A>Q>�>?LRQ�QEB�MOBPBK@B�LC�PFQB�J>MP��QEFP�QB@EKFNRB�DRFAB�COLJ�QEB�7�#����

BUMI>FKP�TE>Q�QEBV�>OB�FK�ABQ>FI�>KA�ELT�QL�FJMIBJBKQ�LKB�BCCB@QFSBIV��

Skip links 

3HFM�IFKHP�>IILT�HBV?L>OA�LO�PTFQ@E�@LKQOLI�ABSF@B�RPBOP�QL�PHFM�QEOLRDE�AFCCBOBKQ�PB@QFLKP�LC�

M>DBP�TFQELRQ�E>SFKD�QL�M>PP�BSBOV�CL@RP>?IB�FQBJ��/KB�LC�QEB�JLPQ�@LJJLK�PB@QFLKP�QL�PHFM�FP�

QEB�MOFJ>OV�K>SFD>QFLK�QL�DL�QL�QEB�<main> �PB@QFLK��BPMB@F>IIV�FC�>�TB?PFQB�E>P�>�OB>IIV�I>ODB�

KRJ?BO�LC�FKQBO>@QFSB�FQBJP�FK�QEBFO�MOFJ>OV�K>SFD>QFLK��

7 B�CLRKA�����LC�ABPHQLM�>KA�JL?FIB�M>DBP�IFHBIV�E>SB�>�PHFM�IFKH��>IILTFKD�RPBOP�QL�?VM>PP�M>OQ�

LC�QEB�M>DB�@LKQBKQ��4EFP�dDROB�@LRIA�?B�EFDEBO�FK�MO>@QF@B��>P�LRO�ABQB@QFLK�LKIV�@EB@HP�CLO�QEB�

MOBPBK@B�LC�PHFM�IFKHP�B>OIV�FK�QEB�M>DB��CLO�BU>JMIB�QL�PHFM�K>SFD>QFLK	��3HFM�IFKHP�@>K�>IPL�?B�

RPBA�QL�PHFM�M>OQP�LC�QEB�M>DB��

Document titles 

$BP@OFMQFSB�M>DB�QFQIBP�>OB�RPBCRI�TEBK�K>SFD>QFKD�?BQTBBK�M>DBP��Q>?P�>KA�TFKALTP��>P�QEB�

"B@NK>������� �)H;BE>�:G=�=>LDMHI�I:@>L�PAB<A�EBD>ER�A:O>�:�LDBI�EBGD��
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https://x.com/stevefaulkner
https://stevefaulkner.github.io/Articles/How%20to%20mark%20up%20subheadings,%20subtitles,%20alternative%20titles%20and%20taglines.html
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https://www.w3.org/WAI/WCAG21/Techniques/general/G63


KBT�M>DB�E>P�FQP�QFQIB�OB>A�?V�>PPFPQFSB�QB@EKLILDFBP�QL�EBIM�RPBOP�HBBM�QO>@H�LC�TEBOB�QEBV�>OB��

4ELRDE�QEBOB�>OB�����LC�JL?FIB�TB?PFQBP�TEF@E�E>SB�>�AL@RJBKQ�QFQIB��LKIV�����E>SB�>�QFQIB�

QE>Q�FP�ILKDBO�QE>K�CLRO�TLOAP��3FK@B�TB�LKIV�P@>K�ELJB�M>DBP�LC�TB?PFQBP��FQ_P�KLQ�MLPPF?IB�CLO�

RP�QL�ABQBOJFKB�FC�QEB�FKKBO�M>DBP�LC�QEB�TB?PFQB�RPB�>�JLOB�ABQ>FIBA�QBUQ�FK�QEB�<title> �Q>D�

QE>Q�ABP@OF?BP�QEB�M>DB��!�QFQIB�PELRIA�FAB>IIV�E>SB�?LQE�QEB�QFQIB�LC�QEB�TB?PFQB�>P�TBII�>P�>�QFQIB�

DFSFKD�@LKQBUQ�>?LRQ�QEB�M>DB�FK�QEB�TB?PFQB�CLO�?BQQBO�K>SFD>QFLK��

Tables 

4>?IBP�EBIM�FK�OBMOBPBKQFKD�A>Q>�>KA�QEB�OBI>QFLKPEFMP�?BQTBBK�QEB�A>Q>�RPFKD�QTL�>UBP��4>?IBP�

PELRIA�E>SB�>�TBII
CLOJ>QQBA�PQOR@QROB�TFQE�QEB�>MMOLMOF>QB�BIBJBKQP�>KA�J>OHRMP�QE>Q�EBIMP�

>PPFPQFSB�QB@EKLILDV�RPBOP�QL�B>PFIV�@LJMOBEBKA�QEB�A>Q>�OBMOBPBKQBA�FK�QEB�Q>?IB��>P�TBII�>P�

K>SFD>QB�QEOLRDE�QEB�Q>?IB��4>?IB�@>MQFLK��>MMOLMOF>QB�EB>ABOP�>KA�>MMOLMOF>QB�EB>ABO�@BIIP�CLO�

BSBOV�OLT�>OB�>P�PR@E�FJMLOQ>KQ�BIBJBKQP�QE>Q�EBIM�RPBOP�LC�>PPFPQFSB�QB@EKLILDV�QL�J>HB�PBKPB�

LC�QEB�A>Q>��
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Table sites All sites 

Desktop Mobile Desktop Mobile 

#>MQFLKBA�Q>?IBP� ����� ����� ����� �����

0OBPBKQ>QFLK>I�Q>?IB� ����� ����� ����� �����

&FDROB��������!@@BPPF?IB�Q>?IB�RP>DB��

7EBK�MOLSFAFKD�>�@>MQFLK�CLO�QEB�Q>?IB��QEB�<caption> �BIBJBKQ�FP�QEB�@LOOB@Q�PBJ>KQF@�@ELF@B�

QL�MOLSFAB�QEB�JLPQ�@LKQBUQ�QL�>�P@OBBK�OB>ABO�RPBO]QELRDE�QEBOB�>OB�>IQBOK>QFSB�T>VP�LC�

I>?BIIFKD�>�Q>?IB��� ��4>?IB�@>MQFLKP�>@Q�>P�>�EB>AFKD�PRJJ>OFWFKD�QEB�FKCLOJ>QFLK�LC�QEB�Q>?IB��

�����LC�ABPHQLM�>KA�JL?FIB�PFQBP�TFQE�Q>?IB�BIBJBKQP�MOBPBKQ�RPBA�>�<caption> ��

4>?IBP�>OB�>IPL�PLJBQFJBP�RPBA�CLO�I>VFKD�LRQ�M>DBP��QELRDE�TFQE�QEB�>OOFS>I�LC�&IBU?LU�>KA�'OFA�

MOLMBOQFBP�FK�#33��LKB�PELRIA�ABdKFQBIV�>SLFA�Q>?IBP�CLO�>KV�SFPR>I�CLOJ>QQFKD��(LTBSBO��FC�QEBOB�

FP�KL�LQEBO�LMQFLK��Q>?IBP�@>K�PBQ�>�role="presentation" ��7 B�L?PBOSB����LC�Q>?IBP�RPFKD�

QEFP�TLOH>OLRKA��

Forms 

&LOJP�>OB�LKB�LC�QEB�JLPQ�@LJJLK�T>VP�QE>Q�RPBOP�PR?JFQ�FKCLOJ>QFLK�QL�>KA�FKQBO>@Q�TFQE�

TB?PFQBP��7EBQEBO�FQ�?B�ILDDFKD�FKQL�>�PFQB��@OB>QFKD�>�MLPQ�LK�PL@F>I�JBAF>��LO�J>HFKD�>�

MRO@E>PB�>Q�>K�B@LJJBO@B�PFQB��>II�LC�QELPB�RPBO�GLROKBVP�TFII�>Q�PLJB�PQ>DB�OBNRFOB�>�CLOJ��

7FQELRQ�MOLMBO�CLOJ�>@@BPPF?FIFQV��MBLMIB�TFQE�AFP>?FIFQFBP�@>K_Q�FKQBO>@Q�TFQE�QEBJ�MOLMBOIV�

TEF@E�FK�QROK�PQLMP�QEBJ�COLJ�@LJMIBQFKD�QEBFO�Q>PHP�>KA�>@EFBSFKD�CRII�FKCLOJ>QFLK�>KA�CB>QROB�

M>OFQV�TFQE�KLK
AFP>?IBA�RPBOP��

4EBOB�>OB�PMB@Fd@�QEFKDP�QE>Q�LKB�PELRIA�HBBM�FK�JFKA�TEBK�FQ�@LJBP�QL�>@@BPPF?FIFQV�FK�CLOJP��

<label>  element 

4EB�<label> �BIBJBKQ�FP�QEB�JLPQ�BCCB@QFSB�T>V�LC�MOLSFAFKD�>@@BPPF?IB�K>JBP�QL�FKMRQ�dBIAP�

�LO�CLOJ�@LKQOLIP��� 	�FK�>�CLOJ��/KB�@>K�IFKH�>�<label> �QL�>�CLOJ�@LKQOLI�MOLDO>JJ>QF@>IIV�

RPFKD�QEB�for �>QQOF?RQB��4EB�for �>QQOF?RQB�PELRIA�@LKQ>FK�QEB�S>IRB�LC�QEB�id �>QQOF?RQB�LC�

QEB�CLOJ�@LKQOLI�BIBJBKQ�QE>Q�VLR�T>KQ�QL�IFKH�FQ�TFQE��&LO�BU>JMIB��
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https://www.w3.org/WAI/tutorials/tables/caption-summary/
https://www.w3.org/WAI/tutorials/tables/caption-summary/
https://developer.mozilla.org/docs/Learn/Forms/Basic_native_form_controls


<label  for =" emailaddress " >Email </ label > 

<input  type =" email "  id =" emailaddress " > 

4EB�for �>QQOF?RQB�FP�FJMLOQ>KQ�?B@>RPB�TFQELRQ�FQ��QEB�<label> TLK_Q�?B�MOLDO>JJ>QF@>IIV�

IFKHBA�QL�>�@LOOBPMLKAFKD�CLOJ�@LKQOLI��4EFP�>CCB@QP�QEB�RP>?FIFQV�LC�QEB�CLOJ�>P�FQ_P�IFHBIV�QE>Q�>�

dBIA�ALBP�KLQ�E>SB�>�PBJ>KQF@>IIV�IFKHBA�I>?BI�RKIBPP�>KLQEBO�JBQELA�FP�RPBA��

����LC�FKMRQP�E>SB�KL�>@@BPPF?IB�K>JBP��TEFIB�LKIV�����RPB�<label> ���7FQELRQ�>�MOLMBO�

>@@BPPF?IB�K>JB��>�P@OBBK�OB>ABO�RPBO�LO�>�SLF@B
QL
QBUQ�RPBO�TLK_Q�?B�>?IB�QL�FABKQFCV�TE>Q�A>Q>�

>K�FKMRQ�FP�QOVFKD�QL�@LIIB@Q��/CQBK�QEBOB�>OB�FKMRQP�LK�TB?PFQBP�QE>Q�ALK_Q�E>SB�>KV�SFPF?IB�

I>?BIP��TEF@E�@>RPBP�FPPRBP�CLO�>II�RPBOP��LO�QEB�FKMRQ_P�MROMLPB�FPK_Q�@IB>OIV�ABdKBA�?LQE�SFPR>IIV�

>KA�MOLDO>JJ>QF@>IIV��)K�PBIB@Q�@>PBP�TEBOB�>�I>?BI�@>K�?B�SFPR>IIV�BU@IRABA��PR@E�>P�>�PB>O@E�

dBIA	��LKB�JRPQ�PQFII�>AA�>�P@OBBK�OB>ABO
LKIV�<label> �QL�MOLSFAB�QEB�>@@BPPF?IB�K>JB��
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placeholder  attribute 

4EB�MROMLPB�LC�>�placeholder �>QQOF?RQB�FK�>�CLOJ�@LKQOLI�FP�QL�MOLSFAB�>K�BU>JMIB�LC�QEB�A>Q>�

LO�CLOJ>Q�QE>Q�QEB�CLOJ�@LKQOLI�>@@BMQP��&LO�BU>JMIB��<input type="text" id="credit-

card" placeholder="1234-5678-9999-0000"> �IBQP�QEB�RPBO�HKLT�QE>Q�>�@>OA�KRJ?BO�

PELRIA�?B�BKQBOBA�TFQE�A>PEBP�FK�?BQTBBK�BSBOV���AFDFQP��

(LTB SBO��RKIFHB�<label> �BIBJBKQP��QEB�placeholder �>QQOF?RQB�AFP>MMB>OP�QEB�JLJBKQ�

PLJBLKB�PQ>OQP�QVMFKD�LO�BKQBOFKD�A>Q>��4EFP�@>K�@>RPB�RPBOP�TFQE�@LDKFQFSB�AFP>?FIFQFBP�QL�DBQ�

AFPLOFBKQBA�>?LRQ�QEB�A>Q>�QEBV�TBOB�QOVFKD�QL�FKMRQ��!IPL��KLQ�>II�P@OBBK�OB>ABOP�PRMMLOQ�QEB�

placeholder �>QQOF?RQB�CLO�>@@BPPF?IB�K>JBP�TEF@E�FP�>IPL�MOL?IBJ>QF@��(BK@B��RPFKD�QEB�

placeholder �>QQOF?RQB�CLO�>@@BPPF?IB�K>JBP�@>K�@OB>QB�J>KV�>@@BPPF?FIFQV�FPPRBP��� �>KA�PELRIA�

?B�>SLFABA���

������LC�QEB�TB?PFQBP�PROSBVBA�E>SB�FKMRQP�TFQE�LKIV�>�placeholder �>QQOF?RQB�>KA�KL�

<label> �BIBJBKQ�IFKHBA�QL�FQ��TEF@E�FP�BUQOBJBIV�MOL?IBJ>QF@��4EB�(4-,��PMB@Fd@>QFLK����

@IB>OIV�PQ>QBP�`4EB�MI>@BELIABO�>QQOF?RQB�PELRIA�KLQ�?B�RPBA�>P�>K�>IQBOK>QFSB�QL�>�I>?BI�a�)Q_P�

FJMLOQ>KQ�QL�MOLSFAB�>�<label> �QL�FJMOLSB�>@@BPPF?FIFQV�CLO�>II��
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https://www.smashingmagazine.com/2018/06/placeholder-attribute/
https://almanac.httparchive.org/static/images/2022/accessibility/placeholder-but-no-label.png
https://almanac.httparchive.org/static/images/2022/accessibility/placeholder-but-no-label.png
https://html.spec.whatwg.org/#the-placeholder-attribute


Requiring information 

7EBK�TB?PFQBP�D>QEBO�FKMRQ�COLJ�QEBFO�RPBOP��QEBV�KBBA�>�@IB>O�T>V�QL�FKAF@>QB�TE>Q�

FKCLOJ>QFLK�FP�LMQFLK>I��>KA�TE>Q�FKCLOJ>QFLK�FP�OBNRFOBA�QL�PR?JFQ��&LO�BU>JMIB��FK�>�CLOJ�>K�

BJ>FI�>AAOBPP�JFDEQ�?B�>�OBNRFOBA�dBIA��?RQ�>�JFAAIB�K>JB�@>K�?B�>K�LMQFLK>I�dBIA��"BCLOB�

(4-,��FKQOLAR@BA�QEB�OBNRFOBA�>QQOF?RQB�CLO�<input> �dBIAP�FK�������>�@LJJLK�@LKSBKQFLK�

T>P�QL�MRQ�>K�>PQBOFPH��
	�FK�QEB�I>?BI�CLO�OBNRFOBA�FKMRQ�dBIAP��(LTBSBO��GRPQ�RPFKD�>K�>PQBOFPH�FP�

LKIV�>�SFPR>I�FKAF@>QLO��>KA�FQ�MOLSFABP�KL�S>IFA>QFLK�LO�PRCd@FBKQ�FKCLOJ>QFLK�QL�>PPFPQFSB�

QB@EKLILDFBP�QE>Q�>�dBIA�FP�OBNRFOBA��

W�0A>�3��XL�,E:<>AHE=>K�.>L>:K<A����

1L>�H?�MA>�IE:<>AHE=>K�:MMKB;NM>�:L�:�K>IE:<>F>GM�?HK�:�E:;>E�<:G�K>=N<>�MA>�

:<<>LLB;BEBMR�:G=�NL:;BEBMR�H?�MA>�<HGMKHE�?HK�:�K:G@>�H?�NL>KL�BG<EN=BG@�HE=>K�

NL>KL�:G=�NL>KL�PBMA�<H@GBMBO>
�FH;BEBMR
�\G>�FHMHK�LDBEE�HK�OBLBHG�

BFI:BKF>GML��" 
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https://www.w3.org/WAI/GL/low-vision-a11y-tf/wiki/Placeholder_Research


4EB�required �>KA�aria-required �>QQOF?RQBP�>OB�QTL�T>VP�LC�QBIIFKD�>K�>PPFPQFSB�

QB@EKLILDV�QE>Q�>K�FKMRQ�dBIA�FP�KLQ�LMQFLK>I��4EB�required �>QQOF?RQB�>IPL�MOBSBKQP�CLOJ�

PR?JFPPFLK�TFQELRQ�>K�FKMRQ��TEFIB�aria-required �LKIV�@LKSBVP�QEB�FKCLOJ>QFLK�QL�>PPFPQFSB�

QB@EKLILDV�>KA�ALBPK_Q�S>IFA>QB�QEB�FKMRQ��7B�CLRKA�QE>Q�����LC�QEB�PFQBP�RPB�QEB�required 

>QQOF?RQB�>KA�����RPB�aria-required ��(LTB SBO��QEBOB�>OB�PQFII�����TB?PFQBP�TEF@E�LKIV�RPB�

>K�>PQBOFPH��
	�QL�FKAF@>QB�>�dBIA�FP�OBNRFOBA��4E>Q�PELRIA�ABdKFQBIV�?B�>SLFABA�RKIBPP�FQ�FP�>IPL�

>@@LJM>KFBA�TFQE�required �>KA�aria-required ��

Captchas 

7 B?PFQBP�LCQBK�T>KQ�QL�SBOFCV�QE>Q�QEB�SFPFQLO�FP�>�ERJ>K�>KA�KLQ�>�?LQ��TEF@E�FP�>�MOLDO>J�QE>Q�

@O>TIP�QEOLRDE�TB?PFQBP�CLO�J>KV�AFCCBOBKQ�MROMLPBP��&LO�BU>JMIB��4EB�7B?�!IJ>K>@�FP�

@OB>QBA�B>@E�VB>O�?V�PBKAFKD�LRQ�>�PFJFI>O�HFKA�LC�TB?�@O>TIBO�QL�D>QEBO�FKCLOJ>QFLK�COLJ�

TB?PFQBP��4EBPB�QVMBP�LC�`ERJ>K
LKIVa�QBPQP�>OB�@>IIBA�>�#!04#(!�\�` #LJMIBQBIV�!RQLJ>QBA�

0R?IF@�4ROFKD�4BPQ��QL�4BII�#LJMRQBOP�>KA�(RJ>KP�!M>OQa��
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https://almanac.httparchive.org/static/images/2022/accessibility/form-required-controls.png
https://almanac.httparchive.org/static/images/2022/accessibility/form-required-controls.png


����LC�JL?FIB�TB?PFQBP�E>SB�LKB�LC�QTL�@>MQ@E>�FJMIBJBKQ>QFLKP�TEF@E�TB�@>K�ABQB@Q��4EFP�

QVMB�LC�QBPQ�@>K�?B�AFCd@RIQ�QL�PLISB�CLO�BSBOVLKB��PBB�#!04 #(!P�(> SB�>K����&>FIROB�2>QB��� 	�

?RQ�TLRIA�IFHBIV�?B�JLOB�AFCd@RIQ�CLO�MBLMIB�TFQE�ILT�SFPFLK�>KA�LQEBO�SFPFLK�LO�OB>AFKD
OBI>QBA�

AFP>?FIFQFBP��!IPL��PR@E�QBPQP�JFDEQ�C>FI�RKABO�7#! '�������!@@BPPF?IB�!RQEBKQF@>QFLK��� �LK@B�

7#! '�����FP�OBIB>PBA��7�#�>@QR>IIV�E>P�>�M>MBO�LK�>IQBOK>QFSBP�QL�SFPR>I�QROFKD�QBPQP��� �QE>Q�FP�

ABdKFQBIV�OB@LJJBKABA��

Media on the web 

!@@BPPF?FIFQV�@LKPFABO>QFLKP�?B@LJB�SBOV�@OR@F>I�TEBK�FQ�@LJBP�QL�JBAF>�@LKPRJMQFLK�LK�QEB�

TB?��!�ILQ�LC�JBAF>�FP�LCQBK�ABPFDKBA�FK�T>VP�QE>Q�MBLMIB�TFQE�AFP>?FIFQFBP�@>K_Q�@LKPRJB�RKIBPP�

>IQBOK>QFSB�JBQELAP�>OB�MOLSFABA��&LO�BU>JMIB��>�?IFKA�MBOPLK�LO�>�MBOPLK�TFQE�>�SFPFLK�

FJM>FOJBKQ�KBBAP�>K�>RAFL�ABP@OFMQFLK�CLO�>K�FJ>DB�LO�>�SFABL�PL�QE>Q�QEBV�@>K�RKABOPQ>KA�QEB�

JBAF>��!�P@OBBK�OB>ABO�@>K�LKIV�@OB>QB�>K�>RAFL�ABP@OFMQFLK�FC�>K�>IQBOK>QB�QBUQ�ABP@OF?FKD�QEB�

FJ>DB�LO�QEB�SFABL�FP�MOBPBKQ��3FJFI>OIV��CLO�MBLMIB�TFQE�EB>OFKD�AFP>?FIFQFBP��@>MQFLKP�LK�SFABLP�

LO�QBUQ�QO>@HP�CLO�>RAFL�>OB�BPPBKQF>I�QL�>@@BPPFKD�QEB�J>QBOF>I��

Images 

)J>DBP�LK�QEB�TB?�@>K�E>SB�>K�alt �>QQOF?RQB�TEF@E�MOLSFABP�>K�>IQBOK>QB�QBUQ�ABP@OFMQFLK�LC�

QEB�FJ>DB��!�P@OBBK�OB>ABO�@>K�QEBK�RPB�QEFP�FKCLOJ>QFLK�QL�@OB>QB�>K�>RAFL�ABP@OFMQFLK�LC�QEB�

FJ>DB�CLO�MBLMIB�TFQE�>�SFPR>I�FJM>FOJBKQ��7B�CLRKA�QE>Q�����LC�PFQBP�M>PP�QEB�QBPQ�CLO�FJ>DBP�

TFQE�>IQ�QBUQ��TEF@E�FP�>�PJ>II����	�FK@OB>PB�COLJ�������

"B@NK>������� �)H;BE>�LBM>L�NLBG@�:���,0�$���

19% 

"B@NK>������� �)H;BE>�I:@>L�I:LLBG@�MA>�(B@AMAHNL>�BF:@>�:EM�:N=BM�?HK�BF:@>L�PBMA�:EM�M>QM��
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https://baymard.com/blog/captchas-in-checkout
https://w3c.github.io/wcag/understanding/accessible-authentication.html
https://www.w3.org/TR/turingtest/


4EB�QBUQ�FK�QEB�alt �>QQOF?RQB�ABMBKAP�LK�QEB�@LKQBUQ��)C�QEB�FJ>DB�FP�AB@LO>QFSB�>KA�ALBPK_Q�

MOLSFAB�>KV�JB>KFKDCRI�FKCLOJ>QFLK��QEBK�alt="" �FP�FAB>I��(LTBSBO��FC�QEB�FJ>DB�FP�@OR@F>I�QL�

QEB�@LKQBUQ�LC�QEB�M>DB��QEBK�>�MOLMBO�QBUQ�ABP@OFMQFLK�FP�BPPBKQF>I��)C�QEB�FJ>DB�FP�>�@EFIA�LC�>�

IFKH��QEBK�FAB>IIV�QEB�alt �>QQOF?RQB�PELRIA�?B�RPBA�QL�I>?BI�QEB�IFKH�PL�QEB�RPBO�HKLTP�TEBOB�

QEB�IFKH�Q>HBP�QEBJ��7B�CLRKA�QE>Q������LC�JL?FIB�TB?�M>DBP�>KA������LC�ABPHQLM�M>DBP�TFQE�

>K�alt �>QQOF?RQB�E>SB�>�dIB�BUQBKPFLK�>PPFDKBA�QL�QE>Q�alt �>QQOF?RQB��4EFP�MOL?>?IV�JB>KP�

QE>Q�QEB�alt �>QQOF?RQB�GRPQ�@LKQ>FKP�QEB�FJ>DB�dIBK>JB��TEF@E�FP�IFHBIV�KLQ�EBIMCRI�>Q�>II��>KA�

PELRIA�?B�>SLFABA�FK�BSBOV�@>PB��

"B@NK>������� �, :@>L�<HGM:BGBG@�:G�alt �:MMKB;NM>�PBMA�:�\E>�>QM>GLBHG��
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https://almanac.httparchive.org/static/images/2022/accessibility/pages-containing-alt-with-file-extension.png
https://almanac.httparchive.org/static/images/2022/accessibility/pages-containing-alt-with-file-extension.png


4EB�QLM�dSB�dIB�BUQBKPFLKP�BUMIF@FQIV�FK@IRABA�FK�QEB�>IQ�QBUQ�S>IRB��CLO�PFQBP�TFQE�FJ>DBP�QE>Q�

E>SB�KLK
BJMQV�>IQ�S>IRBP	�>OB�GMD��MKD��F@L��GMBD�>KA�PSD��4EFP�IFHBIV�OBeB@QP�QEB�RPB�LC�#-3�LO�

LQEBO�@LKQBKQ�J>K>DBJBKQ�JBQELAP�TEF@E�>RQL
DBKBO>QB�>IQBOK>QFSB�QBUQ�CLO�FJ>DBP�LO�>PH�QEB�

@LKQBKQ�BAFQLOP�CLO�FJ>DB�ABP@OFMQFLKP�@LJMRIPLOFIV��(LTB SBO��FC�QEB�#-3�GRPQ�MRQP�QEB�FJ>DB�

dIBK>JB�FK�QEB�alt �>QQOF?RQB��QEFP�LCQBK�MOLSFABP�KL�S>IRB�QL�QEB�RPBOP��PL�FQ_P�FJMLOQ>KQ�QE>Q�

JB>KFKDCRI�QBUQ�ABP@OFMQFLKP�>OB�MOLSFABA��

"B@NK>������� �)HLM�<HFFHG�\E>�>QM>GLBHGL�BG�alt �M>QM��
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https://almanac.httparchive.org/static/images/2022/accessibility/common-file-extensions-in-alt-text.png
https://almanac.httparchive.org/static/images/2022/accessibility/common-file-extensions-in-alt-text.png


7 B�CLRKA�QE>Q�����LC�>IQ�QBUQ�>QQOF?RQBP�FK�ABPHQLM�>KA�JL?FIB�TB?PFQBP�TBOB�BJMQV��!K�BJMQV�

alt �>QQOF?RQB�FP�PRMMLPBA�QL�?B�RPBA�LKIV�TEBK�QEB�FJ>DB�FP�MOBPBKQ>QFLK>I�>KA�PELRIA�KLQ�?B�

ABP@OF?BA�?V�P@OBBK�OB>ABOP�LO�LQEBO�>PPFPQFSB�QB@EKLILDFBP��(LTBSBO��JLPQ�FJ>DBP�LK�QEB�TB?�

AL�>AA�S>IRB�QL�QEB�@LKQBKQ�FK�QEB�TB?�M>DB��� �>KA�EBK@B�PELRIA�E>SB�>�MOLMBO�QBUQ�ABP@OFMQFLK��

7 B�CLRKA�QE>Q�������E>SB����LO�CBTBO�@E>O>@QBOP��TEF@E�TLRIA�?B�>�PQO>KDBIV�PELOQ�

ABP@OFMQFLK�CLO�JLPQ�FJ>DBP��FKAF@>QFKD�QE>Q�FKCLOJ>QFLK�M>OFQV�E>P�KLQ�?BBK�>@EFBSBA��4ELRDE�FQ�

FP�MLPPF?IB�QE>Q�PLJB�LC�QEBJ�JFDEQ�?B�RPBA�QL�MOLSFAB�I>?BIFKD�CLO�>�IFKH��FK�TEF@E�@>PB�FQ_P�LH>V��

Audio and video 

<track> �>IILTP�MOLSFAFKD�QFJBA�QBUQR>I�@LKQBKQ�CLO�<audio> �>KA�<video> �BIBJBKQP��4EFP�

@>K�?B�CLO�PR?QFQIBP��@>MQFLKP��ABP@OFMQFLKP��LO�@E>MQBOP��#>MQFLKP�>IILT�MBLMIB�TFQE�MBOJ>KBKQ�

LO�QBJMLO>OV�EB>OFKD�ILPP�QL�?B�>?IB�QL�@LKPRJB�QEB�>RAFL�@LKQBKQ��$BP@OFMQFLKP�>IILT�?IFKA�

P@OBBK�OB>ABO�RPBOP�QL�RKABOPQ>KA�TE>Q�FP�E>MMBKFKD�FK�QEB�SFABL��
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https://almanac.httparchive.org/static/images/2022/accessibility/alt-attribute-lengths.png
https://almanac.httparchive.org/static/images/2022/accessibility/alt-attribute-lengths.png
https://www.smashingmagazine.com/2021/06/img-alt-attribute-alternate-description-decorative/
https://www.smashingmagazine.com/2021/06/img-alt-attribute-alternate-description-decorative/


<track> �IL>AP�LKB�LO�JLOB�7B?644�dIBP��TEF@E�>IILTP�QBUQ�@LKQBKQ�QL�?B�PVK@EOLKFWBA�TFQE�

QEB�>RAFL�FQ�FP�ABP@OF?FKD��7EBK�ILLHFKD�>Q�LKIV�PFQBP�TFQE�>�ABQB@Q>?IB�<audio> �BIBJBKQ��TB�

CLRKA�QE>Q�LKIV�������LC�>II�M>DBP�LK�ABPHQLM�>KA�������LC�>II�M>DBP�LK�JL?FIB�TFQE�E>A�>Q�IB>PQ�

LKB�>@@LJM>KVFKD�<track> �BIBJBKQ��,LLHFKD�>Q�>II�<audio> �BIBJBKQP��TB�PBB�LKIV�������

>KA�������OBPMB@QFSBIV�FK@IRAB�>�<track> ��

4EB�<track> �BIBJBKQ�T>P�FK@IRABA�TFQE�>�@LOOBPMLKAFKD�<video> �BIBJBKQ�IBPP�QE>K����LC�

QEB�QFJB�]�������CLO�ABPHQLM�PFQBP��>KA�������CLO�JL?FIB�PFQBP��4EBPB�A>Q>�MLFKQP�AL�KLQ�FK@IRAB�

>RAFL�LO�SFABL�BJ?BAABA�SF>�>K�<iframe> �BIBJBKQ��TEF@E�FP�@LJJLK�CLO�@LKQBKQ�IFHB�

MLA@>PQP�LO�9LR4R?B�SFABLP��)Q�PELRIA�>IPL�?B�KLQBA�QE>Q�JLPQ�MLMRI>O�QEFOA
M>OQV�>RAFL�>KA�

SFABL�BJ?BAAFKD�PBOSF@BP�FK@IRAB�QEB�>?FIFQV�QL�>AA�PVK@EOLKFWBA�QBUQ�BNRFS>IBKQP��

Assistive technology with ARIA 

!@@BPPF?IB�2F@E�)KQBOKBQ�!MMIF@>QFLKP��LO�!2)!��� �ABdKBP�>�PBQ�LC�>QQOF?RQBP�CLO�(4-,��BIBJBKQP�

QE>Q�@>K�?B�RPBA�QL�J>HB�TB?�@LKQBKQ�JLOB�>@@BPPF?IB�CLO�MBLMIB�TFQE�AFP>?FIFQFBP��(LTBSBO��

LSBORPB�LC�!2)!�@>K�@>RPB�JLOB�FPPRBP�QE>K�FJMOLSBJBKQP�QL�>@@BPPF?FIFQV��)Q�FP�>IT>VP�

OB@LJJBKABA�QL�RPB�!2)!�>QQOF?RQBP�LKIV�TEBK�RPFKD�(4-,��FP�KLQ�PRCd@FBKQ�QL�@OB>QB�>�CRIIV�

>@@BPPF?IB�BUMBOFBK@B��)Q�PELRIA�KLQ�?B�RPBA�>P�>�OBMI>@BJBKQ�LC�K>QFSB�(4-,��BIBJBKQP��LO�

LSBORPBA�RKKB@BPP>OFIV��

ARIA roles 

7EBK�>K�>PPFPQFSB�QB@EKLILDV�BK@LRKQBOP�>K�BIBJBKQ��QEB�BIBJBKQ_P�OLIB�@LJJRKF@>QBP�

FKCLOJ>QFLK�>?LRQ�ELT�PLJBLKB�JFDEQ�FKQBO>@Q�TFQE�FQP�@LKQBKQ��

"B@NK>������� � >LDMHI�P>;LBM>L�PBMA�:G�<audio> �>E>F>GM�A:O>�:M�E>:LM�HG>�:<<HFI:GRBG@�

<track> �>E>F>GM��

0.06% 

"B@NK>������� � >LDMHI�<video> �>E>F>GML�PBMA�:G�:<<HFI:GRBG@�<track> �>E>F>GM��

0.71% 

����   AMMIL�

PPP�P��HK@
0.
NLBG@�:KB:
�

Part II Chapter 11 : Accessibility

364 2022 Web Almanac by HTTP Archive

https://www.w3.org/TR/using-aria/


&LO�BU>JMIB��4>??BA�FKQBOC>@BP��� �>OB�LKB�LC�QEB�JLPQ�@LJJLKIV�RPBA�5)�BIBJBKQP�QE>Q�KBBA�

S>OFLRP�!2)!�OLIBP�QL�?B�ABdKBA�BUMIF@FQIV�QL�@LKSBV�QEB�PQOR@QROB�LC�QEB�5)�MOLMBOIV��!�

@LJJLK�FJMIBJBKQ>QFLK�CLO�>K�>@@BPPF?IB�Q>??BA�FKQBOC>@B�FP�JBKQFLKBA�FK�QEB�7 !)
!2)!�

!RQELOFKD�0O>@QF@BP�$BPFDK�0>QQBOKP��� ��7EBK�@OB>QFKD�>�Q>?IFPQ�TFADBQ��>�tablist �OLIB�@>K�?B�

>PPFDKBA�QL�QEB�@LKQ>FKBO�BIBJBKQ�PFK@B�QEBOB�FP�KL�K>QFSB�(4-,�BNRFS>IBKQ��

(4-,��FKQOLAR@BA�J>KV�KBT�K>QFSB�BIBJBKQP�TEF@E�E>SB�FJMIF@FQ�PBJ>KQF@P��FK@IRAFKD�OLIBP��

&LO�BU>JMIB��QEB�<nav ��BIBJBKQ�E>P�>K�FJMIF@FQ�role="navigation" �>KA�ALBP�KLQ�KBBA�QL�

E>SB�QEFP�OLIB�>AABA�BUMIF@FQIV�SF>�!2)!��

#ROOBKQIV�����LC�ABPHQLM�M>DBP�E>SB�>Q�IB>PQ�LKB�FKPQ>K@B�LC�>K�!2)!�OLIB�>QQOF?RQB��4EB�

JBAF>K�PFQB�E>P�CLRO�FKPQ>K@BP�LC�QEB�role �>QQOF?RQB��
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https://www.w3.org/TR/wai-aria-practices-1.1/#tabpanel
https://almanac.httparchive.org/static/images/2022/accessibility/sites-using-role.png
https://almanac.httparchive.org/static/images/2022/accessibility/sites-using-role.png


7 B�CLRKA�QE>Q������RM�COLJ�����FK�������>KA�����FK�����	�LC�ABPHQLM�>KA�JL?FIB�PFQBP�E>A�

ELJB�M>DBP�TFQE�>Q�IB>PQ�LKB�BIBJBKQ�TFQE�>K�BUMIF@FQIV�>PPFDKBA�role="button" ��4EFP�

FK@OB>PB�FK�MBO@BKQ>DB�FP�IFHBIV�KLQ�DLLA�PFK@B�QEFP�FKAF@>QBP�QE>Q�TB?PFQBP�>OB�BFQEBO�@OB>QFKD�

@RPQLJ�?RQQLKP�RPFKD�<div> �LO�<span> ��LO�>OB�>AAFKD�>�OBARKA>KQ�OLIB�QL�<button> 

BIBJBKQP��"LQE�LC�QEBPB�>OB�?>A�MO>@QF@BP�>KA�DL�>D>FKPQ�QEB�dOPQ�ORIB�LC�!2)!��� ��&LIILTFKD�QEFP�

ORIB��LKB�PELRIA�>IT>VP�RPB�>�K>QFSB�(4-,�BIBJBKQ]FK�QEFP�@>PB��<button> ]TEBK�MLPPF?IB��

!AAFKD�>K�!2)!�OLIB�QBIIP�>PPFPQFSB�QB@EKLILDV�TE>Q�QEB�BIBJBKQ�FP��?RQ�ALBPK_Q�MOLSFAB�>KV�

"B@NK>������� �0HI����FHLM�<HFFHG��.%��KHE>L��

"B@NK>������� � >LDMHI�P>;LBM>L�A:O>�:M�E>:LM�HG>�EBGD�PBMA�:�button �KHE>��
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https://almanac.httparchive.org/static/images/2022/accessibility/top-10-aria-roles.png
https://almanac.httparchive.org/static/images/2022/accessibility/top-10-aria-roles.png
https://www.w3.org/TR/using-aria/#rule1


LQEBO�CRK@QFLK>IFQV�QL�J>HB�BIBJBKQP�?BE>SB�IFHB�QEBFO�K>QFSB�@LRKQBOM>OQ��&LO�BU>JMIB��TB�

CLRKA�QE>Q�����LC�TB?PFQBP�E>A�>Q�IB>PQ�LKB�IFKH�TFQE�>�role="button" ��4EFP�HFKA�LC�M>QQBOK�

@>K�@>RPB�FPPRBP�TFQE�HBV?L>OA�K>SFD>QFLK��>P�IFKHP�>KA�?RQQLKP�E>SB�AFCCBOBKQ�FKQBO>@QFLKP��

4ELRDE�?LQE�IFKHP�>KA�?RQQLKP�>OB�FKQBO>@QFSB��IFKHP�>OB�KLQ�>@QFS>QBA�TFQE�QEB�PM>@B�HBV��

TEBOB>P�?RQQLKP�>OB��

Using the presentation role 

7EBK�>K�BIBJBKQ�E>P�role="presentation" �AB@I>OBA�LK�FQ��FQP�PBJ>KQF@P�>OB�PQOFMMBA�>T>V��

>P�TBII�QEB�PBJ>KQF@P�LC�>KV�LC�FQP�@EFIA�BIBJBKQP�FC�QELPB�@EFIA�BIBJBKQP�>OB�OBNRFOBA�@EFIA�

BIBJBKQP��PR@E�>P�li �KBPQBA�RKABO�>�ul �BIBJBKQ��LO�OLTP�>KA�@BIIP�FK�>�Q>?IB	��&LO�BU>JMIB��

AB@I>OFKD�role="presentation" �LK�>�M>OBKQ�Q>?IB�LO�IFPQ�BIBJBKQ�TFII�@>P@>AB�QEB�OLIB�QL�

QEBFO�OBNRFOBA�@EFIA�BIBJBKQP�>KA�KLKB�LC�QEBJ�TFII�E>SB�Q>?IB�LO�IFPQ�PBJ>KQF@P��

2BJL SFKD�>K�BIBJBKQ_P�PBJ>KQF@P�@>RPBP�>K�BIBJBKQ�QL�ILPB�FQP�?BE>SFLO��)Q�?B@LJBP�LKIV�

SFPR>IIV�MOBPBKQ��>KA�>PPFPQFSB�QB@EKLILDFBP�C>FI�QL�RKABOPQ>KA�QEB�PQOR@QROB�LC�QEB�BIBJBKQ�>KA�

@>KKLQ�@LKSBV�QE>Q�JBPP>DB�QL�QEB�RPBO��&LO�BU>JMIB��>�IFPQ�TFQE�>�role="presentation" 

TFII�KL�ILKDBO�@LJJRKF@>QB�>KV�FKCLOJ>QFLK�QL�>�P@OBBK�OB>ABO�>?LRQ�QEB�IFPQ�PQOR@QROB��7B�

CLRKA�QE>Q�����LC�ABPHQLM�M>DBP�>KA�����LC�JL?FIB�M>DBP�E>SB�>Q�IB>PQ�LKB�BIBJBKQ�TFQE�

role="presentation" ��

4EB�P>JB�BCCB@Q�LC�PBJ>KQF@�OBJLS>I�Q>HBP�MI>@B�TFQE�role="none" ��7 B�CLRKA�QE>Q�QEFP�VB>O��

QEB�MBO@BKQ>DB�LC�role="none" �E>P�>IPL�FK@OB>PBA�QL�����>KA�FP�LKB�LC�QEB�QLM����JLPQ�

@LJJLK�!2)!�OLIBP��4EBOB�>OB�SBOV�CBT�RPB�@>PBP�TEBOB�QEFP�FP�M>OQF@RI>OIV�EBIMCRI�CLO�>PPFPQFSB�

QB@EKLILDV�RPBOP��CLO�BU>JMIB�FC�QEBOB�FP�>�<table> �BIBJBKQ�?BFKD�RPBA�LKIV�CLO�I>VLRQ��"RQ�FQ�

@>K�LQEBOTFPB�?B�E>OJCRI�>KA�PELRIA�?B�RPBA�PM>OFKDIV��

-LPQ�?OLTPBOP�FDKLOB�role="presentation" �>KA�role="none" �LK�CL@RP>?IB�BIBJBKQP��

FK@IRAFKD�IFKHP�>KA�FKMRQP��LO�>KVQEFKD�TFQE�>�tabindex �>QQOF?RQB�PBQ��"OLTPBOP�>IPL�FDKLOB�QEB�

"B@NK>������� �)H;BE>�P>;LBM>L�A:O>�:M�E>:LM�HG>�>E>F>GM�PBMA�role=presentation ��

24% 

"B@NK>������� �)H;BE>�P>;LBM>L�A:O>�:M�E>:LM�HG>�>E>F>GM�PBMA�role=none ��
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FK@IRPFLK�LC�QEB�OLIB�FC�>KV�LC�QEB�BIBJBKQ�@LKQ>FKP�>KV�DIL?>I�!2)!�PQ>QBP�>KA�MOLMBOQFBP��PR@E�

>P�aria-describedby ��

Labeling elements with ARIA 

0>O>IIBI�QL�QEB�$/-�QEBOB�FP�>�PFJFI>O�?OLTPBO�PQOR@QROB�@>IIBA�QEB�>@@BPPF?FIFQV�QOBB��)Q�@LKQ>FKP�

FKCLOJ>QFLK�>?LRQ�(4-,�BIBJBKQP�FK@IRAFKD�>@@BPPF?IB�K>JBP��ABP@OFMQFLKP��OLIBP�>KA�PQ>QBP��

4EFP�FKCLOJ>QFLK�FP�@LKSBVBA�QL�>PPFPQFSB�QB@EKLILDFBP�QEOLRDE�>@@BPPF?FIFQV�!0)P��

4EB�>@@BPPF?IB�K>JB�@>K�?B�ABOFSBA�COLJ�>K�BIBJBKQ_P�@LKQBKQ��PR@E�>P�?RQQLK�QBUQ	��>K�

>QQOF?RQB��PR@E�>P�>K�FJ>DB�alt �>QQOF?RQB�S>IRB	��LO�>K�>PPL@F>QBA�BIBJBKQ��PR@E�>P�>�

MOLDO>JJ>QF@>IIV�>PPL@F>QBA�I>?BI�CLO�>�CLOJ�@LKQOLI	��4EBOB�FP�>�PMB@Fd@FQV�O>KHFKD�QE>Q�FP�RPBA�

QL�ABQBOJFKB�TEBOB�QEB�BIBJBKQ�DBQP�FQP�>@@BPPF?IB�K>JB�COLJ�FC�QEBOB�>OB�JRIQFMIB�MLQBKQF>I�

PLRO@BP��, [LKFB�7>QPLK��� _P�>OQF@IB��7E>Q�FP�>K�>@@BPPF?IB�K>JB���� �FP�>�DOB>Q�PLRO@B�QL�IB>OK�JLOB�

>?LRQ�>@@BPPF?IB�K>JBP��

"B@NK>������� �0HI�����.%��:MMKB;NM>L��

����   AMMIL�
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4EBOB�>OB�QTL�!2)!�>QQOF?RQBP�QE>Q�EBIM�FK�MOLSFAFKD�BIBJBKQP�TFQE�>K�>@@BPPF?IB�K>JB��aria-

label �>KA�aria-labelledby ��4EBPB�>QQOF?RQBP�TFII�?B�MOBCBOOBA�LSBO�QEB�K>QFSB�ABOFSBA�

>@@BPPF?IB�K>JB�PL�QEBV�PELRIA�?B�RPBA�SBOV�@>OBCRIIV�>KA�LKIV�TEBK�KB@BPP>OV��)Q_P�>IT>VP�>�

DLLA�FAB>�QL�QBPQ�QEB�>@@BPPF?IB�K>JBP�L?Q>FKBA�TFQE�>�P@OBBK�OB>ABO��>KA�FKSLISB�MBLMIB�TFQE�

AFP>?FIFQFBP�QL�@LKdOJ�QE>Q�FQ�FP�>@QR>IIV�EBIMCRI�>KA�ALBPK_Q�J>HB�QEB�@LKQBKQ�JLOB�FK>@@BPPF?IB��

7 B�CLRKA�QE>Q�����LC�ABPHQLM�M>DBP�>KA�����LC�JL?FIB�ELJB�M>DBP�E>A�>Q�IB>PQ�LKB�BIBJBKQ�

TFQE�QEB�aria-label �>QQOF?RQB��J>HFKD�FQ�QEB�JLPQ�MLMRI>O�!2)!�>QQOF?RQB�CLO�MOLSFAFKD�

>@@BPPF?IB�K>JBP��7B�CLRKA�QE>Q�����LC�ABPHQLM�M>DBP�>KA�����LC�JL?FIB�M>DBP�E>A�>Q�IB>PQ�

LKB�BIBJBKQ�TFQE�QEB�aria-labelledby �>QQOF?RQB��4EFP�@LRIA�JB>K�QE>Q�JLOB�BIBJBKQP�KLT�

E>SB�>@@BPPF?IB�K>JBP�?RQ�FQ�J>V�>IPL�?B�FKAF@>QFSB�QE>Q�JLOB�BIBJBKQP�KLT�I>@H�>�SFPR>I�I>?BI�

TEF@E�@>K�?B�MOL?IBJ>QF@�CLO�MBLMIB�TFQE�@LDKFQFSB�AFP>?FIFQFBP�>KA�SLF@B�QL�QBUQ�RPBOP��PBB�

<label> �BIBJBKQ	��

"RQQLKP�QVMF@>IIV�DBQ�QEBFO�>@@BPPF?IB�K>JBP�COLJ�QEBFO�@LKQBKQ�LO�>K�!2)!�>QQOF?RQB��0BO�QEB�

dOPQ�ORIB�LC�!2)!��FC�>K�BIBJBKQ�@>K�ABOFSB�FQP�>@@BPPF?IB�K>JB�TFQELRQ�QEB�RPB�LC�!2)!��QEFP�FP�

MOBCBO>?IB��4EBOBCLOB�>�<button> �PELRIA�DBQ�FQP�>@@BPPF?IB�K>JB�COLJ�FQP�QBUQ�@LKQBKQ�O>QEBO�

QE>K�>K�!2)!�>QQOF?RQB�FC�MLPPF?IB��

7 B�CLRKA�QE>Q�����LC�?RQQLKP�LK�ABPHQLM�>KA�����FK�JL?FIB�PFQBP�DBQ�QEBFO�>@@BPPF?IB�K>JB�

"B@NK>������� ��NMMHG�:<<>LLB;E>�G:F>�LHNK<>��
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https://almanac.httparchive.org/static/images/2022/accessibility/button-name-sources.png
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COLJ�@LKQBKQ�TEF@E�FP�DLLA��7B�>IPL�CLRKA�QE>Q�����LC�?RQQLKP�LK�ABPHQLM�PFQBP�>KA�����LC�

?RQQLKP�LK�JL?FIB�PFQBP�DBQ�QEBFO�>@@BPPF?IB�K>JBP�COLJ�QEB�aria-label �>QQOF?RQB��

4EBOB�>OB�>�CBT�@>PBP�TEBOB�>K�aria-label �@>K�EBIM��&LO�BU>JMIB��FC�QEB�M>DB�E>P�JRIQFMIB�

?RQQLKP�TFQE�QEB�P>JB�@LKQBKQ��?RQ�AFCCBOBKQ�MROMLPBP��QEBK�>K�aria-label �@>K�?B�RPBA�QL�

MOLSFAB�>�?BQQBO�>@@BPPF?IB�K>JB��3LJBQFJBP�ABSBILMBOP�>IPL�RPB�aria-label �TEBK�QEB�

?RQQLK�E>P�LKIV�>K�FJ>DB�LO�F@LK��TEF@E�JFDEQ�?B�>�OB>PLK�TEV�JLOB�JL?FIB�PFQBP�RPB�QEB�

aria-label ��O>QEBO�QE>K�QEB�@LKQBKQ��QL�ABdKB�>@@BPPF?IB�K>JBP��

Hiding content 

3LJBQFJBP�QEB�SFPR>I�FKQBOC>@B�@>K�@LKQ>FK�PLJB�OBARKA>KQ�BIBJBKQP�QE>Q�>OB�RKEBIMCRI�CLO�

RPBOP�LC�>PPFPQFSB�QB@EKLILDFBP��)K�PR@E�@>PBP�aria-hidden="true" �@>K�?B�RPBA�QL�EFAB�QEB�

BIBJBKQ�COLJ�P@OBBK�OB>ABOP��(LTBSBO��QEBV�PELRIA�KBSBO�?B�RPBA�FC�LJFQQFKD�PR@E�>K�BIBJBKQ�

TLRIA�MOLSFAB�>�P@OBBK�OB>ABO�RPBO�TFQE�IBPP�FKCLOJ>QFLK�QE>K�QEB�SFPR>I�FKQBOC>@B��(FAFKD�

@LKQBKQ�COLJ�>PPFPQFSB�QB@EKLILDFBP�PELRIA�KBSBO�?B�RPBA�QL�PHFM�LSBO�@LKQBKQ�QE>Q�FP�

@E>IIBKDFKD�QL�J>HB�>@@BPPF?IB��

7 B�CLRKA�QE>Q�����LC�ABPHQLM�M>DBP�>KA�����LC�JL?FIB�M>DBP�E>A�>Q�IB>PQ�LKB�FKPQ>K@B�LC�>K�

BIBJBKQ�TFQE�QEB�aria-hidden �>QQOF?RQB��(FAFKD�>KA�PELTFKD�@LKQBKQ�FP�>�MOBS>IBKQ�M>QQBOK�

FK�JLABOK�FKQBOC>@BP��>KA�FQ�@>K�?B�EBIMCRI�QL�AB@IRQQBO�QEB�5)�CLO�BSBOVLKB��

)Q_P�FJMLOQ>KQ�QL�RPB�QEB�MOLMBO�>OF>�>QQOF?RQB�QL�@LKSBV�QEB�@LOOB@Q�JBPP>DB��&LO�BU>JMIB��

AFP@ILPROB�TFADBQP�PELRIA�?B�J>HFKD�RPB�LC�QEB�aria-expanded �>QQOF?RQB�QL�FKAF@>QB�QL�

>PPFPQFSB�QB@EKLILDV�QE>Q�PLJBQEFKD�FP�OBSB>IBA�?V�BUM>KAFKD�TEBK�QEB�@LKQOLI�FP�>@QFS>QBA�>KA�

EFAABK�TEBK�>@QFS>QBA�>D>FK��7B�CLRKA�QE>Q�����LC�ABPHQLM�M>DBP�>KA�����LC�JL?FIB�M>DBP�

E>A�>Q�IB>PQ�LKB�BIBJBKQ�TFQE�QEB�aria-expanded �>QQOF?RQB��

Screen reader-only text 

!�@LJJLK�QB@EKFNRB�QE>Q�ABSBILMBOP�BJMILV�QL�PRMMIV�>AAFQFLK>I�FKCLOJ>QFLK�CLO�P@OBBK�

OB>ABO�RPBOP�FP�QL�RPB�#33�QL�SFPR>IIV�EFAB�>�M>PP>DB�LC�QBUQ�?RQ�J>HB�FQ�AFP@LSBO>?IB�?V�>�P@OBBK�

OB>ABO��4EFP�#33�@LAB��� �FP�RPBA�PR@E�QE>Q�FQ_P�MOBPBKQ�FK�QEB�>@@BPPF?FIFQV�QOBB�?RQ�EFAABK�SFPR>IIV��

"B@NK>������� � >LDMHI�P>;LBM>L�A:OBG@�:M�E>:LM�HG>�BGLM:G<>�H?�MA>�aria-hidden �:MMKB;NM>��

58% 

����   AMMIL�

<LL�MKB<DL�<HF
BG<ENLBO>ER�AB==>G
�

Part II Chapter 11 : Accessibility

370 2022 Web Almanac by HTTP Archive
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sr-only �>KA�visually-hidden �>OB�QEB�JLPQ�@LJJLK�@I>PP�K>JBP�RPBA�?V�ABSBILMBOP�>KA�

?V�5)�CO>JBTLOHP�QL�>@EFBSB�P@OBBK�OB>ABO
LKIV�QBUQ��&LO�BU>JMIB��"LLQPQO>M�>KA�4>FITFKA�RPB�

sr-only �@I>PPBP�CLO�PR@E�BIBJBKQP��7B�CLRKA�QE>Q�����LC�ABPHQLM�M>DBP�>KA�����LC�JL?FIB�

M>DBP�E>A�LKB�LO�?LQE�LC�QEBPB�#33�@I>PP�K>JBP��)Q�FP�FJMLOQ>KQ�QL�HBBM�FK�JFKA�QE>Q�KLQ�>II�

P@OBBK�OB>ABO�RPBOP�>OB�CRIIV�SFPR>IIV�FJM>FOBA��>KA�QERP�LKB�PELRIA�>SLFA�J>HFKD�QLL�JR@E�RPB�

LC�P@OBBK�OB>ABO
LKIV�PLIRQFLKP��

Dynamically-rendered content 

4EB�MOBPBK@B�LC�KBT�LO�RMA>QBA�@LKQBKQ�FK�QEB�$/-�PLJBQFJBP�KBBAP�QL�?B�@LJJRKF@>QBA�QL�

P@OBBK�OB>ABOP��&LO�BU>JMIB��CLOJ�S>IFA>QFLK�BOOLOP�KBBA�QL�?B�@LKSBVBA�TEBOB>P�>�I>WV
IL>ABA�

FJ>DB�J>V�KLQ��5MA>QBP�QL�QEB�$/-�>IPL�KBBA�QL�?B�ALKB�FK�>�T>V�QE>Q�FP�KLQ�AFPORMQFSB��

!2)!�IFS B�OBDFLKP�>IILT�RP�QL�IFPQBK�CLO�@E>KDBP�FK�QEB�$/-��PR@E�QE>Q�QEB�RMA>QBA�@LKQBKQ�@>K�

?B�>KKLRK@BA�?V�>�P@OBBK�OB>ABO��7 B�CLRKA�QE>Q�����LC�ABPHQLM�M>DBP��RM�COLJ�����FK�������

����FK�����	�>KA�����LC�JL?FIB�M>DBP��RM�COLJ�����FK�����������FK�����	�E> SB�IFSB�OBDFLKP�

RPFKD�aria-live ��)K�>AAFQFLK��M>DBP�>IPL�RPB�IFSB�OBDFLK�!2)!�OLIBP��� �TFQE�FJMIF@FQ�aria-

live �S>IRBP��

"B@NK>������� � >LDMHI�P>;LBM>L�PBMA�:�sr-only �HK�visually-hidden �<E:LL��

15% 

"B@NK>������� � >LDMHI�I:@>L�PBMA�EBO>�K>@BHGL�NLBG@�aria-live ��
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https://www.w3.org/TR/wai-aria-1.1/#live_region_roles


Role Implicit aria-live  value Desktop Mobile 

status polite ����� �����

alert assertive ����� �����

timer off ����� �����

log polite ����� �����

marquee off ����� �����

&FDROB��������0>DBP�TFQE�IFSB�OBDFLK�!2)!�OLIBP��>KA�QEBFO�FJMIF@FQ�aria-live �S>IRB��

4EB�<output> �BIBJBKQ�>IPL�ABPBOSBP�>K�ELKLO>?IB�JBKQFLK��>P�QEB�LKIV�(4-,�BIBJBKQ�TFQE�

>K�FJMIF@FQ�IFSB�OBDFLK�OLIB�QE>Q�TFII�>KKLRK@B�FQP�@LKQBKQP�QL�BKA�RPBOP��7B�PBB�FQ�RPBA��������

QFJBP�>@OLPP�LRO�A>Q>PBQ�CLO�JL?FIB�PFQBP�>KA��������QFJBP�LK�ABPHQLM��LO�>OLRKA���������LC�

BIBJBKQP�RP>DB��

&LO�JLOB�FKCLOJ>QFLK�>?LRQ�IFSB�OBDFLK�S>OF>KQP�>KA�RP>DB�@EB@H�LRQ�QEB�-$.�IFS B�OBDFLK�

AL@RJBKQ>QFLK��� �LO�MI>V�TFQE�QEFP�IFSB�ABJL�?V�$BNRB��� ��

Accessibility apps and overlays 

!@@BPPF?FIFQV�LSBOI>VP�>OB�QLLIP�@I>FJFKD�QL�>RQLJ>QF@>IIV�dU�TB?PFQBP_�>@@BPPF?FIFQV�FPPRBP��

4EB�/S BOI>V�&>@Q�3EBBQ��� �ABdKBP�QEBJ�>P�`>�?OL>A�QBOJ�CLO�QB@EKLILDFBP�QE>Q�>FJ�QL�FJMOLSB�

QEB�>@@BPPF?FIFQV�LC�>�TB?PFQB��4EBV�>MMIV�QEFOA
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FID metadata and best practices 
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Long tasks 

, LKD�Q>PHP��� �>OB�MBOFLAP�LC�P@OFMQ
FKAR@BA�#05�>@QFSFQV�>Q�IB>PQ����JP�ILKD�QE>Q�MOBSBKQ�QEB�

J>FK�QEOB>A�COLJ�OBPMLKAFKD�QL�FKMRQ��!KV�ILKD�Q>PH�FP�IF>?IB�QL�@>RPB�OBPMLKPFSBKBPP�FPPRBP�FC�>�

RPBO�>QQBJMQP�QL�FKQBO>@Q�TFQE�QEB�M>DB�>Q�QE>Q�QFJB��

.LQB�QE>Q��IFHB�QEB�4"4�>K>IVPFP�>?LSB��QEFP�PB@QFLK�AO>TP�COLJ�I>?
?>PBA�A>Q>��!P�>�OBPRIQ��TB_OB�

LKIV�>?IB�QL�JB>PROB�ILKD�Q>PHP�AROFKD�QEB�M>DB�IL>A�L?PBOS>QFLK�TFKALT��TEF@E�PQ>OQP�TEBK�

QEB�M>DB�FP�OBNRBPQBA�>KA�BKAP�>CQBO����PB@LKAP�LO���PB@LKAP�LC�KBQTLOH�FK>@QFSFQV��TEF@EBSBO�

@LJBP�dOPQ��!�OB>I�RPBO�J>V�BUMBOFBK@B�ILKD�Q>PHP�QEOLRDELRQ�QEB�BKQFOB�IFCBQFJB�LC�QEB�M>DB��

4EB�JBAF>K�JL?FIB�TB?�M>DB�E>P�����PB@LKAP
TLOQE�LC�ILKD�Q>PHP��@LJM>OBA�QL�LKIV�����

PB@LKAP�CLO�ABPHQLM�M>DBP��!D>FK��QEFP�PELTP�QEB�LRQPFWBA�BCCB@QP�LC�#05�PMBBA�LK�

OBPMLKPFSBKBPP�EBROFPQF@P��!Q�QEB���QE�MBO@BKQFIB��JL?FIB�M>DBP�E>SB�>Q�IB>PQ�����PB@LKAP�LC�

ILKD�Q>PHP��

)Q_P�>IPL�TLOQE�KLQFKD�QE>Q�QEBPB�OBPRIQP�>OB�PFDKFd@>KQIV�EFDEBO�QE>K�QEB�AFPQOF?RQFLK�LC�4"4�

QFJBP��2BJBJ?BO�QE>Q�4"4�FP�?LRKABA�?V�&#0�>KA�44)�>KA�&)$�FP�ABMBKABKQ�LK�?LQE�ELT�?RPV�

QEB�#05�FP�>KA�TEBK�QEB�RPBO�>QQBJMQP�QL�FKQBO>@Q�TFQE�QEB�M>DB��4EBPB�MLPQ
44)�ILKD�Q>PHP�@>K�

>IPL�@OB>QB�CORPQO>QFKD�OBPMLKPFSBKBPP�BUMBOFBK@BP��?RQ�RKIBPP�QEBV�L@@RO�AROFKD�QEB�dOPQ�

FKQBO>@QFLK��QEBV�TLRIAK_Q�?B�OBMOBPBKQBA�?V�&)$��4EFP�FP�LKB�OB>PLK�TEV�TB�KBBA�>�dBIA�JBQOF@�

QE>Q�JLOB�@LJMOBEBKPFSBIV�OBMOBPBKQP�RPBOP_�BUMBOFBK@BP�QEOLRDELRQ�QEB�BKQFOB�M>DB�IFCBQFJB��

"B@NK>������� � BLMKB;NMBHG�H?�E:;�;:L>=�EHG@�M:LDL�I>K�I:@>��

����   AMMIL�

P>;�=>O
EHG@�M:LDL�=>OMHHEL
�

Part II Chapter 12 : Performance

2022 Web Almanac by HTTP Archive 409

https://web.dev/long-tasks-devtools/
https://almanac.httparchive.org/static/images/2022/performance/long-tasks.png
https://almanac.httparchive.org/static/images/2022/performance/long-tasks.png


Interaction to Next Paint (INP) 
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Evasion technique: fingerprinting 
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https://almanac.httparchive.org/static/images/2022/privacy/cname-tracking-services.png
https://almanac.httparchive.org/static/images/2022/privacy/cname-tracking-services.png


!IQELRDE�QEB�LSBO>II�MOBS>IBK@B�LC�#.!-%
?>PBA�QO>@HFKD�JFDEQ�KLQ�PBBJ�SBOV�EFDE�������LK�

ABPHQLM�TB?PFQBP�������LK�JL?FIB�PFQBP	��FQP�>ALMQFLK�FP�J>FKIV�@LK@BKQO>QBA�LK�EFDEIV�MLMRI>O�

TB?PFQBP��7FQEFK�QEB�QLM�������JLPQ�SFPFQBA�TB?PFQBP������LC�ABPHQLM�PFQBP�>KA������LC�JL?FIB�

PFQBP�BJ?BA�>�#.!-%�QO>@HBO��4EFP�JB>KP�QE>Q�RPBOP�>OB�NRFQB�IFHBIV�QL�BK@LRKQBO�PR@E�QO>@HBOP�

TEBK�?OLTPFKD�QEB�TB?��

Access to (sensitive) data from the browser 

"OLTPBOP�E>SB�>K�>?RKA>KQ�KRJ?BO�LC�!0)P��TEF@E�MOLSFAB�ABSBILMBOP�TFQE�RPBCRI�JB@E>KFPJP�

QL�FKQBO>@Q�TFQE�AFCCBOBKQ�@LJMLKBKQP�FK�TEF@EBSBO�T>V�QEBV�T>KQ��3BSBO>I�LC�QEBPB�!0)P�@>K�

>IPL�?B�RPBA�QL�BUQO>@Q�FKCLOJ>QFLK�COLJ�PBKPLOP�LO�LQEBO�MBOFMEBO>IP�@LKKB@QBA�QL�QEB�RPBO_P�

ABSF@B��7EFIB�JLPQ�!0)P�MOLSFAB�>�IFJFQBA�>JLRKQ�LC�FKCLOJ>QFLK��PR@E�>P�QEB�LOFBKQ>QFLK�LC�QEB�

P@OBBK	��LQEBOP�MOLSFAB�SBOV�ABQ>FIBA�FKCLOJ>QFLK��CLO�BU>JMIB��QEB�>@@BIBOLJBQBO�>KA�

DVOLP@LMB	��TEF@E�@LRIA�?B�RPBA�CLO�ABSF@B�dKDBOMOFKQFKD��LO�BSBK�FKCBOOFKD�TEF@E�M>PPTLOA�>�

RPBO�QVMBP�?>PBA�LK�QEB�JLSBJBKQP�QEBV�J>HB�TFQE�QEBFO�JL?FIB�ABSF@B��

"B@NK>������ ��*�)!�MK :<DBG@�NL:@>�I>K�P>;LBM>�K:GD�@KHNI��
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https://almanac.httparchive.org/static/images/2022/privacy/cname-tracking-by-rank.png
https://almanac.httparchive.org/static/images/2022/privacy/cname-tracking-by-rank.png


Sensor events 

7 B�dKA�QE>Q�QEB�JLPQ�MOLJFKBKQ�PBKPLO�BSBKQ�QE>Q�TB?PFQBP�IFPQBK�CLO�FP�QEB�

deviceOrientation �BSBKQ��TEF@E�dOBP�TEBK�QEB�ABSF@B�@E>KDBP�COLJ�MLOQO>FQ�QL�I>KAP@>MB�

JLAB�LO�SF@B�SBOP>��)Q�FP�RPBA�LK������LC�ABPHQLM�TB?PFQBP�>KA������LC�JL?FIB�TB?PFQBP��4EB�

RP>DB�FP�IFHBIV�QEFP�EFDE��OBI>QFSBIV	�?B@>RPB�TB?PFQBP�JFDEQ�T>KQ�QL�RMA>QB�BIBJBKQP�LC�QEB�

I>VLRQ�TEBK�QEB�LOFBKQ>QFLK�LC�QEB�ABSF@B�@E>KDBP��

Media devices 

5PFKD�QEB�-BAF>$BSF@BP�!0)��� ��TB?�ABSBILMBOP�@>K�RPB�QEB�enumerateDevices() �JBQELA�QL�

DBQ�>�IFPQ�LC�>II�JBAF>�ABSF@BP�@LKKB@QBA�QL�QEB�RPBO_P�ABSF@B��7EFIB�QEFP�CB>QROB�FP�RPBCRI�QL�

ABQBOJFKB�TEBQEBO�>�RPBO�E>P�>�@>JBO>�LO�JF@OLMELKB�@LKKB@QBA�QL�FKFQF>QB�>�SFABL�@>II��FQ�@>K�

>IPL�?B�RPBA�QL�D>QEBO�FKCLOJ>QFLK�>?LRQ�QEB�PVPQBJ_P�BKSFOLKJBKQ�CLO�dKDBOMOFKQFKD�MROMLPBP��

7 B�dKA�QE>Q�������LC�ABPHQLM�TB?PFQBP�>KA�������LC�JL?FIB�PFQBP�QOV�QL�>@@BPP�QEB�IFPQ�LC�

"B@NK>������� �0HI�=>OB<>�L>GLHK�>O>GML�NL>=��

"B@NK>������� �0A>�I>K<>GM:@>�H?�=>LDMHI�I:@>L�MA:M�>GNF>K:M>�F>=B:�=>OB<>L��
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https://almanac.httparchive.org/static/images/2022/privacy/sensor-events.png
https://almanac.httparchive.org/static/images/2022/privacy/sensor-events.png
https://developer.mozilla.org/docs/Web/API/MediaDevices


@LKKB@QBA�JBAF>�ABSF@BP]KLQB�QE>Q�LRO�@O>TIBO�ALBP�KLQ�FKQBO>@Q�TFQE�QEB�PFQB��KLO�@IF@H�LK�>KV�

?RQQLKP��)KQBOBPQFKDIV��QEB�RP>DB�LC�QEFP�!0)�E>P�PFDKFd@>KQIV�OBAR@BA�PFK@B�I>PQ�VB>O��� ��TEBK�QEB�

MOBS>IBK@B�LC�PFQBP�>@@BPPFKD�QEB�IFPQ�LC�JBAF>�ABSF@BP�T>P����QFJBP�EFDEBO��-LPQ�IFHBIV�QEFP�FP�

ARB�QL�>�MLMRI>O�IF?O>OV�QE>Q�KL�ILKDBO�@>IIP�QEB�!0)��

Geolocation 

!�ILQ�LC�QEB�@LKQBKQ�QE>Q�FP�PBOSBA�QL�RP�FP�IL@>IFWBA�?>PBA�LK�QEB�IL@>QFLK�QE>Q�TB_OB�SFPFQFKD�

TB?PFQBP�COLJ��&LO�TB?�ABSBILMBOP�QL�ABQBOJFKB�TEBOB�>�SFPFQLO�FP�COLJ��QEBV�@>K�RPB�QEFOA


M>OQV�DBLIL@>QFLK�PBOSF@B��4EBPB�TFII�ABQBOJFKB�>�RPBO_P�IL@>QFLK�?>PBA�LK�QEBFO�)0�>AAOBPP��

!IQELRDE�QEFP�DBLIL@>QFLK�FP�QVMF@>IIV�RPBA�LK�QEB�?>@H
BKA��TB�AL�dKA�PLJB�RP>DB�>IPL�FK�QEB�

COLKQ
BKA���������LC�ABPHQLM�PFQBP�>KA��������LC�JL?FIB�PFQBP�@LKQ>@Q�FMFCV�QL�ABQBOJFKB�QEB�

RPBO_P�)0�IL@>QFLK��

!P�QEB�)0
?>PBA�DBLIL@>QFLK�PBOSF@B�@>K�?B�NRFQB�FK>@@RO>QB��BPMB@F>IIV�TEBK�RPBOP�OBIV�LK�>�

"B@NK>������� �)HLM�<HFFHG�@>HEH<:MBHG�L>KOB<>L��

"B@NK>������� �0A>�I>K<>GM:@>�H?�=>LDMHI�I:@>L�MA:M�MKR�MH�:<<>LL�MA>�;KHPL>KXL�@>HEH<:MBHG��

0.65% 

����   AMMIL�

:EF:G:<�AMMI:K<ABO>�HK@
>G
����
IKBO:<R�F>=B:�=>OB<>L�

Part II Chapter 13 : Privacy

432 2022 Web Almanac by HTTP Archive

https://almanac.httparchive.org/en/2021/privacy#media-devices
https://almanac.httparchive.org/static/images/2022/privacy/gelocation-services.png
https://almanac.httparchive.org/static/images/2022/privacy/gelocation-services.png


60.�QL�EFAB�QEBFO�LOFDFK>I�)0�>AAOBPP��TB?PFQBP�JFDEQ�OBNRBPQ�>�JLOB�DO>KRI>O�IL@>QFLK�QEOLRDE�

QEB�'BLIL@>QFLK�!0)��� ��/C�@LROPB��>@@BPP�QL�QEFP��MOFS>@V
FKQORPFSB	�!0)�FP�PQFII�DR>OABA�?V�>�

MBOJFPPFLK�QE>Q�RPBOP�J>KR>IIV�KBBA�QL�MOLSFAB��9BQ��TB�dKA�QE>Q�������LC�ABPHQLM�PFQBP�>KA�

������LC�JL?FIB�PFQBP�QOV�QL�>@@BPP�QEB�RPBO_P�@ROOBKQ�IL@>QFLK�RMLK�>�SFPFQ�QL�QEB�ELJB�M>DB��

TFQELRQ�>KV�RPBO�FKQBO>@QFLK��)KQBOBPQFKDIV��TB�PQFII�dKA�����ABPHQLM�PFQBP]ALTK�COLJ�����I>PQ�

VB>O]QE>Q�QOV�QL�>@@BPP�QEB�CB>QROB�TEFIB�QEB�M>DB�T>P�IL>ABA�LSBO�>K�FKPB@ROB�@LKKB@QFLK��

$RB�QL�QEB�PBKPFQFSB�K>QROB�LC�QEB�A>Q>�QE>Q�QEFP�CB>QROB�MOLSFABP��JLPQ�?OLTPBOP�OBPQOF@Q�FQP�RPB�

QL�PB@ROB�LOFDFKP��

Established controls to improve visitorÕs privacy 

!P�TB?PFQBP�FK@IRAB�>�ILQ�LC�@LKQBKQ��P@OFMQP��MIRDFKP��BQ@�	�COLJ�QEFOA�M>OQFBP�QE>Q�QEBV�JFDEQ�KLQ�

BKQFOBIV�QORPQ��QEBV�JFDEQ�T>KQ�QL�MOLQB@Q�QEBFO�RPBOP_�MOFS>@V�COLJ�QEBPB�QEFOA�M>OQFBP��.BUQ��TB�

BUMILOB�QEB�S>OFLRP�@LKQOLIP�QE>Q�@>K�?B�RPBA�QL�OBPQOF@Q�QEB�CB>QROBP�LO�A>Q>�QE>Q�QEFOA�M>OQFBP�

E>SB�>@@BPP�QL��LO�QE>Q�J>HB�FQ�BUMIF@FQIV�@IB>O�TEF@E�FKCLOJ>QFLK�>�TB?PFQB�T>KQP�QL�L?Q>FK�COLJ�

>�RPBO��

Permissions Policy 

"B@NK>������� �, >KFBLLBHGL�,HEB<R�NL:@>�;R��,%�MRI>��
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https://developer.mozilla.org/docs/Web/API/Geolocation_API
https://almanac.httparchive.org/static/images/2022/privacy/permissions-policy-type.png
https://almanac.httparchive.org/static/images/2022/privacy/permissions-policy-type.png


"V�ABC>RIQ��>KV�QEFOA
M>OQV�P@OFMQ�@>K�>@@BPP�QEB�P>JB�?OLTPBO�CB>QROBP�>P�QEB�TB?PFQB�QEBV_OB�

BJ?BAABA�FK��)K�LOABO�QL�IFJFQ�QEB�CB>QROBP�QE>Q�TFII�?B�BK>?IBA�CLO�QEB�TB?PFQB��QEB�TB?PFQB�@>K�

J>HB�RPB�LC�QEB�0BOJFPPFLKP�0LIF@V��� ��4EOLRDE�>K�(440�OBPMLKPB�EB>ABO�QEB�TB?PFQB�@>K�

FKAF@>QB�TEF@E�CB>QROBP�FQ�T>KQP�QL�>IILT��&LO�FKPQ>K@B��FC�QEB�microphone �CB>QROB�FP�KLQ�

FK@IRABA�FK�QEFP�IFPQ��KLKB�LC�QEB�P@OFMQP�BJ?BAABA�FK�QEB�TB?�M>DB�@>K�RPB�FQ��!IQELRDE�QEB�

MLIF@V�FP�C>FOIV�KBT��TB�>OB�PBBFKD�>K�>ALMQFLK�LC�������LK�ABPHQLM�PFQBP�>KA�������LK�JL?FIB�

PFQBP��

4EB�0BOJFPPFLKP�0LIF@V�PRMBOPBABP�QEB�&B>QROB�0LIF@V��� ��TEF@E�@>K�PQFII�?B�CLRKA�LK�������LC�

ABPHQLM�PFQBP�>KA�������LC�JL?FIB�PFQBP��"V�ABC>RIQ�JLPQ�LC�QEB�CB>QROBP�OBDRI>QBA�?V�QEB�

0BOJFPPFLKP�0LIF@V�>OB�AFP>?IBA�FK�@OLPP
LOFDFK�FCO>JBP��QEBV�@>K�?B�BUMIF@FQIV�BK>?IBA�QEOLRDE�

QEB�allow �>QQOF?RQB��7B�dKA�QE>Q��������LC�ABPHQLM�PFQBP�>KA��������LC�JL?FIB�PFQBP�J>HB�

RPB�LC�QEFP�CB>QROB��&LO�>�JLOB�ABQ>FIBA�>K>IVPFP�LK�QEB�RPB�LC�QEB�allow �>QQOF?RQB�LK�FCO>JBP��

MIB>PB�OBCBO�QL�QEB�3B@ROFQV�@E>MQBO��

7EBK�TB�ILLH�>Q�QEB�AFOB@QFSBP�QE>Q�>OB�RPBA�FK�QEB�0BOJFPPFLKP�0LIF@V��TB�PBB�>�PFJFI>O�RP>DB�

@LJM>OBA�QL�I>PQ�VB>O��� ��TFQE�QEB�BU@BMQFLK�LC�QEB�LKB�QE>Q_P�JLPQ�TFABIV�RPBA�FK�������K>JBIV�

"B@NK>������� �)HLM�<HFFHG�,>KFBLLBHGL�,HEB<R�?>:MNK>�G:F>L��
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https://developer.chrome.com/en/docs/privacy-sandbox/permissions-policy/
https://developer.mozilla.org/docs/Web/HTTP/Headers/Feature-Policy
https://almanac.httparchive.org/static/images/2022/privacy/permission-policy-features.png
https://almanac.httparchive.org/static/images/2022/privacy/permission-policy-features.png
https://almanac.httparchive.org/en/2021/privacy


interest-cohort ��4EFP�AFOB@QFSB�@>K�?B�RPBA�QL�IFJFQ�QEB�>@@BPP�QL�QEB�KLT
ABCRK@Q�&,L#�

!0)��0OBPRJ>?IV��QEFP�FK@OB>PB�@>K�?B�>QQOF?RQBA�QL�QEB�S>OFLRP�PELOQ@LJFKDP�LC�&,L#��FK@OB>PBP�

dKDBOMOFKQFKD�PROC>@B��OBSB>IP�MLQBKQF>IIV�PBKPFQFSB�FKCLOJ>QFLK�>?LRQ�RPBOP��BQ@�	�TEBOB�

TB?PFQB�LTKBOP��MOLSFABOP�>KA�IF?O>OFBP�QLLH�>K�>@QFSB�PQBM�FK�QOVFKD�QL�MOLQB@Q�QEB�MOFS>@V�LC�

QEBFO�RPBOP��

Referrer Policy 

"V�ABC>RIQ��JLPQ�RPBO�>DBKQP�TFII�FK@IRAB�>�Referer �EB>ABO��)K�PELOQ��QEFP�OBSB>IP�QL�QEFOA�

M>OQFBP�COLJ�TEF@E�TB?�PFQB]LO�BSBK�M>DB]>�OBNRBPQ�T>P�FKFQF>QBA��4EFP�FP�QEB�@>PB�CLO�>KV�

OBPLRO@B�QE>Q�T>P�BJ?BAABA�FK�QEB�TB?�M>DB��>P�TBII�>P�CLO�QEB�OBNRBPQ�QE>Q�T>P�FKFQF>QBA�>CQBO�

>�RPBO�@IF@HBA�LK�>�IFKH��/C�@LROPB��QEFP�E>P�QEB�RKABPFO>?IB�PFAB
BCCB@Q�QE>Q�QEBPB�QEFOA�M>OQFBP�

IB>OK�TEF@E�TB?PFQB��LO�BSBK�TEF@E�TB?�M>DB�>�PMB@Fd@�RPBO�T>P�SFPFQFKD��"V�J>HFKD�RPB�LC�QEB�

2BCBOOBO�0LIF@V��� ��TB?PFQBP�@>K�IFJFQ�QEB�FKPQ>K@BP�FK�TEF@E�QEB�Referrer �EB>ABO�FP�FK@IRABA�FK�

OBNRBPQP�>KA�QERP�FJMOLSB�RPBO�MOFS>@V��7 B�dKA�QE>Q�����LC�QEB�ABPHQLM�PFQBP�>KA���
��LC�QEB�

JL?FIB�PFQBP�PBQ�PR@E�>�AL@RJBKQ
TFAB�MLIF@V��JLPQIV�SF>�>K�(440�OBPMLKPB�EB>ABO��

"B@NK>������� �0A>�I>K<>GM:@>�H?�=>LDMHI�LBM>L�MA:M�L>ML�:�=H<NF>GM�PB=>�.>?>KK>K�,HEB<R��
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https://developer.mozilla.org/docs/Web/HTTP/Headers/Referrer-Policy


7 B�dKA�QE>Q�QEB�JLPQ�@LJJLK�RP>DB�LC�QEB�2BCBOOBO�0LIF@V�FP�QL�KLQ�FK@IRAB�QEB�Referer 

EB>ABO�LK�ALTKDO>AB�OBNRBPQP��QE>Q�FP��(440�OBNRBPQP�FKFQF>QBA�LK�>K�(4403
BK>?IBA�M>DB��

5KCLOQRK>QBIV��QEFP�PQFII�IB>HP�QEB�M>DB�QE>Q�QEB�RPBO�FP�SFPFQFKD�FK�JLPQ�P@BK>OFLP]FK�(4403


BK>?IBA�OBNRBPQP��7B�AL�PBB�QE>Q������LC�ABPHQLM�PFQBP�>KA������LC�JL?FIB�PFQBP�>FJ�QL�EFAB�QEB�

PMB@Fd@�TB?�M>DB�QE>Q�>�RPBO�FP�SFPFQFKD�QEOLRDE�QEB�strict-origin-when-cross-origin 

MLIF@V��TEF@E�FP�KLT�JLPQ�?OLTPBOP�ABC>RIQ�TEBK�>�MLIF@V�FP�KLQ�PMB@FdBA��

User-Agent Client Hints 

)K�>K�BCCLOQ�QL�OBAR@B�QEB�FKCLOJ>QFLK�QE>Q�FP�OBSB>IBA�>?LRQ�QEB�?OLTPBO�BKSFOLKJBKQ��>KA�

JLOB�PMB@Fd@>IIV�QEB�User-Agent �PQOFKD��QEB�5PBO
!DBKQ�#IFBKQ�(FKQP��� �JB@E>KFPJ�T>P�

FKQOLAR@BA��4EOLRDE�QEFP�CB>QROB��TB?PFQBP�QE>Q�T>KQ�QL�>@@BPP�@BOQ>FK�FKCLOJ>QFLK�>?LRQ�QEB�

RPBO_P�?OLTPFKD�BKSFOLKJBKQ��?OLTPBO�SBOPFLK��LMBO>QFKD�PVPQBJ��BQ@�	�KLT�E>SB�QL�PBQ�>�

EB>ABO��Accept-CH 	�FK�QEB�dOPQ�OBPMLKPB��RMLK�TEF@E�QEB�?OLTPBO�TFII�PBKA�QEB�OBNRBPQBA�

A>Q>�FK�PR?PBNRBKQ�OBNRBPQP��!JLKD�LQEBO�?BKBdQP��QEFP�CB>QROB�OBAR@BP�QEB�dKDBOMOFKQFKD�

PROC>@B�>KA�>IILTP�?OLTPBOP�QL�FKQBOSBKB�FK�PBKAFKD�@BOQ>FK�A>Q>��CLO�BU>JMIB��SF>�QEB�0OFS>@V�

"B@NK>������� �)HLM�<HFFHG�.>?>KK>K�,HEB<B>L��
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https://almanac.httparchive.org/static/images/2022/privacy/referrer-policies.png
https://almanac.httparchive.org/static/images/2022/privacy/referrer-policies.png
https://wicg.github.io/ua-client-hints/
https://github.com/mikewest/privacy-budget


"RADBQ��� �MOLMLP>I��

7EBK�TB�ILLH�>Q�QEB�>ALMQFLK�LC�PFQBP�QE>Q�OBPMLKA�TFQE�QEB�Accept-CH �EB>ABO�FK�

@LJM>OFPLK�TFQE�QEB�OBPRIQP�COLJ�I>PQ�VB>O��� ��QLM��H���������QLM���H�������	��TB�PBB�>�

PFDKFd@>KQ�FK@OB>PB�FK�>ALMQFLK��>IJLPQ��U�CLO�QEB�JLPQ�MLMRI>O�PFQBP��0OBPRJ>?IV��QEFP�FK@OB>PB�

FK�>ALMQFLK�FP�OBI>QBA�QL�QEB�C>@Q�#EOLJFRJ�E>P�?BBK�OBAR@FKD�QEB�FKCLOJ>QFLK�QE>Q�FP�PE>OBA�FK�

QEB�User-Agent �PQOFKD��QEOLRDE�QEB�5PBO
!DBKQ�2BAR@QFLK�MI>K��� 	��

7 B�dKA�QE>Q�QEB�PFQBP�QE>Q�J>HB�RPB�LC�5PBO
!DBKQ�#IFBKQ�EFKQP��DBKBO>IIV�OBNRBPQ�>@@BPP�QL�>�

OBI>QFSBIV�I>ODB�KRJ?BO�LC�MOLMBOQFBP��IFJFQFKD�QEB�?BKBdQ�LC�TE>Q�?OLTPBOP�>FJ�QL�>@EFBSB�

QEOLRDE�BCCLOQP�PR@E�>P�5PBO
!DBKQ�2BAR@QFLK��)Q�TFII�?B�FKQBOBPQFKD�QL�PBB�FK�QEB�KB>O�CRQROB�

ELT�TEBQEBO�?OLTPBOP�TFII�IFJFQ�QEB�MO>@QF@BP�LC�>@NRFOFKD�>�ILQ�LC�FKCLOJ>QFLK�>?LRQ�QEB�RPBO_P�

?OLTPFKD�BKSFOLKJBKQ��

New efforts to improve privacy by the browser 

/S BO�QEB�I>PQ�CBT�VB>OP��QEB�>SBO>DB�TB?�RPBO�E>P�?B@LJB�FK@OB>PFKDIV�@LKP@FLRP�>?LRQ�QEBFO�
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@IF@HG>@HFKD��QL�K>JB�>�CBT��
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https://www.imperva.com/learn/application-security/magecart/


)Q�TLOHP�?V�BKPROFKD�QE>Q�>�MOBABdKBA�QORPQBA�PBQ�LC�@LKQBKQ�ORIBP�FP�RMEBIA�>KA�>KV�>QQBJMQP�

QL�?VM>PP�LO�FK@IRAB�OBPQOF@QBA�@LKQBKQ�>OB�OBGB@QBA��&LO�BU>JMIB��>�@LKQBKQ�PB@ROFQV�MLIF@V�QE>Q�

TLRIA�>IILT�*>S>3@OFMQ�@LAB�QL�ORK�FK�QEB�?OLTPBO�LKIV�COLJ�QEB�P>JB�LOFDFK�FQ�T>P�PBOSBA��>KA�

COLJ�QE>Q�LC�'LLDIB�!K>IVQF@P�TLRIA�?B�ABdKBA�>P�script-src 'self' www.google-

analytics.com; ��!K V�>QQBJMQP�LC�@OLPP
PFQB�P@OFMQFKD�FKGB@QFLKP�QE>Q�>AA�FKIFKB�*>S>3@OFMQ�

@LAB�PR@E�>P�<a img=x onError=alert(1)> �TLRIA�?B�OBGB@QBA�?V�QEB�?OLTPBO�BKCLO@FKD�

QEB�PBQ�MLIF@V��

7 B_OB�PBBFKD�>�����OBI>QFSB�FK@OB>PB�FK�>ALMQFLK�CLO�Content-Security-Policy �EB>ABO�

COLJ�����_P�A>Q>�LC�������QL�����_P�A>Q>�LC�������TEF@E�ABJLKPQO>QBP�>�DOLTFKD�QOBKA�LC�

>ALMQFLK�>@OLPP�ABSBILMBOP�>KA�QEB�TB?�PB@ROFQV�@LJJRKFQV��4EFP�FP�MLPFQFSB��QELRDE�FQ_P�PQFII�>�

JFKLOFQV�LC�PFQBP�RPFKD�QEFP�JLOB�>AS>K@BA�CB>QROB��

#30�FP�JLPQ�RPBCRI��TEBK�PBOSBA�LK�QEB�(4-,�OBPMLKPB�FQPBIC�>KA�EBOB�TB_OB�PBBFKD�@LKPFPQBKQ�

DOLTFKD�>ALMQFLK�FK�JL?FIB�OBNRBPQP�PBOSFKD�>�#30�EB>ABO�TFQE������QTL�VB>OP�>DL�������I>PQ�

VB>O��>KA�QEFP�VB>O�>�QLQ>I�LC�������LC�JL?FIB�ELJB�M>DBP��

4EB�QLM�QEOBB�#30�AFOB@QFSBP�QE>Q�TB_OB�PBBFKD�PBOSFKD�JLOB�QE>K�>�NR>OQBO�LC�QEB�(440�

"B@NK>������� �.>E:MBO>�BG<K>:L>�BG�:=HIMBHG�?HK��HGM>GM�/><NKBMR�,HEB<R�A>:=>K�?KHF�������

+14% 
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OBNRBPQP�CLO�?LQE�ABPHQLM�>KA�JL?FIB�>OB�upgrade-insecure-requests �>Q�>������ frame-

ancestors �>Q������>KA�QEB�block-all-mixed-content �MLIF@V�>Q������4O>FIFKD�MLIF@FBP�>OB�

default-src �� script-src �� style-src ��>KA�img-src �QL�K>JB�>�CBT��

4EB�upgrade-insecure-requests �MLIF@V_P�EFDE�>ALMQFLK�O>QB�@LRIA�MBOE>MP�?B�>QQOF?RQBA�

QL�QEB�EFDE�>ALMQFLK�LC�4,3�OBNRBPQP�>P�>�AB
C>@QL�PQ>KA>OA��(LTBSBO��ABPMFQB�block-all-

mixed-content �?BFKD�@LKPFABOBA�ABMOB@>QBA�>P�LC�QEFP�A>QB��FQ_P�PELTFKD�>�EFDE�>ALMQFLK�O>QB��

4EFP�MBOE>MP�PMB>HP�QL�QEB�C>PQ�O>QB�>Q�TEF@E�QEB�#30�PMB@Fd@>QFLK�FP�>AS>K@FKD�>KA�RPBOP�

E>SFKD�>�E>OA�QFJB�HBBMFKD�RM�QL�A>QB��

-LOB�QL�AL�TFQE�JFQFD>QFKD�@OLPP
PFQB�P@OFMQFKD�>QQ>@HP�FP�'LLDIB_P�PB@ROFQV�FKFQF>QFSB�CLO�4ORPQBA�

4VMBP��� ��TEF@E�OBNRFOBP�K>QFSB�?OLTPBO�!0)�PRMMLOQ�QL�BJMILV�>�QB@EKFNRB�TEF@E�EBIMP�MOBSBKQ�

$/-
FKGB@QFLK�@I>PP�LC�SRIKBO>?FIFQFBP��)Q�FP�>@QFSBIV�>ASL@>QBA�?V�'LLDIB�BKDFKBBOP�VBQ�FP�PQFII�FK�

AO>CQ�MOLMLP>I�JLAB��� �CLO�QEB�7�#��.LKBQEBIBPP��TB�OB@LOA�FQP�#30�OBI>QBA�PB@ROFQV�EB>ABOP�

require-trusted-types-for �>KA�trusted-types �>Q������LC�OBNRBPQP�TEF@E�FP�KLQ�>�ILQ��

?RQ�MBOE>MP�PMB>HP�QL�>�DOLTFKD�QOBKA�LC�>ALMQFLK��

4L�>PPBPP�TEBQEBO�>�#30�SFLI>QFLK�COLJ�QEB�MOB
ABdKBA�PBQ�LC�ORIBP�FP�L@@ROOFKD��TB?PFQBP�@>K�

PBQ�QEB�report-uri �AFOB@QFSB�QE>Q�QEB�?OLTPBO�TFII�PBKA�*3/.�CLOJ>QQBA�A>Q>�>P�>K�(440�

0/34�OBNRBPQ��!IQELRDE�report-uri �OBNRBPQP�>@@LRKQ�CLO������LC�>II�ABPHQLM�QO>Cd@�TFQE�>�

#30�EB>ABO��FQ�FP�QL�A>QB�>�ABMOB@>QBA�AFOB@QFSB�>KA�E>P�?BBK�OBMI>@BA�TFQE�report-to �TEF@E�

>@@LRKQP�CLO������LC�ABPHQLM�OBNRBPQP��

/KB�LC�QEB�?FDDBPQ�@LKQOF?RQLOP�QL�QEB�@E>IIBKDB�LC�FJMIBJBKQFKD�>�QFDEQ�@LKQBKQ�PB@ROFQV�MLIF@V�

FP�QEB�BUFPQBK@B�LC�FKIFKB�*>S>3@OFMQ�@LAB�QE>Q_P�@LJJLKIV�PBQ�>P�BSBKQ�E>KAIBOP�LO�>Q�LQEBO�

M>OQP�LC�QEB�$/-��4L�>IILT�QB>JP�>�MOLDOBPPFSB�>ALMQFLK�LC�QEB�#30�PB@ROFQV�PQ>KA>OA��>�MLIF@V�

J> V�PBQ�unsafe-inline �LO�unsafe-eval �>P�HBVTLOA�S>IRBP�CLO�FQP�script-src �AFOB@QFSB��

$LFKD�PL��C>FIP�QL�MOBSBKQ�PLJB�@OLPP
PFQB�P@OFMQFKD�>QQ>@H�SB@QLOP�>KA�FP�@LRKQBO
MOLAR@QFSB�QL�

QEB�MOBSBKQ>QFSB�JB>PROB�LC�>�MLIF@V��

4B>JP�@>K�RQFIFWB�>�JLOB�PB@ROB�MLPQROB�LC�FKIFKB�*>S>3@OFMQ�@LAB�?V�PFDKFKD�QEBJ�TFQE�>�KLK@B�

LO�>�3(!����E>PE��4EFP�TLRIA�ILLH�IFHB�PLJBQEFKD�>ILKD�QEB�IFKBP�LC��

Content-Security-Policy: script-src 'nonce-4891cc7b20c' 

!KA�QEBK�OBCBOBK@FKD�QE>Q�FK�QEB�(4-,��
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https://developer.mozilla.org/docs/Web/HTTP/Headers/Content-Security-Policy/trusted-types
https://developer.mozilla.org/docs/Web/HTTP/Headers/Content-Security-Policy/trusted-types
https://w3c.github.io/trusted-types/dist/spec/


<script  nonce ="nonce-4891cc7b20c" > 

  É 

</ script > 

4EB�PQ>QFPQF@P�@LIIB@QBA�CLO�>II�ABPHQLM�(440�OBNRBPQP�PELT�QE>Q�unsafe-inline �FP�MOBPBKQ�

LK�CLO������>KA�unsafe-eval LK�����LC�>II� script-src �S>IRBP��4EFP�ABJLKPQO>QBP�QEB�OB>I�

@E>IIBKDBP�FK�IL@HFKD�ALTK�>�TB?PFQB_P�>MMIF@>QFLK�@LAB�QL�>SLFA�FKIFKB�*>S>3@OFMQ�@LAB��

&ROQEBOJLOB��/KIV�����LC�>II�>?LSB�ABP@OF?BA�OBNRBPQP�BJMILV�>�nonce- �AFOB@QFSB�TEF@E�

>PPFPQP�FK�PB@ROFKD�QEB�RPB�LC�RKP>CB�FKIFKB�*>S>3@OFMQ�@LAB��

0BOE>MP�PMB>HFKD�QL�QEB�EFDE�@LJMIBUFQV�LC�ABdKFKD�>�@LKQBKQ�PB@ROFQV�MLIF@V�FP�QEB�PQ>QFPQF@P�TB�

L?PBOSB�CLO�#30�EB>ABO�IBKDQE��
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!Q�>�JBAF>K�O>KHFKD������LC�OBNRBPQP�>OB�LKIV�RM�QL����?VQBP�FK�PFWB�CLO�ABPHQLM�OBNRBPQP��4EFP�

FP�>�PIFDEQ�AOLM�COLJ�I>PQ�VB>O_P�OBMLOQ�TEF@E�PELTBA�?LQE�ABPHQLM�>KA�JL?FIB�OBNRBPQP�>Q����

?VQBP�FK�PFWB��4EB���QE�MBO@BKQFIB�LC�OBNRBPQP�>KA�>?LSB�E>P�DOLTK�COLJ�I>PQ�VB>O_P�����?VQBP�

CLO�ABPHQLM�OBNRBPQP��QL�����?VQBP�QEFP�VB>O��4EFP�ABJLKPQO>QBP�>�PIFDEQ�MOLDOBPP�QLT>OAP�JLOB�

@LJMIBU�>KA�@LJMIBQB�PB@ROFQV�MLIF@FBP��

/?PBOSFKD�QEB�@LJMIBQB�ABdKFQFLKP�CLO�>�@LKQBKQ�PB@ROFQV�MLIF@V��TB�@>K�PBB�QE>Q�PFKDIB�

AFOB@QFSBP�PQFII�J>HB�RM�>�I>ODB�MOLMLOQFLK�LC�>II�OBNRBPQP������LC�>II�ABPHQLM�OBNRBPQP�>OB�PBQ�

LKIV�QL�upgrade-insecure-requests �����LC�>II�ABPHQLM�OBNRBPQP�>OB�PBQ�QL�frame-

ancestors 'self' �>KA�����LC�>II�ABPHQLM�OBNRBPQP�>OB�PBQ�QL�QEB�S>IRB�LC�block-all-

mixed-content; frame-ancestors 'none'; upgrade-insecure-requests; �TEF@E�

JFUBP�QLDBQEBO�QEB�QLM���JLPQ�@LJJLK�#30�AFOB@QFSBP��

4EB�@LKQBKQ�PB@ROFQV�MLIF@V�LCQBK�E>P�QL�>IILT�@LKQBKQ�COLJ�LQEBO�LOFDFKP�QE>K�FQP�LTK�FK�LOABO�

QL�PRMMLOQ�IL>AFKD�LC�JBAF>�PR@E�>P�CLKQP��>A�OBI>QBA�P@OFMQP��>KA�DBKBO>I�@LKQBKQ�ABIFSBOV�

KBQTLOH�RP>DB��!P�PR@E��QEB�QLM����LOFDFKP�>@OLPP�OBNRBPQP�>OB�>P�CLIILTP��

"B@NK>������� ��/,�A>:=>K�E>G@MA��
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https://almanac.httparchive.org/static/images/2022/security/csp-header-length.png
https://almanac.httparchive.org/static/images/2022/security/csp-header-length.png


Origin Desktop Mobile 

EQQMP���TTT �DLLDIB
>K>IVQF@P�@LJ� ������ ������

EQQMP���TTT �DLLDIBQ>DJ>K>DBO�@LJ� ������ ������

EQQMP���CLKQP�DPQ>QF@�@LJ� ������ ������

EQQMP���CLKQP�DLLDIB>MFP�@LJ� ������ ������

EQQMP���TTT �DLLDIB�@LJ� ������ ������

EQQMP���TTT �VLRQR?B�@LJ� ������ ������

EQQMP���PQ>QP�D�ALR?IB@IF@H�KBQ� ������ ������

EQQMP���@LKKB@Q�C>@B?LLH�KBQ� ������ ������

EQQMP���TTT �DPQ>QF@�@LJ� ������ ������

EQQMP���@AKGP�@ILRAe>OB�@LJ� ������ ������

&FDROB��������-LPQ�COBNRBKQIV�>IILTBA�ELPQP�FK�#30�MLIF@FBP��

4EB�>?LSB�ELPQP�>@@LRKQ�CLO�OLRDEIV�QEB�P>JB�MLPFQFLKFKD�FK�O>KH�>P�T>P�OBMLOQBA�I>PQ�VB>O��?RQ�

QEB�RP>DB�FP�RM�PIFDEQIV��

4EB�#30�PB@ROFQV�PQ>KA>OA�FP�TFABIV�PRMMLOQBA�?LQE�?V�TB?�?OLTPBOP��>P�TBII�>P�@LKQBKQ�

ABIFSBOV�KBQTLOHP�>KA�@LKQBKQ�J>K>DBJBKQ�PVPQBJP�>KA�FP�>�EFDEIV�OB@LJJBKABA�QLLI�CLO�

TB?PFQBP�>KA�TB?�>MMIF@>QFLKP�FK�ABCBKPB�LC�TB?�PB@ROFQV�SRIKBO>?FIFQFBP��

Subresource Integrity 

!KLQEBO�ABCBKPB
FK
ABMQE�QLLI�FP�3R?OBPLRO@B�)KQBDOFQV�TEF@E�MOLSFABP�>�TB?�PB@ROFQV�

ABCBKPFSB�I>VBO�>D>FKPQ�@LKQBKQ�Q>JMBOFKD��7EBOB>P�>�#LKQBKQ�3B@ROFQV�0LIF@V�ABdKBP�TEF@E�

QVMBP�>KA�PLRO@B�LC�@LKQBKQ�>OB�>IILTBA��>�3R?OBPLRO@B�)KQBDOFQV�JB@E>KFPJ�BKPROBP�QE>Q�P>FA�

@LKQBKQ�E>PK_Q�?BBK�JLAFdBA�CLO�J>IF@FLRP�FKQBKQP��

!�OBCBOBK@B�RPB
@>PB�CLO�RPFKD�3R?OBPLRO@B�)KQBDOFQV�FP�TEBK�IL>AFKD�*>S>3@OFMQ�@LKQBKQ�COLJ�

QEFOA
M>OQV�M>@H>DB�J>K>DBOP�TEF@E�>IPL�>@Q�>P�>�#$.��3LJB�BU>JMIBP�LC�QEBPB�>OB�RKMHD�@LJ�

LO�@AKGP�@LJ��?LQE�LC�TEF@E�PBOSB�QEB�@LKQBKQ�PLRO@B�CLO�*>S>3@OFMQ�IF?O>OFBP��

)C�>�QEFOA
M>OQV�IF?O>OV�@LRIA�?B�@LJMOLJFPBA�ARB�QL�>�ELPQFKD�FPPRB�?V�QEB�#$.�MOLSFABO��LO�?V�

LKB�LC�QEB�MOLGB@Q_P�@LKQOF?RQLOP�LO�J>FKQ>FKBOP�QEBK�VLR�>OB�BCCB@QFSBIV�IL>AFKD�PLJBLKB�BIPB_P�

@LAB�FKQL�VLRO�TB?PFQB��
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https://www.google-analytics.com/
https://www.googletagmanager.com/
https://fonts.gstatic.com/
https://fonts.googleapis.com/
https://www.google.com/
https://www.youtube.com/
https://stats.g.doubleclick.net/
https://connect.facebook.net/
https://www.gstatic.com/
https://cdnjs.cloudflare.com/


3FJFI>O�QL�#30_P�RPB�LC�>�nonce- ��3R?OBPLRO@B�)KQBDOFQV��>IPL�HKLTK�>P�32)	�>IILTP�?OLTPBOP�QL�

S>IFA>QB�QEB�@LKQBKQ�QE>Q�FP�PBOSBA�J>Q@EBP�>�@OVMQLDO>MEF@>IIV�PFDKBA�E>PE�>KA�MOBSBKQP�

Q>JMBOFKD�TFQE�QEB�@LKQBKQ��TEBQEBO�LSBO�QEB�TFOB�LO�>Q�FQP�PLRO@B��

*RPQ�>?LRQ�LKB�LC�BSBOV�dCQE�TB?PFQB�����	�>ALMQP�>�PR?OBPLRO@B�FKQBDOFQV�FK�LKB�LC�FQP�TB?�

M>DB�BIBJBKQP�LK�ABPHQLM��/RQ�LC�QEBPB������TBOB�PMB@Fd@>IIV�RPBA�FK�<script> �QVMB�

BIBJBKQP�LK�ABPHQLM��>KA�����TBOB�RPBA�FK�<link> �QVMB�BIBJBKQP�FK�ABPHQLM�OBNRBPQP��

!Q�>�MBO�M>DB�@LSBO>DB��>ALMQFLK�O>QB�CLO�QEB�32)�PB@ROFQV�CB>QROB�FP�PQFII�@LKPFABO>?IV�ILT��,>PQ�

VB>O��QEB�JBAF>K�MBO@BKQ>DB�CLO�?LQE�JL?FIB�>KA�ABPHQLM�T>P������>KA�QEFP�VB>O�FQ�AB@OB>PBA�

?V����QL��������

3R?OBPLRO@B�FKQBDOFQV�FP�PMB@FdBA�>P�>�?>PB���PQOFKD�LC�>�@LJMRQBA�E>PE�LC�LKB�LC�3(!�����

3(!����LO�3(!����@OVMQLDO >MEF@�CRK@QFLKP��!P�>�RPB
@>PB�OBCBOBK@B��� ��ABSBILMBOP�@>K�

FJMIBJBKQ�QEBJ�>P�CLIILTP��

<script  src =" https://example.com/example-framework.js " 

  integrity =" sha384-oqVuAfXRKap7fdgcCY5uykM6+R9GqQ8K/

uxy9rx7HNQlGYl1kPzQho1wx4JwY8wC " 

        crossorigin =" anonymous " ></ script > 
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https://developer.mozilla.org/docs/Web/Security/Subresource_Integrity


#LKPFPQBKQ�TFQE�I>PQ�VB>O_P�OBMLOQ��3(!����@LKQFKRBP�QL�ABJLKPQO>QB�QEB�J>GLOFQV�LC�32)�E>PE�

QVMBP�L?PBOSBA�?BQTBBK�>II�>S>FI>?IB�E>PE�CRK@QFLKP��

#$.P�>OB�KL�PQO>KDBOP�QL�3R?OBPLRO@B�)KQBDOFQV�>KA�MOLSFAB�PB@ROB�ABC>RIQP�QL�QEBFO�@LKPRJBOP�

?V�FK@IRAFKD�>�3R?OBPLRO@B�)KQBDOFQV�S>IRB�>P�M>OQ�LC�QEBFO�52,�OBCBOBK@BP�CLO�@LKQBKQ�QL�?B�

PBOSBA�LK�QEB�M>DB��

Host Desktop Mobile 

TTT �DPQ>QF@�@LJ� ���� ����

@AK�PELMFCV�@LJ� ���� ����

@AKGP�@ILRAe>OB�@LJ� ��� ���

@LAB�GNRBOV�@LJ� ��� ���

PQ>QF@�@ILRAe>OBFKPFDEQP�@LJ���� ���

@AK�GPABIFSO�KBQ� ��� ���

Q��A>RJ@AK�KBQ� ��� ���

PQ>@HM>QE�?LLQPQO>M@AK�@LJ� ����� �����

J>U@AK�?LLQPQO>M@AK�@LJ� ����� �����
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&FDROB��������-LPQ�@LJJLK�ELPQP�COLJ�TEF@E�32)
MOLQB@QBA�P@OFMQP�>OB�FK@IRABA��

4EB�>?LSB�IFPQ�PELTP�QEB�QLM����JLPQ�@LJJLK�ELPQP�CLO�TEF@E�>�PR?OBPLRO@B�FKQBDOFQV�S>IRB�

E>P�?BBK�L?PBOSBA��.LQ>?IB�@E>KDBP�COLJ�I>PQ�VB>O�>OB�QEB�#ILRAe>OB�ELPQP�GRJMFKD�COLJ�

MLPFQFLK���QL�MLPFQFLK����>KA�GP$BIFSO�GRJMFKD�COLJ�MLPFQFLK���QL�MLPFQFLK���FK�O>KHFKD��PROM>PPFKD�

"LLQPQO>M_P�ELPQP�O>KHFKDP��

Permissions Policy 

"OLTPBOP�>OB�?B@LJFKD�JLOB�>KA�JLOB�MLTBOCRI�TFQE�QFJB��>AAFKD�JLOB�K>QFSB�!0)P�QL�>@@BPP�

>KA�@LKQOLI�AFCCBOBKQ�PLOQP�LC�E>OAT>OB�>KA�CB>QROB�PBQP�QE>Q�>OB�J>AB�>S>FI>?IB�QL�TB?PFQBP��

4EBPB�>IPL�FKQOLAR@B�MLQBKQF>I�PB@ROFQV�OFPHP�QL�RPBOP�QEOLRDE�JFPRPB�LC�P>FA�CB>QROBP��PR@E�>P�

J>IF@FLRP�P@OFMQP�QROKFKD�LK�>�JF@OLMELKB�>KA�@LIIB@QFKD�A>Q>��LO�dKDBOMOFKQFKD�DBLIL@>QFLK�LC�>�

ABSF@B�QL�@LIIB@Q�IL@>QFLK�FKCLOJ>QFLK��

0OBSFLRPIV�HKLTK�>P�Feature-Policy ��>KA�KLT�K>JBA�Permissions-Policy ��QEFP�FP�>K�

BUMBOFJBKQ>I�?OLTPBO�!0)�QE>Q�BK>?IBP�@LKQOLI�QL�>K�>IILTIFPQ�>KA�>�ABKVIFPQ�LC�>�TFAB�>OO>V�LC�

@>M>?FIFQFBP�>�?OLTPBO�FP�>?IB�QL�>@@BPP��

7 B_SB�KLQF@BA�>�EFDE�@LOOBI>QFLK�LC�RP>DB�CLO�QEB�Permissions-Policy �TFQE�(4403
BK>?IBA�

@LKKB@QFLKP�����	��TFQE�X-Content-Type-Options �����	��>KA� X-Frame-Options �����	��

!II�@LOOBI>QFLKP�>OB�>@OLPP�ABPHQLM�OBNRBPQP��!KLQEBO�EFDE�@LOOBI>QFLK�FP�TFQEFK�QEB�PMB@Fd@�

QB@EKLILDV�FKQBOPB@QFLK��L?PBOSBA�CLO�'LLDIB�-V�"RPFKBPP�JL?FIB�M>DBP�����	��>KA�QEB�KBUQ�

@ILPBPQ�FP�!@NRF>_P�#ILRA�0I>QCLOJ�����	��!II�@LOOBI>QFLKP�>OB�>@OLPP�JL?FIB�OBNRBPQP��

7 B_OB�PBBFKD�>K�����OBI>QFSB�FK@OB>PB�FK�>ALMQFLK�CLO�Permissions-Policy �COLJ�����_P�

A>Q>������	�QL�����_P�A>Q>������	�CLO�JL?FIB�OBNRBPQP�>KA�PFJFI>O�QOBKA�CLO�ABPHQLM�OBNRBPQP�

QLL��4EB�ABMOB@>QBA�Feature-Policy �PELTP�>�JFKRP@RIB�FK@OB>PB�LC���MBO@BKQ>DB�MLFKQ�

?BQTBBK�I>PQ�VB>O_P�A>Q>�>KA�QEFP�VB>O_P�TEF@E�ABJLKPQO>QBP�QE>Q�RPBOP�>OB�HBBMFKD�M>@B�TFQE�

TB?�?OLTPBOP_�PMB@Fd@>QFLK�@E>KDBP��

"BPFABP�?BFKD�RPBA�>P�>K�(440�EB>ABO��QEFP�CB>QROB�@>K�?B�RPBA�TFQEFK�<iframe> �BIBJBKQP�>P�

CLIILTP��

"B@NK>������� �.>E:MBO>�BG<K>:L>�BG�:=HIMBHG�H?�Permissions-Policy �?KHF�������
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  <iframe  src =" https://example.com "  allow =" geolocation 'src' 

https://example.com'; camera * " ></ iframe > 

������LC������JFIIFLK�CO >JBP�FK�JL?FIB�@LKQ>FKBA�QEB�allow �>QQOF?RQB�QL�BK>?IB�MBOJFPPFLK�LO�

CB>QROB�MLIF@FBP��

�G�>:KEB>K�O>KLBHG�H?�MABL�<A:IM>K�K>IHKM>=�BG<HKK><M�O:EN>L�?HK�MA>�MHM:E�GNF;>K�H?�?K:F>L�:G=�MA>�
I>K<>GM:@>�H?�?K:F>L�PBMA�MA>�allow �:MMKB;NM>��)HK>�BG?HKF:MBHG�<:G�;>�?HNG=�BG�MABL�#BM$N;�,.��� ��

4EB�CLIILTFKD�FP�>�IFPQ�LC�QEB�QLM����allow �AFOB@QFSBP�QE>Q�TBOB�ABQB@QBA�FK�CO>JBP��

Directive Desktop Mobile 

encrypted-media ���� ����

autoplay ���� ����

picture-in-picture ���� ����

accelerometer ���� ����

gyroscope ���� ����

clipboard-write ���� ����

microphone ��� ���

fullscreen ��� ���

camera ��� ���

geolocation ��� ���

&FDROB��������0OBS>IBK@B�LC�allow �AFOB@QFSBP�LK�FCO>JBP��

)KQBOBPQFKD�QL�MLFKQ�LRQ�>OB�MI>@BP���QE����QE�>KA���QE�>IILT�AFOB@QFSBP�CLO�JL?FIB�QE>Q�AFAK_Q�

J>HB�FQ�FKQL�QEB�>?LSB�IFPQ�>KA�QEBV�>OB�vr �TFQE����� payment �TFQE�����>KA�web-share �TFQE�

����4EB V�MBOE>MP�PMB>H�LC�DOLTFKD�QOBKAP�TB_OB�PBBFKD�FK�QEB�FKARPQOV�>OLRKA�SFOQR>I�OB>IFQV�

�>KA�QEB�JBQ>SBOPB��FC�VLR�TFII	��LKIFKB�M>VJBKQP�>KA�QEB�dKQB@E�FKARPQOV��,>PQIV��FQ�PBBJP�QL�

FKAF@>QB�?BQQBO�PRMMLOQ�CLO�TB?
?>PBA�PE>OFKD�TEF@E�FP�MOBPRJ>?IV�ARB�QL�QEB�OFPB�LC�TLOH


COLJ
ELJB�E>?FQP�FK�QEB�I>PQ�@LRMIB�LC�VB>OP��
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https://github.com/HTTPArchive/almanac.httparchive.org/pull/3912


Iframe Sandbox 

5PFKD�FCO>JB�BIBJBKQP�FK�TB?PFQBP�E>P�?BBK�>�ILKD
QFJB�MO>@QF@B�CLO�ABSBILMBOP�FK�LOABO�QL�

B>PFIV�BJ?BA�QEFOA
M>OQV�@LKQBKQ�PR@E�>P�OF@E�JBAF>��@OLPP
>MMIF@>QFLK�@LJMLKBKQP��LO�BSBK�

>AP��3LJB�J>V�BSBK�>PPRJB�QE>Q�FCO>JB�BIBJBKQP�CLOJ�>�PB@ROFQV�?LRKA>OV�?BQTBBK�QEB�

TB?PFQB�BJ?BAAFKD�QEBJ�QL�QEB�PLRO@BA�TB?PFQB��ELTBSBO�QE>Q_P�KLQ�BU>@QIV�QEB�@>PB��

(4-,� <iframe> �BIBJBKQP�?V�ABC>RIQ�E>SB�>@@BPP�QL�QLM
IBSBI�M>DB�@>M>?FIFQFBP�PR@E�>P�MLM


RMP�LO�AFOB@Q�FKQBO>@QFLK�TFQE�QEB�QLM
M>DB�?OLTPBO�K>SFD>QFLK��&LO�BU>JMIB��QEB�CLIILTFKD�@LAB�

@LRIA�?B�BJ?BAABA�FK�QEB�PLRO@B�LC�>K�FCO>JB�BIBJBKQ�TEF@E�J>HBP�RPB�LC�>@QFSB�RPBO�DBPQROBP�

>KA�OBPRIQP�FK�QEB�ELPQFKD�TB?PFQB�LC�QEB�FCO>JB�QL�K>SFD>QB�QL�>�KBT�52,�>Q�

https://example.com ��

function  clickToGo () { 

  window . open ( 'https://example.com' ) 

} 

4EFP�FP�I>ODBIV�HKLTK�>P�>�@IF@HG>@HFKD�>QQ>@H�>KA�FP�LKB�LC�J>KV�LQEBO�PB@ROFQV�OFPHP�QE>Q�>OB�

BJ?BAABA�TFQEFK�FCO>JBP��MRK�FKQBKABA	��

4L�JFQFD>QB�QEBPB�@LK@BOKP�QEB�(4-,�PMB@Fd@>QFLK��SBOPFLK��	�FKQOLAR@BA�QEB�sandbox 

>QQOF?RQB�QE>Q�J>V�?B�>MMIFBA�QL�FCO>JB�BIBJBKQP��)Q�>@QP�>P�>K�>IILTIFPQ�>KA�FC�HBMQ�BJMQV�FQ�

BPPBKQF>IIV�ALBP�KLQ�BK>?IB�>KV�@>M>?FIFQFBP�TFQEFK�QEB�FCO>JB�BIBJBKQ��4EFP�OBPRIQP�FK�KL�>@@BPP�

QL�M>DB�FKQBO>@QFSFQV�IFHB�MLM
RMP��KL�MBOJFPPFLKP�QL�ORK�*>S>3@OFMQ�@LAB��>KA�KL�>@@BPP�QL�

@LLHFBP��
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4EB�>?LSB�@E>OQ�LC�QEB������A>Q>�PELTP�QE>Q�JLOB�QE>K�����LC�TB?PFQBP�TFQE�>�sandbox 

>QQOF?RQB�BK>?IB�QEB�allow-scripts �>KA�allow-same-origin �MBOJFPPFLKP��

&LO�>II�FCO>JBP�CLRKA�LK�ABPHQLM�TB?PFQBP���������FK@IRAB�QEB�sandbox �>QQOF?RQB��

�G�>:KEB>K�O>KLBHG�H?�MABL�<A:IM>K�K>IHKM>=�MA>�BG<HKK><M�I>K<>GM:@>�H?�?K:F>L�PBMA�MA>�sandbox 

:MMKB;NM>��)HK>�BG?HKF:MBHG�<:G�;>�?HNG=�BG�MABL�#BM$N;�,.��� ��

7 B�dKA�QE>Q�Content-Security-Policy �EB>ABOP�TEF@E�FK@IRAB�>�sandbox �AFOB@QFSB�>OB�>Q�

>�JBOB������RP>DB�CLO�JL?FIB��ABPHQLM�FP�PFJFI>O�>Q�����	�TEF@E�J>V�PMB>H�QL�QEB�C>@Q�QE>Q�QEFP�

>QQOF?RQB�FP�LKIV�>MMIFBA�LK�>�MBO
@>PB�?>PFP�CLO�QEB�MO>@QF@B�LC�BJ?BAAFKD�FCO>JB�@LKQBKQ�TFQEFK�

M>DBP��O>QEBO�QE>K�>EB>A
LC
QFJB�MI>KKFKD�QEOLRDE�>�@LKQBKQ�PB@ROFQV�MLIF@V�ABdKFQFLK��

Attack preventions 

4EBOB�>OB�J>KV�AFCCBOBKQ�>QQ>@HP�QE>Q�@>K�BUMILFQ�>�TB?PFQB��>KA�FQ_P�>IJLPQ�KBSBO�MLPPF?IB�QL�

CRIIV�PB@ROB�VLRO�TB?PFQB��(LTBSBO��QEBOB�>OB�J>KV�PQBMP�QE>Q�>�TB?�ABSBILMBO�@>K�Q>HB�QL�

MOBSBKQ�JLPQ�LC�QEBPB�>QQ>@HP��LO�QL�IFJFQ�QEB�BCCB@QP�LC�QEBJ�LK�QEB�RPBOP��

"B@NK>������� �,K>O:E>G<>�H?�L:G=;HQ�=BK><MBO>L�HG�?K:F>L��
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https://almanac.httparchive.org/static/images/2022/security/prevalence-of-sandbox-directives-on-frames.png
https://almanac.httparchive.org/static/images/2022/security/prevalence-of-sandbox-directives-on-frames.png
https://github.com/HTTPArchive/almanac.httparchive.org/pull/3912


Security header adoptions 

3B@ROFQV�EB>ABOP�>OB�LKB�LC�QEB�JLPQ�@LJJLK�T>VP�LC�MOBSBKQFKD�>QQ>@HP�?V�OBPQOF@QFKD�QEB�

HFKA�LC�QO>Cd@�>KA�A>Q>�eLT��"RQ�JLPQ�LC�QEBPB�PB@ROFQV�EB>ABOP�E>SB�QL�?B�PBQ�J>KR>IIV�?V�

TB?PFQB�ABSBILMBOP��4ERP��QEB�MOBPBK@B�LC�PB@ROFQV�EB>ABOP�>OB�LCQBK�>�DLLA�FKAF@>QFLK�LC�QEB�

PB@ROFQV�EVDFBKB�QE>Q�QEB�ABSBILMBOP�LC�QEB�TB?PFQB�CLIILT��

4EB�JLPQ�TFABIV�RPBA�PB@ROFQV�JB@E>KFPJ�FP�PQFII�QEB�8
#LKQBKQ
4VMB
/MQFLKP�EB>ABO��TEF@E�FP�

RPBA�LK�����LC�QEB�TB?PFQBP�TB�@O>TIBA�LK�JL?FIB��QL�MOLQB@Q�>D>FKPQ�-)-%
PKFCdKD�>QQ>@HP��

4EFP�EB>ABO�FP�CLIILTBA�?V�QEB�8
&O>JB
/MQFLKP�EB>ABO��TEF@E�FP�BK>?IBA�LK�����LC�>II�PFQBP��

7 B�ALK_Q�PBB�JR@E�AFCCBOBK@B�COLJ�I>PQ�VB>O_P�A>Q>�TFQE�>�DO>AR>I�FK@OB>PB�FK�>ALMQFLK�LC�>II�QEB�

PB@ROFQV�EB>ABOP�?RQ�QEB�O>KHFKD�LC�PB@ROFQV�EB>ABOP�?V�MBO@BKQ>DB�RP>DB�FP�QEB�P>JB��

Preventing attacks using CSP 

4EB�J>FK�RPB�LC�#LKQBKQ�3B@ROFQV�0LIF@V��#30	�FP�QL�ABQBOJFKB�QEB�QORPQBA�PLRO@BP�COLJ�TEF@E�

@LKQBKQ�@>K�?B�IL>ABA�P>CBIV��4EFP�J>HBP�#30�>�OB>IIV�RPBCRI�PB@ROFQV�EB>ABO�FK�MOBSBKQFKD�

"B@NK>������� ��=HIMBHG�H?�L><NKBMR�A>:=>KL�?HK�LBM>�K>JN>LML�BG�FH;BE>�I:@>L��
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https://almanac.httparchive.org/static/images/2022/security/adoption-of-security-headers.png
https://almanac.httparchive.org/static/images/2022/security/adoption-of-security-headers.png


S>OFLRP�HFKAP�LC�>QQ>@HP�PR@E�>P�@IF@HG>@HFKD��@OLPP
PFQB�P@OFMQFKD�>QQ>@HP��JFUBA
@LKQBKQ�

FK@IRPFLK�>KA�J>KV�JLOB��

/KB�LC�QEB�@LJJLK�T>VP�QL�MOBSBKQ�@IF@HG>@HFKD�>QQ>@HP�FP�QL�MOBSBKQ�QEB�?OLTPBO�COLJ�IL>AFKD�

QEB�TB?PFQB�FK�>�CO>JB��/KB�@>K�RPB�QEB�frame-ancestors �AFOB@QFSB�FK�>�#30�(B>ABO�QL�

OBPQOF@Q�LQEBO�ALJ>FKP�COLJ�FK@IRAFKD�QEB�M>DB�@LKQBKQ�FK�>�CO>JB��7 B�CLRKA�����LC�QEB�

TB?PFQBP�FK�JL?FIB�QE>Q�E>SB�#30�E>SB�>�frame-ancestor �AFOB@QFSB��)Q_P�QEB�PB@LKA�JLPQ�

RPBA�#30�AFOB@QFSB��TEF@E�FP�DLLA�CLO�MOBSBKQFLK�LC�@IF@HG>@HFKD�>QQ>@HP��3BQQFKD�QEB�S>IRB�LC�

frame-ancestors �AFOB@QFSB�QL�none �LO�self �FP�QEB�P>CBPQ��none �ALBPK_Q�>IILT�>KV�ALJ>FK�

QL�CO>JB�QEB�@LKQBKQ��TEFIB�self �>IILTP�LKIV�QEB�LOFDFK�ALJ>FK�QL�CO>JB�QEB�@LKQBKQP��7B�

CLRKA�QE>Q����LC�TB?PFQBP�FK�JL?FIB�TEF@E�E>SB�>�#30�EB>ABO�E>SB�LKIV�frame-ancestors 

'self' �>KA�FP�QEB�QEFOA�JLPQ�@LJJLK�S>IRB�LC�#30�EB>ABO��

Keyword Desktop Mobile 

strict-dynamic ��� ���

nonce- ���� ����

unsafe-inline ���� ����

unsafe-eval ���� ����

&FDROB��������0OBS>IBK@B�LC�#30�HBVTLOAP�?>PBA�LK�MLIF@FBP�QE>Q�ABdKB�>�default-src �LO�

script-src �AFOB@QFSB��

/KB�LC�QEB�JB@E>KFPJP�QL�ABCBKA�>D>FKPQ�833�>QQ>@HP�FP�?V�PBQQFKD�>�OBPQOF@QFSB�script-src 

AFOB@QFSB�CLO�QEB�TB?PFQB��4EFP�BKPROBP�QE>Q�*>S>3@OFMQ�FP�IL>ABA�LKIV�COLJ�>�QORPQBA�PLRO@B�>KA�

QEB�>QQ>@HBO�@>KKLQ�FKGB@Q�PLJB�J>IF@FLRP�@LAB��strict-dynamic �FP�DO>AR>IIV�D>FKFKD�JLOB�

>ALMQFLK�>@OLPP�TB?PFQBP�TFQE����TB?PFQBP�FK�ABPHQLM�RPFKD�FQ�@LJM>OBA�QL����LC�TB?PFQBP�I>PQ�

VB>O�� strict-dynamic �FP�EBIMCRI�FC�VLR�E>SB�>�OLLQ�P@OFMQ�FK�VLRO�(4-,�QE>Q�AVK>JF@>IIV�

IL>AP�LO�FKGB@QP�LQEBO�P@OFMQ�dIBP��)Q�J>HBP�RPB�LC�KLK@B�LO�E>PE�LK�QEB�OLLQ�P@OFMQ�>KA�FDKLOBP�

LQEBO�>IILTIFPQP�IFHB�unsafe-inline �LO�FKAFSFAR>I�IFKHP��)Q_P�PRMMLOQBA�FK�>II�JLABOK�?OLTPBOP�

>M>OQ�COLJ�)%��!IPL��TB�PBB�QE>Q�unsafe-inline �>KA�unsafe-eval �RP>DB�E>P�AB@OB>PBA�?V�

>MMOLUFJ>QBIV����COLJ�I>PQ�VB>O��4EFP�FP�>�PQBM�FK�QEB�OFDEQ�AFOB@QFLK��

"B@NK>������� �0A>�I>K<>GM:@>�H?�P>;LBM>�HG�FH;BE>�PBMA��/,�MA:M�A:O>�?K:F>�:G<>LMHKL�=BK><MBO>��
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https://developer.mozilla.org/docs/Web/HTTP/Headers/Content-Security-Policy/frame-ancestors
https://developer.mozilla.org/docs/Web/HTTP/Headers/Content-Security-Policy/frame-ancestors
https://content-security-policy.com/strict-dynamic/
https://content-security-policy.com/strict-dynamic/


Preventing attacks using Cross-Origin policies 

#OLPP�/OFDFK�MLIF@FBP�>OB�LKB�LC�QEB�J>FK�JB@E>KFPJP�RPBA�QL�ABCBKA�>D>FKPQ�JF@OL


>O@EFQB@QRO>I�>QQ>@HP�IFHB�#OLPP�3FQB�IB>HP��83
,B>HP�>OB�HFKA�LC�PFJFI>O�QL�#OLPP�3FQB�2BNRBPQ�

&LODBOV��ELTBSBO�QEBV�FKCBO�PJ>II�MFB@BP�LC�FKCLOJ>QFLK�>?LRQ�QEB�RPBO�TEF@E�>OB�BUMLPBA�

AROFKD�FKQBO>@QFLKP�?BQTBBK�TB?PFQBP��

Cross-Origin-Resource-Policy �FP�MOBPBKQ�LK��������������	�TB?PFQBP�FK�JL?FIB�>KA�FP�

QEB�JLPQ�RPBA�@OLPP�LOFDFK�MLIF@V��)Q�FP�RPBA�QL�FKAF@>QB�QL�QEB�?OLTPBO�TEBQEBO�>�OBPLRO@B�

PELRIA�?B�FK@IRABA�COLJ�@OLPP
LOFDFK�LO�KLQ��Cross-Origin-Embedder-Policy �FP�KLT�

MOBPBKQ�FK�������TB?PFQBP�@LJM>OBA�QL�����TB?PFQBP�I>PQ�VB>O��7 B�PBB�>�PFJFI>O�DOLTQE�FK�QEB�

>ALMQFLK�LC�Cross-Origin-Opener-Policy �>P�TBII�TFQE��������TB?PFQBP�FK�JL?FIB�KLT�

E>SFKD�QEB�EB>ABO�@LJM>OBA�QL��������PFQBP�I>PQ�VB>O��3L�QEBOB�FP�>�PQB>AV�DOLTQE�FK�QEB�

>ALMQFLK�LC�>II�QEB�@OLPP
LOFDFK�MLIF@FBP��TEF@E�FP�DOB>Q�?B@>RPB�QEBV�@>K�?B�OB>IIV�EBIMCRI�FK�

MOBSBKQFKD�83
,B>H�>QQ>@HP��

Preventing attacks using Clear-Site-Data 

#IB>O
3FQB
$>Q>��� �MOLSFABP�TB?�ABSBILMBOP�JLOB�@LKQOLI�LSBO�@IB>OFKD�LC�RPBO�A>Q>�OBI>QBA�QL�

QEBFO�TB?PFQB��&LO�BU>JMIB��>�TB?�ABSBILMBO�@>K�KLT�J>HB�AB@FPFLKP�PR@E�QE>Q�TEBK�>�RPBO�

PFDKP�LRQ�LC�QEBFO�TB?�PFQB��QEBK�>II�OBI>QBA�@LLHFB��@>@EB��PQLO>DB�FKCLOJ>QFLK�>?LRQ�QEB�RPBO�

"B@NK>������� �, >K<>GM:@>�H?��KHLL�+KB@BG�A>:=>KL��
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https://almanac.httparchive.org/static/images/2022/security/percentage-of-cross-origin-headers.png
https://almanac.httparchive.org/static/images/2022/security/percentage-of-cross-origin-headers.png
https://developer.mozilla.org/docs/Web/HTTP/Headers/Cross-Origin-Resource-Policy
https://developer.mozilla.org/docs/Web/HTTP/Headers/Cross-Origin-Resource-Policy
https://developer.mozilla.org/docs/Web/HTTP/Headers/Cross-Origin-Embedder-Policy
https://developer.mozilla.org/docs/Web/HTTP/Headers/Cross-Origin-Embedder-Policy
https://developer.mozilla.org/docs/Web/HTTP/Headers/Cross-Origin-Opener-Policy
https://developer.mozilla.org/docs/Web/HTTP/Headers/Cross-Origin-Opener-Policy
https://developer.mozilla.org/docs/Web/HTTP/Headers/Clear-Site-Data


@>K�?B�OBJLSBA��4EFP�EBIMP�FK�IFJFQFKD�QEB�@LKPBNRBK@BP�LC�>K�>QQ>@H�?V�E>SFKD�>�OBPQOF@QBA�

>JLRKQ�LC�A>Q>�PQLOBA�FK�QEB�?OLTPBO�TEBK�KLQ�KBBABA��4EFP�FP�>�@LJM>O>QFSBIV�KBT�EB>ABO�

TEF@E�FP�OBPQOF@QBA�LKIV�CLO�PFQBP�PBOSBA�LSBO�(4403�>KA�LKIV�PLJB�LC�QEB�CB>QROBP�>OB�

PRMMLOQBA�?V�?OLTPBOP��� ��4EBOB�TBOB�LKIV����PFQBP�FK�JL?FIB�TEF@E�E>A�Clear-Site-Data 

EB>ABO�FK������>KA�FQ�E>P�FK@OB>PBA�QL�����QEFP�VB>O��)Q�FP�TLOQE�KLQFKD�QE>Q�LCQBK�QFJBP�

TB?PFQBP�RPB�QEFP�EB>ABO�LKIV�FK�QEBFO�ILDLRQ�M>DBP��TEF@E�>OB�KLQ�QO>@HBA�FK�QEB�TB?�>IJ>K>@�

A>Q>��

CSD Header Desktop Mobile 

@>@EB� ���� ����

* ��� ���

`@>@EBa� ��� ���

@LLHFBP� ��� ���

`PQLO>DBa� ��� ���

@>@EB�@LLHFBP�PQLO>DB� ��� ���

`@>@EBa��`PQLO>DBa� ��� ���

"*" ��� ���

`@>@EBa��`@LLHFBPa� ��� ���

`@LLHFBPa� ��� ���

&FDROB��������0OBS>IBK@B�LC�Clear-Site-Data �EB>ABOP��

cache �FP�QEB�JLPQ�MOBS>IBKQ�AFOB@QFSB������TB?PFQBP�FK�JL?FIB	�CLO�#IB>O
3FQB
$>Q>�TEF@E�

@LRIA�JB>K�QE>Q�J>KV�ABSBILMBOP�>OB�RPFKD�QEFP�PB@ROFQV�EB>ABO�JLOB�CLO�@IB>OFKD�@>@EB�QL�

MOL?>?IV�IL>A�KBTBO�PQ>QF@�dIBP��QE>K�CLO�MOFS>@V�>KA�PB@ROFQV�LC�QEB�RPBO��"RQ�AFOB@QFSBP�>OB�

PRMMLPBA�QL�CLIILT�NRLQBA
PQOFKD�DO>JJ>O ��� �>KA�EBK@B�QEFP�AFOB@QFSB�FP�FKS>IFA��)Q�FP�DOB>Q�QL�PBB�

QE>Q����LC�JL?FIB�TB?PFQBP�RPFKD�QEFP�EB>ABO�RPB�`
a�TEF@E�JB>KP�QE>Q�QEBV�FKAF@>QB�QEB�

?OLTPBO�QL�@IB>O�>II�RPBO�A>Q>�PQLOBA��4EFOA�JLPQ�RPBA�AFOB@QFSB�FP�>D>FK�"cache" ��?RQ�RPBA�

MOLMBOIV�QEFP�QFJB��

Preventing attacks using <meta> 

!� Content-Security-Policy �>KA�Referrer-Policy �@>K�?B�PBQ�RPFKD�>�<meta> �Q>D�FK�
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https://developer.mozilla.org/docs/Web/HTTP/Headers/Clear-Site-Data#browser_compatibility
https://datatracker.ietf.org/doc/html/rfc7230#section-3.2.6


QEB�(4-,�@LAB�FQPBIC�CLO�>�TB?PFQB��&LO�BU>JMIB��LKB�@>K�PBQ�Content-Security-Policy 

RPFKD�QEB�@LAB��<meta http-equiv="Content-Security-Policy" content="default-

src 'self'"> ��7 B�CLRKA�QE>Q�������>KA�������LC�QEB�TB?PFQBP�FK�JL?FIB�BK>?IBA�#30�>KA�

2BCBOOBO
0LIF@V�QEFP�T>V��

Meta tag values Desktop Mobile 

FK@IRAB�2BCBOOBO
0LIF@V� ������ ������

FK@IRAB�#30� ������ ������

FK@IRAB�KLQB
>IILTBA�EB>ABOP� ������ ������

&FDROB��������3B@ROFQV�EB>ABOP�RPBA�FK�<meta> �Q>DP��

4EB�FPPRB�TFQE�MOBSBKQFKD�>QQ>@HP�RPFKD�<meta> �Q>D�FP�FC�VLR�PBQ�>KV�LQEBO�PB@ROFQV�EB>ABOP�

RPFKD�FQ��QEBK�QEB�?OLTPBO�TFII�FDKLOB�QE>Q�PB@ROFQV�EB>ABO��&LO�BU>JMIB��������PFQBP�E>A�X-

Frame-Options �FK�QEB�<meta> �Q>D��3L�QEB�ABSBILMBO�JFDEQ�?B�BUMB@QFKD�QEB�TB?PFQB�QL�?B�

PB@ROB�>D>FKPQ�@BOQ>FK�>QQ>@HP�PFK@B�QEBV�>AABA�QEB�<meta> �Q>D�TEBK�FK�OB>IFQV��QE>Q�PB@ROFQV�

EB>ABO�KBSBO�DBQP�>AABA��(LTBSBO��QEFP�KRJ?BO�E>P�DLKB�ALTK�COLJ�������PFQBP�I>PQ�VB>O��PL�

J> V?B�TB?PFQBP�>OB�dUFKD�QEFP�JFPRPB�LC�QEB�<meta> �Q>D��

Web Cryptography API 

7 B?�#OVMQLDO>MEV�!0) ��� �FP�>�*>S>3@OFMQ�!0)�CLO�MBOCLOJFKD�?>PF@�@OVMQLDO>MEF@�LMBO>QFLKP�LK�>�

TB?PFQB�PR@E�>P�O>KALJ�KRJ?BO�DBKBO>QFLK��E>PEFKD��PFDKFKD��BK@OVMQFLK�>KA�AB@OVMQFLK��
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https://www.w3.org/TR/WebCryptoAPI/


Feature Desktop Mobile 

CryptoGetRandomValues ������ ������

SubtleCryptoDigest ����� �����

CryptoAlgorithmSha256 ����� �����

SubtleCryptoImportKey ����� �����

SubtleCryptoGenerateKey ����� �����

SubtleCryptoEncrypt ����� �����

SubtleCryptoExportKey ����� �����

CryptoAlgorithmAesGcm ����� �����

SubtleCryptoSign ����� �����

CryptoAlgorithmAesCtr ����� �������

&FDROB��������4LM�RPBA�@OVMQLDO>MEV�!0)P��

4EBOB�FP�KLQ�JR@E�@E>KDB�FK�QEB�A>Q>�COLJ�I>PQ�VB>O�� CryptoGetRandomValues �@LKQFKRBP�QL�

?B�QEB�JLPQ�>ALMQBA�CB>QROB��BSBK�QELRDE�FQP�RP>DB�E>P�AOLMMBA�?V�>MMOLUFJ>QBIV����PFK@B�I>PQ�

VB>O	�?B@>RPB�LC�FQP�RPB�FK�DBKBO>QFKD�PQOLKD�MPBRAL
O>KALJ�KRJ?BOP��)QP�EFDE�RP>DB�FP�

>QQOF?RQ>?IB�QL�?BFKD�RPBA�FK�@LJJLK�PBOSF@BP�PR@E�>P�'LLDIB�!K>IVQF@P��

Bot protection services 

4EB�FKQBOKBQ�QLA>V�FP�dIIBA�TFQE�?LQP��>KA�EBK@B�QEBOB�FP�>�@LKPQ>KQ�OFPB�FK�?>A�?LQ�>QQ>@HP��

!@@LOAFKD�QL������">A�"LQ�2BMLOQ ��� �?V�)JMBOS>��������LC�>II�FKQBOKBQ�QO>Cd@�T>P�?V�?>A�?LQP��

">A�?LQP�>OB�QEB�LKBP�TEF@E�QOV�QL�P@O>MB�A>Q>�>KA�BUMILFQ�FQ��!@@LOAFKD�QL�QEB�OBMLOQ��QEB�BKA�LC�

�����P> T�>�PRODB�FK�?>A�?LQ�>QQ>@HP�MOL?>?IV�?B@>RPB�LC�QEB�ILD�G�SRIKBO>?FIFQV�TEF@E�FP�

BUMILFQ>?IB�?V�?LQP��
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https://www.imperva.com/resources/reports/2022-Imperva-Bad-Bot-Report.pdf


/RO�>K>IVPFP�PELTP�QE>Q�����LC�ABPHQLM�TB?PFQBP�>KA�����LC�JL?FIB�TB?PFQBP�RPB�>�JB@E>KFPJ�

QL�dDEQ�J>IF@FLRP�?LQP�TEF@E�FP�>�PFDKFd@>KQ�FK@OB>PB�COLJ�I>PQ�VB>O������>KA�����OBPMB@QFSBIV	��

4EFP�FK@OB>PB�@LRIA�?B�?B@>RPB�LC�#ILRAe>OB�"LQ�->K>DBJBKQ��� �TEF@E�FP�>�@>MQ@E>
COBB�

PLIRQFLK�CLO�MOLQB@QFLK�>D>FKPQ�?>A�?LQP��,>PQ�VB>O_P�A>Q>�@O>TI�AFAK_Q�QO>@H�QEFP��?RQ�FABKQFCVFKD�

QEFP�T>P�>AABA�QEFP�VB>O�>KA�TB�PBB����LC�TB?PFQBP�LK�JL?FIB�RPFKD�FQ��5P>DB�LC�OB#>MQ@E>�E>P�

>IPL�FK@OB>PBA�COLJ�I>PQ�VB>O�LK�?LQE�ABPHQLM�>KA�JL?FIB�?V�>MMOLUFJ>QBIV�����

Drivers of security mechanism adoption 

4EBOB�>OB�JRIQFMIB�AOFSFKD�C>@QLOP�CLO�>�TB?PFQB�QL�>ALMQ�JLOB�PB@ROFQV�MO>@QF@BP��4EB�QEOBB�

MOFJ>OV�LKBP�>OBP��

b� 3L@FBQ>I��JLOB�PB@ROFQV
LOFBKQBA�BAR@>QFLK�FK�@BOQ>FK�@LRKQOFBP��LO�I>TP�QE>Q�Q>HB�

JLOB�MRKFQFSB�JB>PROBP�FK�@>PB�LC�>�A>Q>�?OB>@E�

b� 4B@EKLILDF@>I��FQ�JFDEQ�?B�B>PFBO�QL�>ALMQ�PB@ROFQV�CB>QROBP�FK�@BOQ>FK�QB@EKLILDV�

PQ>@HP��LO�@BOQ>FK�SBKALOP�JFDEQ�BK>?IB�PB@ROFQV�CB>QROBP�?V�ABC>RIQ�

b� 0LMRI>OFQV��TFABIV�MLMRI>O�TB?PFQBP�J>V�C>@B�JLOB�Q>ODBQBA�>QQ>@HP�QE>K�>�TB?PFQB�

QE>Q�FP�IFQQIB�HKLTK�

"B@NK>������� �1L:@>�H?�;HM�IKHM><MBHG�L>KOB<>L�;R�IKHOB=>K��
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https://almanac.httparchive.org/static/images/2022/security/bot-protection-service-usage.png
https://almanac.httparchive.org/static/images/2022/security/bot-protection-service-usage.png
https://www.cloudflare.com/en-gb/products/bot-management/


Location of website 

, L@>QFLK�LC�QEB�TB?PFQB��TEBOB�QEB�TB?PFQB�ABSBILMBOP�>OB�?>PBA�LO�TEBOB�QEB�TB?PFQB�FP�

ELPQBA�@>K�LCQBK�E>SB�FJM>@QP�LK�>ALMQFLK�LC�PB@ROFQV�CB>QROBP��4EFP�@>K�?B�?B@>RPB�LC�QEB�

>T>OBKBPP�>JLKD�ABSBILMBOP�?BFKD�AFCCBOBKQ��?RQ�@>K�>IPL�?B�?B@>RPB�LC�QEB�I>TP�LC�QEB�

@LRKQOV�J>KA>QFKD�>ALMQFLK�LC�@BOQ>FK�PB@ROFQV�MO>@QF@BP��

7 B�PBB�>�ILQ�LC�KBT�@LRKQOFBP�IFHB�.FDBOF>��.LOT>V�>KA�$BKJ>OH�NRF@HIV�OFPB�QL�QEB�QLM�FK�QEB�

>ALMQFLK�LC�(4403��)Q_P�>�DLLA�PFDK�QL�PBB�KBT�@LRKQOFBP�>IPL�>ALMQFKD�TFABPMOB>A�PB@ROFQV�

MO>@QF@BP�?B@>RPB�QE>Q�@>K�?B�>K�FKAF@>QFLK�LC�OFPFKD�>T>OBKBPP�BSBOVTEBOB��!IPL��QEB�

AFCCBOBK@B�?BQTBBK�QEB�IB>PQ�>ALMQFLK�>KA�JLPQ�>ALMQFLK�LC�(4403�FP�OBAR@FKD��TEF@E�PELTP�

QE>Q�>IJLPQ�>II�@LRKQOFBP�>Q�IB>PQ�PQOFSB�QL�E>SB�(4403�? V�ABC>RIQ�LK�QEBFO�TB?PFQBP��

"B@NK>������� ��=HIMBHG�H?�$00,/�I>K�<HNGMKR��
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https://almanac.httparchive.org/static/images/2022/security/adoption-of-https-per-country.png
https://almanac.httparchive.org/static/images/2022/security/adoption-of-https-per-country.png


4EB�>ALMQFLK�LC�#30�>KA�X-Frame-Options ��8&/ 	�FP�SBOV�PFJFI>O�QL�I>PQ�VB>O��3ROMOFPFKDIV��TB�

PBB�TB?PFQBP�FK�)KALKBPF>�E>SB�PQ>OQBA�>ALMQFKD�#30�>�ILQ��BSBK�QELRDE�QEBFO�>ALMQFLK�LC�

(4403�@LKQFKRBP�QL�?B�ILT��4EB�>ALMQFLK�LC�#30�PQFII�PBBJP�QL�?B�SBOV�S>OFBA�>@OLPP�@LRKQOFBP�

?RQ�QEB�D>M�?BQTBBK�>ALMQFLK�LC�8&/�FP�DO>AR>IIV�AB@OB>PFKD��-LOB�@LRKQOFBP�KBBA�QL�FK@OB>PB�

QEB�>ALMQFLK�LC�#30�PFK@B�FQ�FP�>�SBOV�FJMLOQ>KQ�PB@ROFQV�CB>QROB�QE>Q�MOLQB@QP�>D>FKPQ�>�S>OFBA�

KRJ?BO�LC�>QQ>@HP��

Technology stack 

!KLQEBO�C>@QLO�QE>Q�@>K�PQOLKDIV�FKeRBK@B�QEB�>ALMQFLK�LC�@BOQ>FK�PB@ROFQV�JB@E>KFPJP�FP�QEB�

QB@EKLILDV�PQ>@H�QE>Q_P�?BFKD�RPBA�QL�?RFIA�>�TB?PFQB��)K�PLJB�@>PBP��PB@ROFQV�CB>QROBP�J>V�?B�

BK>?IBA�?V�ABC>RIQ��CLO�BU>JMIB��FK�@LKQBKQ�J>K>DBJBKQ�PVPQBJP��

"B@NK>������� ��=HIMBHG�H?��/,�:G=�4"+�I>K�<HNGMKR��
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https://almanac.httparchive.org/static/images/2022/security/adoption-of-csp-and-xfo-per-country.png
https://almanac.httparchive.org/static/images/2022/security/adoption-of-csp-and-xfo-per-country.png


Technology Security features 

"ILDDBO�

Content-Security-Policy �����	��

X-Content-Type-Options �����	��

X-Frame-Options �����	��

X-XSS-Protection �����	�

7FU�
Strict-Transport-Security �����	��

X-Content-Type-Options �����	�

$ORM>I�
X-Content-Type-Options �����	��

X-Frame-Options �����	�

3NR>OBPM>@B�
Strict-Transport-Security �����	��

X-Content-Type-Options �����	�

'LLDIB�3FQBP�

Content-Security-Policy �����	��

Cross-Origin-Opener-Policy �����	��

Referrer-Policy �����	��

X-Content-Type-Options �����	��

X-Frame-Options �����	��

X-XSS-Protection �����	�

0ILKB� X-Frame-Options �����	�

7 >DQ>FI�
X-Content-Type-Options �����	��

X-Frame-Options �����	�

-BAFRJ�

Content-Security-Policy �����	��

Expect-CT �����	��

Strict-Transport-Security �����	��

X-Content-Type-Options �����	�

&FDROB��������3B@ROFQV�CB>QROBP�>ALMQFLK�?V�S>OFLRP�QB@EKLILDV��

!?L SB�TB�PBB�PLJB�LC�QEB�@LJJLK�#-3�>KA�?ILDDFKD�PFQBP��!�@LJJLK�M>QQBOK�QE>Q�TB�PBB�

TFQE�PFQBP�QE>Q�MOLSFAB�SBOV�IFQQIB�@RPQLJFW>QFLK�>KA�CL@RP�JLOB�LK�@LKQBKQ�BAFQFKD��IFHB�7FU��

3NR>OBPM>@B�>KA�-BAFRJ��FP�QEBV�E>SB�?>PF@�PB@ROFQV�CB>QROBP�?V�ABC>RIQ�PR@E�>P�Strict-

Transport-Security ��#LKQBKQ�J>K>DBJBKQ�PVPQBJP�IFHB�7 >DQ>FI��0ILKB�>KA�$ORM>I�E>SB�

SBOV�?>OB�JFKFJRJ�PB@ROFQV�CB>QROBP��PFK@B�QEBV�>OB�LCQBK�RPBA�?V�ABSBILMBOP�QL�PBQ�RM�QEB�

TB?PFQB�>KA�EBK@B�QEB�OBPMLKPF?FIFQV�QL�>AA�PB@ROFQV�CB>QROBP�>OB�JLOB�LK�ABSBILMBOP��7B�>IPL�

PBB�QE>Q�TB?PFQBP�RPFKD�'LLDIB�3FQBP�E>SB�J>KV�PB@ROFQV�CB>QROBP�?V�ABC>RIQ��
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Website popularity 

7 B?PFQBP�QE>Q�E>SB�J>KV�SFPFQLOP�J>V�?B�JLOB�MOLKB�QL�Q>ODBQBA�>QQ>@HP�DFSBK�QE>Q�QEBOB�>OB�

JLOB�RPBOP�TFQE�MLQBKQF>IIV�PBKPFQFSB�A>Q>�QL�>QQO>@Q�>QQ>@HBOP��4EBOBCLOB��FQ�@>K�?B�BUMB@QBA�

QE>Q�TFABIV�SFPFQBA�TB?PFQBP�FKSBPQ�JLOB�FK�PB@ROFQV�FK�LOABO�QL�P>CBDR>OA�QEBFO�RPBOP��

7 B�CLRKA�QE>Q�Strict-Transport-Security �� X-Frame-Options ��>KA�X-Content-

Type-Options �>IT>VP�E>SB�JLOB�>ALMQFLK�CLO�TB?PFQBP�TEF@E�>OB�JLOB�MLMRI>O��������LC�QEB�

QLM������TB?PFQBP�FK�JL?FIB�E>SB�3QOF@Q
4O>KPMLOQ
3B@ROFQV��TEF@E�JB>KP�QEBPB�TB?PFQBP�@>OB�

JLOB�>?LRQ�PBOSFKD�QEBFO�@LKQBKQ�>KA�A>Q>�LKIV�SF>�(4403��4EB�IBPP�MLMRI>O�TB?PFQBP�JFDEQ�

E>SB�(4403�BK>?IBA��?RQ�LCQBK�PBBJ�QL�KLQ�>AA�>�Strict-Transport-Security �EB>ABO�QL�

BKPROB�QE>Q�QEBFO�TB?PFQB�FP�>IT>VP�PBOSBA�LSBO�(4403��4EB�KRJ?BOP�QEFP�VB>O�>OB�MOBQQV�

@LKPFPQBKQ�TFQE�I>PQ�VB>O_P�dKAFKDP��

Malpractices on the web 

#OVMQL@ROOBK@FBP�@LKQFKRBA�QL�DOLT�FK�MLMRI>OFQV�QEFP�VB>O�TFQE�JLOB�QVMBP�>S>FI>?IB�CLO�

S>OFLRP�RPB�@>PBP��7FQE�QE>Q�@LKQFKRBA�DOLTQE�>KA�BUFPQFKD�B@LKLJF@�FK@BKQFSB��@V?BO@OFJFK>IP�

E>SB�@LKPFPQBKQIV�IBSBO>DBA�QEFP�QL�QEBFO�>AS>KQ>DB�SF>�@OVMQLG>@HFKD��� ��(LTB SBO�QEB�RPB�LC�

@OVMQL�JFKBOP�E>P�LSBO>II�QOBKABA�ALTKT>OA�PFK@B�I>PQ�VB>O��7E>Q�PBBJP�QL�L@@RO�FP�@BOQ>FK�

"B@NK>������� �,K>O:E>G<>�H?�L><NKBMR�A>:=>KL�L>M�BG�:�\KLM�I:KMR�<HGM>QM�;R�K:GD��
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https://almanac.httparchive.org/static/images/2022/security/prevalence-of-headers-in-sites-by-rank.png
https://almanac.httparchive.org/static/images/2022/security/prevalence-of-headers-in-sites-by-rank.png
https://en.wikipedia.org/wiki/Cryptojacking


SRIKBO>?FIFQV�BSBKQP�QE>Q�BK>?IB�>QQ>@HBOP�QL�FKGB@Q�@OVMQL�JFKBOP�FKQL�PVPQBJP�LK�?LQE�ABPHQLM�

>KA�JL?FIB�QOFDDBOP�>�PMFHB�FK�QEBFO�RP>DB��

!P�>K�BU>JMIB��>OLRKA�*RIV�>KA�!RDRPQ�LC�������QEBOB�TBOB�OBMLOQP�LC�PBSBO>I�@OVMQLG>@HFKD�

@>JM>FDKP�>KA�SRIKBO>?FIFQFBP������TEF@E�@LRIA�?B�QEB�@>RPB�CLO�QEB�PMFHBP�FK�@OVMQLJFKBOP�

CLRKA�FK�TB?PFQBP�>OLRKA�QE>Q�QFJB��-LOB�OB@BKQIV��FK�!MOFI�LC������E>@HBOP�>QQBJMQBA�QL�

IBSBO>DB�QEB�3MOFKD3EBII�SRIKBO>?FIFQV�QL�PBQ�RM�>KA�ORK�@OVMQL�JFKBOP��� ��

'BQQFKD�FKQL�QEB�PMB@Fd@P�LC�QEB�@OVMQLJFKBOP�CLRKA�FK�RPB�>JLKD�TB?PFQBP�LK�?LQE�ABPHQLM�

>KA�JL?FIB�TB�CLRKA�QE>Q�QEB�PE>OB�>JLKD�JFKBOP�E>P�PMOB>A�COLJ�I>PQ�VB>O��&LO�BU>JMIB��

#LFKFJM_P�PE>OB�E>P�PEORKH�PFK@B�I>PQ�VB>O�?V�>?LRQ�����TEFIB�-FKBOL�@@�E>P�DOLTK�?V�>?LRQ�

�����

"B@NK>������� ��KRIMHFBG>K�NL:@>��
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https://almanac.httparchive.org/static/images/2022/security/cryptominer-usage.png
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Detecting Status Code Reliability 
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Worldwide connectivity 
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QB@EKLILDV��>KA�FQ�FP�JLOB�OB>AFIV�PL@F>IIV�>@@BMQ>?IB�QE>K�BSBO�?BCLOB��3L��QEB�DOLTQE�LC�

@LKKB@QFSFQV�J>O@EBP�LK��TFQE�KL�BKA�FK�PFDEQ��>KA�@EFIAOBK��QBBKP��>KA�VLRKD�>ARIQP�LC�

QLA>V]@LIILNRF>IIV�OBCBOOBA�QL�>P�=B@BM:E�G:MBO>L�?B@>RPB�QEBV�TBOB�?LOK�FKQL�QEB�AFDFQ>IIV�

@LKKB@QBA�TLOIA]>OB�PROB�QL�MRPE�QEB�BSLIRQFLK�LC�JL?FIB�QB@EKLILDV��JL?FIB�TB?��>KA�

@LKKB@QFSFQV�QL�KBT�EFDEP��!II�QEFP�MOLDOBPP�J>HBP�QEB�KBTBPQ�QB@EKLILDV�LC�QLA>V�ILLH�

CLRKA>QFLK>I�>KA�CRKA>JBKQ>I�CLO�QB@EKLILDFBP�LC�QEB�CRQROB��

Traffic from mobile versus desktop 

)K�HBBMFKD�TFQE�QEB�-BQELALILDV��QEB�MOFJ>OV�A>Q>�PLRO@B�CLO�QEFP�OBMLOQ�FP�QEB�(440�!O@EFSB�

>KA�QEB�#EOLJB�58�2BMLOQ��#O58	��)K�@>PBP�TEBOB�Q>?IBQ�A>Q>�T>P�FK@IRABA�>P�>�PBM>O>QB�

JB>PROBJBKQ�COLJ�>KV�A>Q>�PLRO@B��FQ�T>P�LJFQQBA��PFK@B�FQ�ALBP�KLQ�KB>QIV�dQ�FK�QEB�MOFJ>OV�

JL?FIB�LO�ABPHQLM�@I>PPFd@>QFLKP�>KA�@>K�>AA�@LKCRPFLK�>KA�@LJMIBUFQV�TEBK�FKQBOMOBQFKD�LO�

@LKQO>PQFKD�JL?FIB�>KA�ABPHQLM�FKCLOJ>QFLK�QE>Q�FP�JLOB�KB>QIV�PBDJBKQBA�LRQ��2BCBO�QL�QEB�

#O58�AL@RJBKQ>QFLK��� �CLO�JLOB�FKCLOJ>QFLK�>?LRQ�BIFDF?IB�JL?FIB�MI>QCLOJP��
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https://developer.chrome.com/docs/crux/methodology#user-eligibility


!@OLPP�QEB�JLPQ�MLMRI>O�O>KHP��QEB�MBO@BKQ>DB�LC�PFQBP�TFQE�JLOB�JL?FIB�QO>Cd@�QE>K�ABPHQLM�

QO>Cd@�E>P�FK@OB>PBA�OBI>QFSB�QL�I>PQ�VB>O��� ��)K�����������LC�QEB�QLM�������JLPQ�MLMRI>O�PFQBP�

OB@BFSB�JLOB�QO>Cd@�COLJ�JL?FIB�ABSF@BP�QE>K�ABPHQLM��RM�COLJ�>?LRQ�����FK�������!KA�>JLKD�

QEB�QLM��������JLPQ�MLMRI>O�PFQBP������LC�QEBJ�OB@BFSB�JLOB�QO>Cd@�COLJ�JL?FIB�ABSF@BP�>KA�

QE>Q�FP�RM�COLJ�>?LRQ�����FK������
�PL�OLRDEIV�>����FK@OB>PB�FK�PFQBP�QE>Q�OB@BFSB�JLOB�JL?FIB�

QO>Cd@�QE>K�ABPHQLM�FK�?LQE�LC�QELPB�QL�QLM
MLMRI>OFQV�O>KHFKD�DOLRMP��

!@@LOAFKD�QL�/?BOIL��>?LRQ���� ��� �LC�TB?�QO>Cd@�FK������FP�COLJ�JL?FIB�ABSF@BP��4EB�@LKPFPQBKQ�

DOLTQE�>KA�MBOS>PFSBKBPP�LC�QEBPB�PQ>QFPQF@P�FP�>�@IB>O�FKAF@>QFLK�LC�QEB�L?SFLRP�FK@OB>PFKD�

FJMLOQ>K@B�FK�QEB�LSBO>II�BS>IR>QFLK�LC�JL?FIB�TB?�>@@BPP�>KA�FKQBO>@QFLKP��

Communication from the mobile web 

4EB�S>IRB�LC�QEB�JL?FIB�TB?�FP�I>ODBIV�FK�FQP�>?FIFQV�QL�PB>JIBPPIV�@LKKB@Q�MBLMIB�QL�LQEBO�MBLMIB�

>KA�QL�FKCLOJ>QFLK�FK�>K�LKDLFKD��MLOQ>?IB��C>JFIF>O��>KA�RKL?QORPFSB�T>V��0ELKBP�E>SB�>IT>VP�

?BBK�MOFJ>OFIV�CLO�@LJJRKF@>QFLK��?RQ�QEB�>AAFQFLK�LC�QEB�JL?FIB�TB?�QL�QEB�JL?FIB�MELKB�

CRKA>JBKQ>IIV�@E>KDBA�ELT�MELKBP�>OB�PBBK��RPBA��>KA�BS>IR>QBA��4EFP�PB@QFLK�LC�QEB�OBMLOQ�

TFII�DL�QEOLRDE�ELT�TB�@>K�MBO@BFSB�QEB�JLPQ�FJMLOQ>KQ�>PMB@QP�LC�@LJJRKF@>QFLK�COLJ�QEB�

JL?FIB�TB?��>KA�ELT�MLQBKQF>I�CLO�@LJJRKF@>QFLK�FP�OBeB@QBA�FK�JL?FIB�TB?PFQBP��

"B@NK>������ ��GGN:E�<HFI:KBLHG�H?�MA>�I>K<>GM�H?�P>;LBM>L�MA:M�K><>BO>�FHK>�FH;BE>�MK:?\<�MA:G�
=>LDMHI
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https://almanac.httparchive.org/static/images/2022/mobile-web/pct-mobile-traffic-rank.png
https://almanac.httparchive.org/static/images/2022/mobile-web/pct-mobile-traffic-rank.png
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https://www.oberlo.com/statistics/mobile-internet-traffic


Alternative protocol links 

"BFKD�QE>Q�JL?FIB�ABSF@BP�>OB�PL�@OFQF@>I�FK�MBLMIB_P�A>FIV�@LJJRKF@>QFLK��FQ�@>K�?B�FKQBOBPQFKD�QL�

BS>IR>QB�QEB�JLPQ�@LJJLK�QVMBP�LC�IFKH�CLOJ>QQFKD�QE>Q�FP�MOBPBKQ�FK�QEB�JL?FIB�TB?��

PLJBQEFKD�@>IIBA�:EM>KG:MBO>�IKHMH<HE�EBGDL��2>QEBO�QE>K�IFKHFKD�LKB�M>DB�LK�>�TB?PFQB�QL�>KLQEBO�

M>DB�LK�>�TB?PFQB��QEBPB�>IQBOK>QFSB�MOLQL@LIP�IFKH�QL�>�QVMB�LC�>@QFSFQV�LQEBO�QE>K�TB?�

?OLTPFKD��

4EB�dDROB�>?LSB�LRQIFKBP�ELT�QEB�AFCCBOBKQ�>IQBOK>QFSB�MOLQL@LI�IFKHP�>OB�?BFKD�RPBA�LK�QEB�

TB?�FK�������4EB�JLPQ�MLMRI>O�LMQFLKP�>OB��mailto �CLO�BJ>FI��tel �QL�J>HB�>�@>II��sms �QL�

PBKA�>�QBUQ�JBPP>DB��>KA�LQEBO�>MMIF@>QFLK
PMB@Fd@�MOLQL@LIP�CLO�AFCCBOBKQ�JBPP>DFKD�PBOSF@BP�

IFHB�7E>QP!MM��3HVMB��>KA�6F?BO��

4EB�mailto �MOLQL@LI�FP�CLRKA�LK�����LC�JL?FIB�M>DBP��#ILPB�?BEFKA�FP�QEB�tel �MOLQL@LI��

CLRKA�LK�����LC�M>DBP��4E>Q�QEBPB�MOLQL@LIP�>OB�CLRKA�JLOB�LK�JL?FIB�M>DBP�FP�MLQBKQF>IIV�

FKAF@>QFSB�QE>Q�TB?PFQBP�>OB�?BFKD�JLAFdBA�TFQE�CRK@QFLK>IFQV�QL�BK@LRO>DB�>�JLOB�JRIQF
JLA>I�

BUMBOFBK@B�LK�JL?FIB��IFHB�MI>@FKD�>�@>II��TEF@E�TLRIA�?B�JLOB�@LJMIBU�QL�BUB@RQB�LK�ABPHQLM��

"B@NK>������ ��=HIMBHG�H?�:EM>KG:MBO>�IKHMH<HEL�NL>=�HG�FH;BE>�P>;�I:@>L��

"B@NK>������ �, >K<>GM�H?�FH;BE>�I:@>L�MA:M�NL>�MA>�sms �EBGD�IKHMH<HE��
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https://almanac.httparchive.org/static/images/2022/mobile-web/alt-protocols.png
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!ALMQFLK�LC�QEB�sms �MOLQL@LI�LK�JL?FIB�TB?PFQBP�FP�JR@E�ILTBO��@LJFKD�FK�>Q��������4EFP�FP�

FKQBOBPQFKD�?B@>RPB�IFKHFKD�PLJBLKB�QL�>�MOB
CLOJ>QQBA�3-3�JBPP>DB�@>K�?B�>K�BCCB@QFSB�T>V�

QL�BK@LRO>DB�MBLMIB�QL�PFDK�RM�CLO�>K�3-3�ILV>IQV�MOLDO>J�QE>Q�@>K�HBBM�RPBOP�JR@E�JLOB�

BKD>DBA�TFQE�>�?O>KA�FK�QEB�ILKD
QBOJ��?RQ�FQ�PBBJP�IFHBIV�QE>Q�ABPFDKBOP��ABSBILMBOP��LO�

J>OHBQBOP�AL�KLQ�@LKPFABO�QEFP�TEBK�QEBV�>OB�?RFIAFKD�>�PFQB��

-BPP>DFKD�>MMIF@>QFLK�IFKHP�>OB�RPBA�SBOV�O>OBIV�?V�@LJM>OFPLK��>Q�IBPP�QE>K����>ALMQFLK��4EFP�

@LRIA�MLQBKQF>IIV�?B�BUMI>FKBA�?V�QEB�DOLTQE�LC�=>>I�EBGDBG@�LK�QEB�JL?FIB�TB?��TEBOB?V�>K�>MM�

@>K�?B�AFOB@QIV�LMBKBA�>KA�K>SFD>QBA�QL�>�ABBM�PB@QFLK�TFQEFK�QEB�>MM��

Input fields 

%KD>DBJBKQ�>KA�FKQBO>@QFSFQV�>OB�@OFQF@>I�CLO�>�DLLA�JL?FIB�TB?�BUMBOFBK@B��?RQ�CLO�VB>OP�J>KV�

ABSBILMBOP�E>SB�LSBOILLHBA�PBQQFKD�PMB@Fd@�QVMB�AB@I>O>QFLKP�CLO�JL?FIB�RPBOP��QL�BKPROB�QE>Q�

QEB�@LOOB@Q�HBV?L>OA�>MMB>OP�FJJBAF>QBIV��TEBK�QEB�RPBO�dK>IIV�AB@FABP�QL�FKQBO>@Q��4EB�

@LOOB@Q�PBQQFKD�TFII�OBQROK�>�KRJ?BO�HBV?L>OA�TEBK�>�RPBO�FP�BKQBOFKD�>�MELKB�KRJ?BO��>KA�>�

HBV?L>OA�QE>Q�FK@IRABP�>K�@�PVJ?LI�TEBK�QEBV�>OB�BKQBOFKD�>K�BJ>FI�>AAOBPP��/QEBO�QVMBP�LC�

FKMRQ�dBIAP�FK@IRAB�PR?JFQ�CRK@QFLKP��PB>O@EBP��@EB@H?LUBP��M>PPTLOA�dBIAP��O>AFL�?RQQLKP��

LQEBO�?RQQLKP��LO�>P�EFAABK�BIBJBKQP��

3FK@B�JLARI>QFKD�HBV?L>OAP�TFQE�FKMRQ�dBIAP�FP�JR@E�JLOB�FJMLOQ>KQ�LK�JL?FIB�QE>K�FQ�FP�LK�

ABPHQLM��TB�QO>@H�QEB�JLPQ�MLMRI>O�JL?FIB�FKMRQ�QVMBP�>@OLPP�QEBFO�>O@EFSB�LC�TB?PFQBP��)K�

������ text �T>P�PQFII�QEB�JLPQ�MLMRI>O�FKMRQ�QVMB��RPBA�LK�����LC�M>DBP��TEF@E�FP�ALTK�PIFDEQIV�

"B@NK>������ ��=HIMBHG�H?�BGINM�MRI>L��
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https://almanac.httparchive.org/static/images/2022/mobile-web/input-types.png


COLJ�I>PQ�VB>O��� �>Q������ hidden �T>P�QEB�KBUQ�JLPQ�@LJJLK�FKMRQ�QVMB�>Q�����LC�M>DBP��QEBK�

submit �>Q������

!CQBO�QEB�JLPQ�@LJJLK�FKMRQ�QVMBP��QEBOB�FP�>�@IRPQBO�LC�FKMRQ�QVMBP�QE>Q�L@@RO�LK�>OLRKA�LKB�

NR>OQBO�LC�QEB�M>DBP��4EBPB�FK@IRAB�email ��KL�FKMRQ�dBIAP��N/A 	�>KA�checkbox �>Q������

CLIILTBA�?V�search �>Q������

#LJM>OBA�QL�I>PQ�VB>O�� checkbox �� email ��>KA�search �E>SB�FK@OB>PBA�>�?FQ�FK�MOBS>IBK@B��

4EFP�MLPPF?IV�FKAF@>QBP�JLOB�>QQBKQFLK�QL�QEB�JL?FIB�RPB
@>PB�QE>K�FK�MOBSFLRP�VB>OP��TEBK�

JLOB�FKMRQ�dBIAP�J>V�E>SB�?BBK�IBPP�FKAFP@OFJFK>QBIV�IRJMBA�QLDBQEBO�>P�PFJMIV�text ��

Advanced input types 

!AS>K@BA�FKMRQ�QVMBP�FK@IRAB�color �� date �� datetime-local �� email �� month �� number ��

range �� reset �� search �� tel �� time �� url �� week �� datalist ��4EBV�>OB�@LKPFABOBA�

:=O:G<>=�?B@>RPB�QEBV�TBOB�FKQOLAR@BA�FK�QEB�(4-,���PMB@Fd@>QFLK�QL�>IQBO�QEB�FKMRQ�JBQELA�

FK�QEB�?OLTPBO��DBKBO>IIV�@E>KDFKD�QEB�MOBPBKQ>QFLK�LC�LMQFLKP�QE>Q�>�RPBO�@>K�FKQBO>@Q�TFQE�LK�

QEB�JL?FIB�PFQB��

/C�M>DBP�TFQE�>Q�IB>PQ�LKB�FKMRQ������LC�QEBJ�RPB�LKB�LO�JLOB�>AS>K@BA�FKMRQ�QVMBP��TEF@E�FP�

RM�COLJ�������TEBK�LKIV�����LC�JL?FIB�PFQBP�RPBA�>K�>AS>K@BA�FKMRQ�QVMB��

)K�DBKBO>I��QEB�RPB�LC�PMB@F>IFWBA�FKMRQ�dBIAP�>KA�MOLQL@LIP�@>K�EBIM�J>HB�SFPFQLO�FKQBO>@QFLKP�

JLOB�BKD>DFKD��RPBCRI��>KA�BCd@FBKQ��)Q�FP�RKCLOQRK>QB�QE>Q�FQ�FP�PQFII�NRFQB�@LJJLK�CLO�FKMRQ�dBIAP�

>KA�OBI>QBA�CRK@QFLK>IFQV�QL�?B�PL�LCQBK�LSBOILLHBA�LK�QEB�JL?FIB�TB?��?RQ�FQ�FP�KLQ�BKQFOBIV�

AFPEB>OQBKFKD��4EBPB�QVMBP�LC�JL?FIB�@LKQOLIP�E>SB�?BBK�>OLRKA�CLO�J>KV�VB>OP��?RQ�QEBV�J>V�

?B�DOLTFKD�LRQA>QBA�LO�J>V�KLT�?B�BUB@RQBA�?V�TB?�>MM�CRK@QFLK>IFQV�>KA�*>S>3@OFMQ��O>QEBO�

QE>K�?V�QEB�QO>AFQFLK>I�JBQELAP�LC�@LAFKD�QE>Q�>OB�BUMB@QBA�FK�QEFP�QVMB�LC�>K>IVPFP��

3FJFI>OIV��TFQE�QEB�BSLIRQFLK�LC�ABBM�IFKHP��TEF@E�@>K�LMBK�>KA�AFOB@QIV�K>SFD>QB�QL�>�ABBM�

P@OBBK�TFQEFK�>�K>QFSB�>MM��PMB@F>IFWBA�FKMRQ�dBIAP�JFDEQ�KLQ�?B�>P�KB@BPP>OV��)K�PLJB�@>PBP��

?O>KAP�J>V�QOV�QL�MRPE�SFPFQLOP�COLJ�>�TB?PFQB�QL�>K�>MM��FC�QEBV�?BIFBSB�QE>Q�FQ�TFII�MOLSFAB�RPBOP�

TFQE�>�?BQQBO�BUMBOFBK@B�LO�E>SB�?BQQBO�LSBO>II�@LKSBOPFLK�PQ>QFPQF@P�QE>K�QEB�TB?PFQB��4EFP�FP�

BPMB@F>IIV�QORB�TEBK�>MMP�>OB�QEB�J>FK�CL@RP�LC�QEB�@LJM>KV��LO�TEBK�QEB�>MMP�>OB�?BFKD�JLOB�

"B@NK>������ �, >K<>GM�H?�FH;BE>�I:@>L�MA:M�NL>�:=O:G<>=�BGINM�MRI>L��
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>@QFSBIV�RMA>QBA�>KA�J>FKQ>FKBA�QE>K�QEB�TB?PFQB��4EFP�FP�O>OBIV�QB@EKF@>IIV�KB@BPP>OV��PFK@B�

?LQE�TB?PFQBP�>KA�>MMP�@>K�?>PF@>IIV�@LJMIBQB�>II�LC�QEB�KB@BPP>OV�Q>PHP��PL�FQ�FP�JLPQIV�>?LRQ�

QEB�?O>KA_P�MOBCBOBK@B��LO�QEBFO�LTK�FKQBOK>I�PR@@BPP�JBQOF@P��

4EB�S>OF>QFLKP�LK�FKMRQ�dBIAP�>OB�DBKBO>IIV�FK@IRABA�QL�J>HB�TB?�FKQBO>@QFLK�JLOB�MOLdQ>?IB�

CLO�QEB�@LJM>KV�>KA�JLOB�BCd@FBKQ�CLO�QEB�RPBO��4EBV�>OB�LCQBK�>PPL@F>QBA�TFQE�AFDFQ>I�@EB@HLRQ�

MOL@BPPBP��>KA�QERP��@>K�AFOB@QIV�FJM>@Q�QEB�?LQQLJ�IFKB��&LO�PLJB�?O>KAP��QEB�FJMLOQ>K@B�LC�

QEB�CRK@QFLK>IFQV�J>V�J>HB�FQ�JLOB�IFHBIV�QE>Q�ABSBILMBOP�MRPE�RPBOP�QL�>�K>QFSB�>MM�QL�

@LJMIBQB�>�MRO@E>PB��FK�LOABO�QL�PQOB>JIFKB�QEB�MOL@BPPFKD��IBSBO>DB�P>SBA�RPBO�ILV>IQV�

FKCLOJ>QFLK��LO�PMBBA�RM�QEB�@LJMIBQFLK�LC�QEB�QO>KP>@QFLK��4EFP�MBO@BMQFLK�QE>Q�K>QFSB�>MMP�>OB�

?BQQBO�CLO�QEFP�HFKA�LC�FKQBO>@QFLK�PBBJP�JFPDRFABA�QELRDE��.LT��JLPQ�@LKPRJBOP�BUMB@Q�QL�

E>SB�>�PJLLQE�>KA�PB>JIBPP�BUMBOFBK@B�TEBOBSBO�QEBV�?BDFK�QEBFO�BK@LRKQBO��O>QEBO�QE>K�?BFKD�

CLO@BA�QL�QO>KPFQFLK�COLJ�TB?�QL�>MM�LO�SF@B�SBOP>��7EBKBSBO�MLPPF?IB��M>OFQV�?BQTBBK�>MM�>KA�

TB?�CRK@QFLK>IFQV�PELRIA�?B�>�QLM�MOFLOFQV�>KA�>AS>K@BA�FKMRQ�JBQELAP�@>K�EBIM�TFQE�QEFP��

BPMB@F>IIV�CLO�QEFKDP�QE>Q�FJM>@Q�QEB�?LQQLJ�IFKB��IFHB�@EB@HLRQ�MOL@BPPBP��

)Q�FP�MLPPF?IB�QE>Q�QO>AFQFLK>I�FKMRQ�dBIAP]TEBQEBO�QEBV�>OB�IFKH�MOLQL@LIP��FKMRQ�QVMBP��LO�

>AS>K@BA�FKMRQ�QVMBP]J>V�GRPQ�?B�E>KAIBA�?V�ABBM�IFKHP�QL�>MMP��>KA�QEBPB�>OB�E>KAIBA�

AFCCBOBKQIV��4EB�MOLQL@LIP�CLO�IFKHFKD�QL�>MMP�QE>Q�J>V�?B�OBMI>@FKD�PLJB�TB?�CRK@QFLK>IFQV�FP�

?OL>AIV�@>IIBA�ABBM�IFKHFKD��LO�1GBO>KL:E�(BGDL�LK�F/3�>KA��G=KHB=��II�(BGDL�LK�!KAOLFA��)K�@LAB��

QEBPB�IFKHP�ILLH�GRPQ�IFHB�>�OBDRI>O�TB?�IFKH��>KA�QEB�I>RK@EFKD�LC�QEB�>MM�FP�E>KAIBA�?V�>�TB?�>MM�

J>KFCBPQ�dIB�ELPQBA�FK�QEB�/well-known �AFOB@QLOV�>Q�QEB�OLLQ�LC�QEB�TB?PFQB��4E>Q�P>FA��FQ�FP�

E>OA�QL�J>HB�>PPRJMQFLKP�>?LRQ�TE>Q�@E>KDBP�>KA�S>OF>QFLKP�FK�QEBPB�KRJ?BOP�JB>K�FK�>�

MO>@QF@>I�FKQBOMOBQ>QFLK��?B@>RPB�TB�ALK_Q�HKLT�FC�ILPPBP�>KA�D>FKP�>OB�>?PLIRQB��LO�FC�QEBOB�FP�

GRPQ�>�QO>KPFQFLKFKD�LC�QB@EKLILDV�>KA�KLOJP�FK�QEBPB�>PMB@QP�LC�QEB�JL?FIB�TB?��
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https://web.dev/accessibility/#what-is-accessibility
https://moz.com/blog/seo-and-accessibility-introduction
https://searchengineland.com/seo-accessibility-tips-deaf-disabled-386577
https://www.w3.org/TR/mobile-accessibility-mapping/
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https://accessibility.digital.gov/visual-design/color-and-contrast/
https://www.w3.org/TR/mobile-accessibility-mapping/#h-contrast
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https://developers.google.com/search/mobile-sites/get-started
https://support.google.com/chrome/answer/9275525?hl=en&co=GENIE.Platform%3DAndroid
https://support.google.com/chrome/answer/9275525?hl=en&co=GENIE.Platform%3DAndroid
https://css-tricks.com/a-complete-guide-to-dark-mode-on-the-web/
https://css-tricks.com/a-complete-guide-to-dark-mode-on-the-web/
https://www.w3.org/WAI/WCAG21/Understanding/target-size.html#benefits
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?B@>RPB�LC�ELT�JR@E�TLOPB�QEB�JL?FIB�TB?�MBOCLOJP�LK�).0�@LJM>OBA�QL�&)$��)C�).0�ALBP�BKA�

RM�OBMI>@FKD�&)$�>P�>�#LOB�7B?�6FQ>I��OBPMLKPFSBKBPP�TFII�?B@LJB�>�JR@E�JLOB�MOBS>IBKQ�FPPRB��

Conclusion 

)K�>�@LJM>OFPLK�LC�A>Q>�COLJ������>KA������QL�������QEBOB�E>P�?BBK�>�ILQ�LC�BSLIRQFLK�FK�?LQE�

QEB�RPB�>KA�BUMB@Q>QFLKP�LC�QEB�JL?FIB�TB?��!PMB@QP�LC�MBOCLOJ>K@B�IFHB�I>VLRQ�PQ>?FIFQV�RPBA�QL�

?B�@LKPFABOBA�LMQFLK>I��LSBOIV�QB@EKF@>I��LO�KF@EB��E>SB�KLT�?B@LJB�J>FKPQOB>J�@LK@BOKP�CLO�

PFQB�LTKBOP�QE>Q�CL@RP�LK�JL?FIB�>KA�ABPHQLM�>IFHB��4EB�>AABA�@LJMIBUFQV�LC�MOLSFAFKD�>�DLLA�

RPBO�BUMBOFBK@B�E>P�@LJB�FKQL�EFDEBO�OBIFBC�CLO�JL?FIB�ABSF@BP��TEBOB�FQ�FP�@LKCLRKAFKDIV�JLOB�

BUMB@QBA�?RQ�>IPL�JR@E�E>OABO��

4EB�DLLA�KBTP�CLO�QELPB�TEL�@>OB�>?LRQ�QEB�JL?FIB�TB?�>KA�FQP�RPBO�BUMBOFBK@BP�FP�QE>Q�JR@E�

LC�QEB�E>OA�TLOH�LC�?RFIAFKD�PFQBP�QE>Q�TLOH�TBII�>@OLPP�>II�AFCCBOBKQ�ABSF@BP�FP�?BFKD�LCeL>ABA�

COLJ�FKAFSFAR>I�PFQB�>KA�#-3�ABSBILMJBKQ�QB>JP�QL�?OLTPBOP��7B�PBB�QEFP�E>MMBKFKD�TFQE�I>WV


IL>AFKD��QEB�srcset �BIBJBKQ�CLO�OBPMLKPFSB�FJ>DBP��>KA�PLJB�LQEBO�>PMB@QP�LC�MBOCLOJ>K@B��

?RQ�TB�ELMB�QE>Q�QEFP�QVMB�LC�FKFQF>QFSB�TFII�>IPL�?B�Q>HBK�LK�?V�QEB�?OLTPBOP�QL�EBIM�PFJMIFCV�

TLOH�FK�LQEBO�T>VP�>P�TBII��4EBOB�>OB�PQFII�J>KV�LMMLOQRKFQFBP�QL�FJMOLSB�JL?FIB�TB?�

>@@BPPF?FIFQV��FKQBO>@QFSFQV�>@OLPP�AFCCBOBKQ�QVMBP�LC�MELKB�CRK@QFLK>IFQV��>KA�BSBKQR>IIV�J>V?B�

BSBK�FKQBOMI>V�TFQE�@LKKB@QBA�ABSF@BP�CLO�QEFKDP�IFHB�@>PQFKD��PE>OFKD��>KA�LQEBO�@LKKB@QBA�

ELJB�>KA�)L4�P@BK>OFLP��'LLDIB�>KA�LQEBO�PB>O@E�BKDFKBP�@>K�>IPL�AL�JLOB�QL�BUMIF@FQIV�

FK@BKQFSFWB�>QQBKQFLK�QL�JL?FIB�>@@BPPF?FIFQV�@LK@BOKP�QL�@OB>QB�>�TFAB
PMOB>A�MLPFQFSB�FJM>@Q�

LK�QEB�TB?��

4O>Cd@�>KA�MLMRI>OFQV�PQ>QFPQF@P�FK�QEFP�OBMLOQ�>OB�@IB>O�QE>Q�JL?FIB�TB?�FP�?>PF@>IIV�KLT�GRPQ�

PVKLKVJLRP�TFQE�P>; ��4EB�BUMB@Q>QFLK�LC�JL?FIB�TB?PFQB�FKQBO>@QFLK�PELRIA�?B�>�ABC>RIQ�FK�

>IJLPQ�BSBOV�P@BK>OFL��4EFP�JB>KP�QE>Q�QL�JLSB�CLOT>OA��PFQB�LTKBOP�>KA�QEB�TB?�@LJJRKFQV�

TFII�KBBA�QL�@LKQFKRB�QL�O>FPB�@LKP@FLRPKBPP�LC�QEFP�OB>IFQV�TFQE�QEB�IBPP�QB@EKF@>I�QB>JP��

AFSFPFLKP��>KA�DOLRMP�QE>Q�TB�TLOH�TFQE��)Q�FP�KLQ�BKLRDE�QL�PFJMIV�M>V�IFM
PBOSF@B�QL�QEB�

@LK@BMQ�LC�JL?FIB
dOPQ�ABPFDK�>KA�ABSBILMJBKQ��QEBPB�@LK@BMQP�KBBA�QL�@LKQFKRB�QL�?B�

BJ?O>@BA�>KA�MRPEBA�TEBK�KB@BPP>OV��4EBV�>IPL�KBBA�QL�BUMBOFBK@B�QEBFO�LTK�

DOLTQE]LRQPFAB�LC�QEB�TB?�P@BK>OFL�QL�I>ODBO�BIBJBKQP�LC�?RPFKBPP�MI>KKFKD��J>OHBQFKD��
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Part II Chapter 16 

Capabilities 

Written by Michael Solati 
.>OB>P>=�;R�0AHF:L�/M>BG>K�:G=��AKBLMB:G�(B>;>E�
�G:ERS>=�:G=�>=BM>=�;R��:KKR�,HEE:K=�

Introduction 

#LJMBIIFKD�TB?�BUMBOFBK@BP�>OBK_Q�IFJFQBA�QL�?>PF@�?OLTPBO�@>M>?FIFQFBP��QEBV�@>K�Q>HB�

>AS>KQ>DB�LC�QEBFO�RKABOIVFKD�LMBO>QFKD�PVPQBJ��7B?�MI>QCLOJ�!0)P�BUMLPB�QEBPB�@>M>?FIFQFBP�

QE>Q�>OB�QEB�CLRKA>QFLK�CLO�0OLDOBPPFSB�7 B?�!MMP��07!	 ]TB?�>MMIF@>QFLKP�@>M>?IB�LC�

MOLSFAFKD�EFDE
NR>IFQV�BUMBOFBK@BP�IFHB�MI>QCLOJ
PMB@Fd@�>MMP��

)K�>AAFQFLK��PLJB�CRK@QFLK>IFQV�LK�QEB�TB?�MI>QCLOJ�DFSBP�>@@BPP�QL�ILTBO
IBSBI�CB>QROBP�PR@E�>P�

>@@BPP�QL�QEB�dIB�PVPQBJ��� ��DBLIL@>QFLK��� ��>@@BPP�QL�QEB�@IFM?L>OA��� ��>KA�BSBK�QEB�>?FIFQV�QL�ABQB@Q�
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https://developer.mozilla.org/docs/Web/API/File_System_Access_API
https://developer.mozilla.org/docs/Web/API/Geolocation_API
https://developer.mozilla.org/docs/Web/API/Clipboard_API
https://developer.mozilla.org/docs/Web/API/Gamepad_API


Methodology 

4EFP�@E>MQBO�RPBA�QEB�(440�!O@EFSB_P�MR?IF@�A>Q>PBQ�LC�JFIIFLKP�LC�M>DBP��4EBPB�M>DBP�TBOB�

>O@EFSBA�>P�FC�QEBV�TBOB�SFPFQBA�LK�?LQE�ABPHQLM�>KA�JL?FIB��>P�PLJB�PFQBP�TFII�PBOSB�AFCCBOBKQ�

@LKQBKQ�?>PBA�LK�TE>Q�ABSF@B�FP�OBNRBPQFKD�QEB�M>DB��

4EB�(440�!O@EFSB_P�@O>TIBO�QEBK�M>OPBA�QEB�PLRO@B�@LAB�CLO�>II�LC�QEBPB�M>DBP�QL�ABQBOJFKB�

TEF@E�!0)P�TBOB��MLQBKQF>IIV	�RPBA�LK�QEB�M>DBP��&LO�FKPQ>K@B��OBDRI>O�BUMOBPPFLKP��PR@E�>P�

/navigator\.share\s*\(/g ��QBPQ�M>DBP�QL�PBB�FC�FK�QEB�@LK@OBQB�@>PB�QEB�7 B?�3E>OB�!0)����

FP�CLRKA�FK�FQP�PLRO@B�@LAB��

4EFP�JBQELA�ALBP�E>SB�QTL�PFDKFd@>KQ�FPPRBP��&FOPQ��FQ�J>V�RKABOOBMLOQ�PLJB�!0)P�RPBA�>P�FQ�@>K�

KLQ�ABQB@Q�L?CRP@>QBA�@LAB�QE>Q�J>V�BUFPQ�ARB�QL�JFKFd@>QFLK��CLO�BU>JMIB��TEBK�navigator 

T>P�JFKFdBA�QL�n ��!AAFQFLK>IIV��FQ�J>V�LSBOOBMLOQ�L@@ROOBK@BP�LC�!0)P�?B@>RPB�FQ�ALBP�KLQ�

BUB@RQB�@LAB�QL�PBB�FC�>K�!0)�FP�>@QR>IIV�RPBA��2BD>OAIBPP�LC�QEBPB�IFJFQ>QFLKP��TB�?BIFBSB�QEFP�

JBQELALILDV�PELRIA�MOLSFAB�>�PRCd@FBKQIV�DLLA�LSBOSFBT�LC�TE>Q�@>M>?FIFQFBP�>OB�RPBA�LK�QEB�

TB?��

3BSBKQV
dSB�QLQ>I�OBDRI>O�BUMOBPPFLKP�CLO�PRMMLOQBA�@>M>?FIFQFBP�BUFPQ��SFBT�QEFP�PLRO@B�dIB��� �QL�

PBB�>II�QEB�BUMOBPPFLKP�RPBA��

4EB�RP>DB�A>Q>�FK�QEFP�@E>MQBO�FP�COLJ�>�@O>TI�FK�*RKB�������V LR�@>K�SFBT�QEB�O>T�A>Q>�FK�QEB�

#>M>?FIFQFBP������2BPRIQP�3EBBQ��� ��

4EFP�@E>MQBO�TFII�>IPL�@LJM>OB�!0)�RP>DB�QL�I>PQ�VB>O_P�RP>DB��VLR�@>K�SFBT�QEB�O>T�A>Q>�COLJ�

QEB�MOBSFLRP�VB>O�FK�QEB�#>M>?FIFQFBP������2BPRIQP�3EBBQ��� ��

Async Clipboard API 

/RO�dOPQ�!0)��QEB��LRG<��EBI;H:K=��,%��>IILTP�OB>A�TOFQB�>@@BPP�QL�QEB�PVPQBJ_P�@IFM?L>OA��

.LQB�QE>Q�QEB�!PVK@�#IFM?L>OA�!0)�OBMI>@BP�QEB�ABMOB@>QBA�document.execCommand() �!0)�

QL�>@@BPP�QEB�@IFM?L>OA��

Write access 

)K�LOABO�QL�TOFQB�A>Q>�FKQL�QEB�@IFM?L>OA��QEBOB�>OB�QEB�writeText() �>KA�write() �JBQELAP��

4EB�writeText() �JBQELA�Q>HBP�>�3QOFKD�>ODRJBKQ�>KA�OBQROKP�>�0OLJFPB��TEFIB�write() 
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https://developer.mozilla.org/docs/Web/API/Web_Share_API
https://github.com/HTTPArchive/custom-metrics/blob/5d2f74fbdc580e76da5d1dad738fca8381429b9a/dist/fugu-apis.js
https://docs.google.com/spreadsheets/d/13S9FRj8OPRtoMPb94jFh6pPNz3lNS9yztIaorZYe288/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1b4moteB9EiLYkH1Ln9qfi1tnU-E4N2UQ87uayWytDKw/edit#gid=2077755325
https://developer.mozilla.org/docs/Web/API/Clipboard_API
https://developer.mozilla.org/docs/Web/API/Clipboard/writeText
https://developer.mozilla.org/docs/Web/API/Clipboard/writeText
https://developer.mozilla.org/docs/Web/API/Clipboard/write
https://developer.mozilla.org/docs/Web/API/Clipboard/write


Q>HBP�>K�>OO>V�LC�ClipboardItem �L?GB@QP�>KA�>IPL�OBQROKP�>�0OLJFPB��ClipboardItem 

L?GB@QP�@>K�ELIA�>O?FQO>OV�A>Q>��PR@E�>P�FJ>DBP��

!�IFPQ�LC�QEB�J>KA>QLOV�A>Q>�QVMBP�>�?OLTPBO�JRPQ�PRMMLOQ�?V�QEB�#IFM?L>OAP�!0)�PMB@Fd@>QFLK�

BUFPQP��PBB�QEFP�IFPQ�?V�QEB�7�#��� ��5KCLOQRK>QBIV��KLQ�>II�SBKALOP�PRMMLOQ�QEB�@LJMIBQB�IFPQ��@EB@H�

?OLTPBO
PMB@Fd@�AL@RJBKQ>QFLK�TEBK�MLPPF?IB��

await navigator.clipboard. writeText ( "hello world" ); 

const  blob = new Blob ([ "hello world" ], { type: "text/plain"  }); 

await navigator.clipboard. write ([ 

  new ClipboardItem ({ 

    [blob.type]: blob, 

  }), 

]); 

Read access 

)K�LOABO�QL�OB>A�A>Q>�COLJ�QEB�@IFM?L>OA��QEBOB�>OB�QEB�readText() �>KA�read() �JBQELAP��

"LQE�JBQELAP�OBQROK�>�0OLJFPB�TEF@E�TFII�OBPLISB�TFQE�A>Q>�COLJ�QEB�@IFM?L>OA��4EB�

readText() �JBQELA�OBPLISBP�>P�>�3QOFKD�TEFIB�read() �OBPLISBP�>P�>K�>OO>V�LC�

ClipboardItem �L?GB@QP��

const  item = await navigator.clipboard. readText (); 

const  items = await navigator.clipboard. read (); 

4L�HBBM�RPBO�A>Q>�P>CB��QEB�"clipboard-read" �MBOJFPPFLK�LC�QEB�0BOJFPPFLKP�!0)��� �JRPQ�?B�

DO>KQBA�QL�OB>A�A>Q>�COLJ�QEB�@IFM?L>OA��

"LQE�OB>A�>KA�TOFQB�>@@BPP�QL�QEB�@IFM?L>OA�FP�>S>FI>?IB�LK�JLABOK�SBOPFLKP�LC�#EOLJB��%ADB��

>KA�3>C>OF��&FOBCLU�LKIV�PRMMLOQP�writeText() ��
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https://developer.mozilla.org/docs/Web/API/ClipboardItem
https://developer.mozilla.org/docs/Web/API/ClipboardItem
https://www.w3.org/TR/clipboard-apis/#mandatory-data-types-x
https://developer.mozilla.org/docs/Web/API/Clipboard/readText
https://developer.mozilla.org/docs/Web/API/Clipboard/readText
https://developer.mozilla.org/docs/Web/API/Clipboard/read
https://developer.mozilla.org/docs/Web/API/Clipboard/read
https://developer.mozilla.org/docs/Web/API/Permissions_API


Growth of the Async Clipboard API 

4EB�!PVK@�#IFM?L>OA�!0)�P>T�DOLTQE�FK�RP>DB�COLJ�������FK������QL��������FK������LK�

ABPHQLM��/K�JL?FIB��QEBOB�T>P�>IPL�DOLTQE�COLJ�������FK������QL�������FK�������!P�>�OBPRIQ��

QEFP�VB>O��QEB�!PVK@�#IFM?L>OA�!0)�T>P�QEB�JLPQ�RPBA�!0)�LK�?LQE�ABPHQLM�>KA�JL?FIB��?B>QFKD�

QEB�7B?�3E>OB�!0)��I>PQ�VB>O_P�JLPQ�RPBA�!0)	��

Web Share API 

4EB�3 >;�/A:K>��,%�FKSLHBP�QEB�MI>QCLOJ
PMB@Fd@�PE>OFKD�JB@E>KFPJ�LC�QEB�ABSF@B��>IILTFKD�A>Q>�

PR@E�>P�QBUQ��>�52,��LO�dIBP�COLJ�>�TB?�>MMIF@>QFLK�QL�?B�PE>OBA�TFQE�>KV�LQEBO�>MMIF@>QFLK��PR@E�

>P�J>FI�@IFBKQP��JBPP>DFKD�>MMIF@>QFLKP��>KA�JLOB��

4EB�JBQELA�@>IIBA�QL�PE>OB�A>Q>�FP�navigator.share() ��4EB�navigator.share() �JBQELA�

>@@BMQP�>K�L?GB@Q�@LKQ>FKFKD�QEB�A>Q>�QL�PE>OB�>KA�OBQROKP�>�0OLJFPB��.LQ�BSBOV�dIB�QVMB�@>K�?B�

PE>OBA��QELRDE��>KA�QEB�navigator.canShare() �JBQELA�@>K�QBPQ�>�A>Q>�L?GB@Q�QL�PBB�FC�QEB�

?OLTPBO�@>K�PE>OB�FQ��9LR�@>K�PBB�QEB�IFPQ�LC�PE>OB>?IB�dIB�QVMBP��� �LK�-$.��

!CQBO�@>IIFKD�navigator.share() ��QEB�?OLTPBO�TFII�LMBK�>�MI>QCLOJ
PMB@Fd@�PEBBQ�TEBOB�

RPBOP�PBIB@Q�TEF@E�>MMIF@>QFLK�QL�PE>OB�QEB�A>Q>�TFQE��
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https://almanac.httparchive.org/static/images/2022/capabilities/Async-Clipboard-API-Usage.png
https://almanac.httparchive.org/static/images/2022/capabilities/Async-Clipboard-API-Usage.png
https://developer.mozilla.org/docs/Web/API/Web_Share_API
https://developer.mozilla.org/docs/Web/API/Navigator/share
https://developer.mozilla.org/docs/Web/API/Navigator/share
https://developer.mozilla.org/docs/Web/API/Navigator/canShare
https://developer.mozilla.org/docs/Web/API/Navigator/canShare
https://developer.mozilla.org/docs/Web/API/Navigator/share#shareable_file_types


!AAFQFLK>IIV��QEB�7B?�3E>OB�!0)�@>K�LKIV�?B�QOFDDBOBA�?V�>�RPBO_P�FKQBO>@QFLK�TFQE�QEB�M>DB��

PR@E�>P�>�?RQQLK�@IF@H��QEB�7B?�3E>OB�!0)�@>KKLQ�?B�@>IIBA�>O?FQO>OFIV�?V�BUB@RQBA�@LAB��

const  data = { 

  url: "https://almanac.httparchive.org/en/2022/capabilities" , 

}; 

if  (navigator. canShare (data)) { 

  try  { 

    await navigator. share (data); 

  catch  (err) { 

    console. error (err.name, err.message); 

  } 

} 

4EB�7 B?�3E>OB�!0)�FP�>S>FI>?IB�LK�JLABOK�SBOPFLKP�LC�#EOLJB��%ADB��>KA�3>C>OF��&LO�#EOLJB��

QELRDE��FQ�FP�LKIV�PRMMLOQBA�LK�7FKALTP�>KA�#EOLJB/3��

Growth of the Web Share API 
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https://almanac.httparchive.org/static/images/2022/capabilities/Web-Share-API-Usage.png
https://almanac.httparchive.org/static/images/2022/capabilities/Web-Share-API-Usage.png


4EB�7 B?�3E>OB�!0)�PEORKH�FK�RP>DB�COLJ�������FK������QL�������FK������LK�ABPHQLM��/K�

JL?FIB��RP>DB�PEORKH�COLJ�������FK������QL�������FK�������!P�>�OBPRIQ��QEFP�VB>O��QEB�7B?�

3E>OB�!0)�T>P�QEB�PB@LKA�JLPQ�RPBA�!0)�LK�?LQE�ABPHQLM�>KA�JL?FIB��C>IIFKD�?BEFKA�QEB�!PVK@�

#IFM?L>OA�!0)]I>PQ�VB>O_P�PB@LKA�JLPQ�RPBA�!0)��

/K�J>K V�PFQBP��VLR�@>K�dKA�QEB�7B?�3E>OB�!0)�FK�RPB��&LO�BU>JMIB��PL@F>I�JBAF>�MI>QCLOJP��

AL@RJBKQ>QFLK�PFQBP��>KA�LQEBOP�RPB�FQ�>P�>�DOB>Q�T>V�QL�PE>OB�@LKQBKQ��3LJB�BU>JMIBP�TEBOB�

VLR�@>K�dKA�QEB�!0)�FK�RPB�FK@IRAB�TB?�ABS��� �>KA�QTFQQBO�@LJ��� ��

Add to Home Screen 

4EB�>?FIFQV�QL�>AA�>�TB?�>MMIF@>QFLK�QL�>�ABSF@B_P�ELJB�P@OBBK�FP�>�CB>QROB�TB�AFAK_Q�ILLH�>Q�FK�

I>PQ�VB>O_P�#>M>?FIFQFBP�OBMLOQ��4L�@>I@RI>QB�ELT�J>KV�PFQBP�E>SB�QEFP�CRK@QFLK>IFQV��M>DBP�TBOB�

QBPQBA�QL�PBB�FC�QEBV�E>A�>�IFPQBKBO�CLO�QEB�beforeinstallprompt �BSBKQ��

.LQB�QE>Q�QEB�beforeinstallprompt �BSBKQ�FP�>�#EOLJFRJ
LKIV�!0)�>KA�FP�@ROOBKQIV�

FK@R?>QFKD�TFQEFK�QEB�7)#'��� ��

4EB�beforeinstallprompt �BSBKQ�QOFDDBOP�OFDEQ�?BCLOB�>�RPBO�FP�>?LRQ�QL�?B�MOLJMQBA�QL�

`FKPQ>IIa�>�TB?�>MM��4EB�RP>DB�LC�>K�BSBKQ�IFPQBKBO�CLO�QEB�beforeinstallprompt �BSBKQ�FP�KLQ�

OBNRFOBA�CLO�TB?�>MMP�QL�?B�>AABA�QL�>�ABSF@B_P�ELJB�P@OBBK��PL�FQ�FP�P>CB�QL�>PPRJB�QE>Q�QEB�

"B@NK>������ �/A:KBG@�:�0PBMM>K�IKH\E>�NLBG@�MA>�3>;�/A:K>��,%��

����   AMMIL�
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�
����   AMMIL�
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�
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https://web.dev/
https://x.com/
https://almanac.httparchive.org/static/images/2022/capabilities/Web-Share-API.webp
https://almanac.httparchive.org/static/images/2022/capabilities/Web-Share-API.webp
https://developer.mozilla.org/docs/Web/API/Window/beforeinstallprompt_event
https://developer.mozilla.org/docs/Web/API/Window/beforeinstallprompt_event
https://wicg.github.io/manifest-incubations/index.html#installation-prompts


>@QR>I�RP>DB�FP�JR@E�EFDEBO��(LTB SBO��QEFP�JBQELALILDV�TFII�>IILT�RP�QL�DBQ�>K�FAB>�LC�ELT�

MLMRI>O�LC�>�CB>QROB�FQ�FP��

4EB�>?FIFQV�QL�>AA�>K�>MMIF@>QFLK�QL�QEB�ELJB�P@OBBK�FP�>�@OR@F>I�CB>QROB�LC�07!P��4L�RPB�QEFP�

CB>QROB��TB?�>MMIF@>QFLKP�JRPQ�JBBQ�QEB�CLIILTFKD�@OFQBOF>��� ��

b� 4EB�TB?�>MM�JRPQ�KLQ�>IOB>AV�?B�FKPQ>IIBA��

b� 4EB�RPBO�JRPQ�E>SB�PMBKQ�>Q�IB>PQ����PB@LKAP�SFBTFKD�QEB�M>DB�>Q�>KV�QFJB��

b� 4EB�RPBO�JRPQ�E>SB�@IF@HBA�LO�Q>MMBA�>Q�IB>PQ�LK@B�LK�QEB�M>DB�>Q�>KV�QFJB��

b� 4EB�TB?�>MM�JRPQ�?B�PBOSBA�LSBO�(4403��

b� 4EB�TB?�>MM�JRPQ�FK@IRAB�>�TB?�>MM�J>KFCBPQ��� �TFQE��

b� short_name �LO�name ��

b� icons ��JRPQ�FK@IRAB�>����Y���MU�>KA�>����Y���M U�F@LK	��

b� start_url ��

b� display ��JRPQ�?B�LKB�LC�fullscreen �� standalone ��LO�minimal-

ui 	��

b� prefer_related_applications ��JRPQ�KLQ�?B�MOBPBKQ��LO�be 

false 	��

b� 4EB�TB?�>MM�JRPQ�OBDFPQBO�>�PBOSF@B�TLOHBO�TFQE�>�fetch �E>KAIBO��

)KPQ>IIBA�>MMIF@>QFLKP�@>K�>MMB>O�FK�3Q>OQ�JBKRP��ABPHQLMP��ELJB�P@OBBKP��QEB�!MMIF@>QFLKP�

CLIABO��TEBK�PB>O@EFKD�CLO�>MMIF@>QFLKP�LK�>�ABSF@B��@LKQBKQ�PE>OFKD�PEBBQP��>KA�JLOB��

4EB�>?FIFQV�QL�>AA�QL�QEB�ELJB�P@OBBK�FP�LKIV�>S>FI>?IB�LK�JLABOK�SBOPFLKP�LC�#EOLJB��%ADB��>KA�

3>C>OF�LK�F/3�>KA�F0>A/3��

Usage of Add to Home Screen 

"B@NK>������ �1L:@>�H?��==�MH�$HF>�/<K>>G�HG�FH;BE>��

7.71% 
����   AMMIL�
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https://web.dev/install-criteria/#criteria
https://developer.mozilla.org/docs/Web/Manifest


!P�JBKQFLKBA��QEB�>AA�QL�ELJB�P@OBBK�@>M>?FIFQV�T>P�KLQ�JB>PROBA�I>PQ�VB>O��(LTB SBO��CLO�

MLPQBOFQV�>KA�ABQ>FIBA�OBMLOQFKD��QEB�beforeinstallprompt �BSBKQ�T>P�RPBA�LK�������LC�

ABPHQLM�M>DBP�>KA�������LC�JL?FIB�M>DBP��J>HFKD�FQ�QEB�QEFOA�JLPQ�RPBA�@>M>?FIFQV�LK�ABPHQLM�

>KA�JL?FIB��

"V�Q>HFKD�>AS>KQ>DB�LC�QEB�beforeinstallprompt �BSBKQ��ABSBILMBOP�@>K�MOLSFAB�>�

@RPQLJFWBA�BUMBOFBK@B�FK�ELT�RPBOP�FKPQ>II�QEBFO�TB?�>MMIF@>QFLK��/KB�BU>JMIB�FP�9LR4R?B�46��

TEF@E�FKSFQBP�RPBOP�QL�FKPQ>II�QEBFO�>MMIF@>QFLK�QL�>@@BPP�FQ�JLOB�NRF@HIV�>KA�B>PFIV��

Media Session API 

4EB�)>=B:�/>LLBHG��,%�>IILTP�ABSBILMBOP�QL�@OB>QB�@RPQLJ�JBAF>�KLQFd@>QFLKP�CLO�>RAFL�LO�SFABL�

@LKQBKQ�LK�QEB�TB?��4EB�!0)�FK@IRABP�>@QFLK�E>KAIBOP�QE>Q�?OLTPBOP�@>K�RPB�QL�>@@BPP�JBAF>�

@LKQOLI�LK�HBV?L>OAP��EB>APBQP��>KA�QEB�PLCQT>OB�@LKQOLIP�LK�>�ABSF@B_P�KLQFd@>QFLK�>OB>�>KA�

IL@H�P@OBBKP��4EB�-BAF>�3BPPFLK�!0)�BJMLTBOP�RPBOP�QL�HKLT�>KA�@LKQOLI�TE>Q_P�MI>VFKD�LK�>�

TB?�M>DB�TFQELRQ�KBBAFKD�QL�?B�>@QFSBIV�SFBTFKD�P>FA�M>DB��

7EBK�>�M>DB�MI>VP�>RAFL�LO�SFABL�@LKQBKQ��RPBOP�DBQ�>�JBAF>�KLQFd@>QFLK�QE>Q�>MMB>OP�FK�QEBFO�

JL?FIB�ABSF@B_P�KLQFd@>QFLK�QO>V�LO�LK�QEBFO�ABPHQLM_P�JBAF>�ER?��"OLTPBOP�TFII�QOV�QL�PELT�>�

QFQIB�>KA�>K�F@LK��?RQ�QEB�-BAF>�3BPPFLK�!0)�>IILTP�QEB�KLQFd@>QFLK�QL�?B�@RPQLJFWBA�TFQE�OF@E�

JBAF>�JBQ>A>Q>��PR@E�>P�QEB�QFQIB��>OQFPQ�K>JB��>I?RJ�K>JB��>KA�>I?RJ�>OQTLOH��

"B@NK>������ �%GLM:EEBG@�5HN0N;>�02�?KHF�:G�BG�:II�IKHFIM
�IHP>K>=�;R�MA>�
beforeinstallprompt �>O>GM��
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https://almanac.httparchive.org/static/images/2022/capabilities/Add-to-Home-Screen.webp
https://almanac.httparchive.org/static/images/2022/capabilities/Add-to-Home-Screen.webp
https://developer.mozilla.org/docs/Web/API/Media_Session_API


navigator.mediaSession.metadata = new MediaMetadata ({ 

  title: "Creep" , 

  artist: "Radiohead" , 

  album: "Pablo Honey" , 

  artwork: [ 

    { 

      src: "https://via.placeholder.com/96" , 

      sizes: "96x96" , 

      type: "image/png" , 

    }, 

    { 

      src: "https://via.placeholder.com/128" , 

      sizes: "128x128" , 

      type: "image/png" , 

    }, 

    { 

      src: "https://via.placeholder.com/192" , 

      sizes: "192x192" , 

      type: "image/png" , 

    }, 

    { 

      src: "https://via.placeholder.com/256" , 

      sizes: "256x256" , 

      type: "image/png" , 

    }, 

    { 

      src: "https://via.placeholder.com/384" , 

      sizes: "384x384" , 

      type: "image/png" , 

    }, 

    { 

      src: "https://via.placeholder.com/512" , 

      sizes: "512x512" , 

      type: "image/png" , 

    }, 
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  ], 

}); 

4EB�-BAF>�3BPPFLK�!0)�FP�>S>FI>?IB�LK�JLABOK�SBOPFLKP�LC�#EOLJB��%ADB��&FOBCLU��>KA�3>C>OF��

Usage of the Media Session API 

4EB�-BAF>�3BPPFLK�!0)�T>P�KLQ�JB>PROBA�I>PQ�VB>O��)K�FQP�dOPQ�VB>O�LC�QO>@HFKD��QEB�!0)�T>P�RPBA�

LK�������LC�ABPHQLM�M>DBP�>KA�������LC�JL?FIB�M>DBP��J>HFKD�FQ�QEB�CLROQE�JLPQ�RPBA�

@>M>?FIFQV�LK�ABPHQLM�>KA�JL?FIB��

7 B?�>MMIF@>QFLKP�PR@E�>P�9LR4R?B��9LR4R?B�-RPF@��3MLQFCV��>KA�LQEBOP�Q>HB�>AS>KQ>DB�LC�QEB�

-BAF>�3BPPFLK�!0)�>KA�MOLSFAB�OF@E�@LKQOLIP�CLO�QEB�SFABL�LO�>RAFL�MI>VBA��

&LO�>�ABBMBO�AFSB�FKQL�SFABL�RP>DB�LK�QEB�TB?��@EB@H�LRQ�QEB�-BAF>�@E>MQBO��

"B@NK>������ �1L:@>�H?�)>=B:�/>LLBHG��,%�HG�FH;BE>��

7.41% 

"B@NK>������ ��<<>LLBG@�<HGMKHEL�:G=�BG?HKF:MBHG�?HK�5HN0N;>�)NLB<�OB:�MA>�3BG=HPXL�0:LD;:K��
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https://almanac.httparchive.org/static/images/2022/capabilities/Media-Session-API.png
https://almanac.httparchive.org/static/images/2022/capabilities/Media-Session-API.png


Device Memory API 

!�ABSF@B_P�@>M>?FIFQFBP�ABMBKA�LK�>�CBT�QEFKDP��IFHB�QEB�KBQTLOH��QEB�#05�@LOB�@LRKQ��>KA�QEB�

>JLRKQ�LC�JBJLOV�>S>FI>?IB��4EB� >OB<>�)>FHKR��,%�MOLSFABP�FKPFDEQ�FKQL�QEB�JBJLOV�>S>FI>?IB�

?V�MOLSFAFKD�QEB�OB>A
LKIV�MOLMBOQV�deviceMemory �LK�QEB�Navigator �FKQBOC>@B��4EB�

MOLMBOQV�OBQROKP�>K�>MMOLUFJ>QB�>JLRKQ�LC�ABSF@B�JBJLOV�FK�DFD>?VQBP�>P�>�eL>QFKD�MLFKQ�

KRJ?BO��

4EB�S>IRB�OBQROKBA�FP�FJMOB@FPB��MOLQB@QFKD�QEB�RPBO_P�MOFS>@V��)Q_P�@>I@RI>QBA�?V�OLRKAFKD�ALTK�

QL�QEB�KB>OBPQ�MLTBO�LC����QEBK�AFSFAFKD�QE>Q�KRJ?BO�?V��������4EB�KRJ?BO�FP�>IPL�@I>JMBA�

TFQEFK�>K�RMMBO�>KA�ILTBO�?LRKA��3L�VLR�@>K�BUMB@Q�QEB�KRJ?BOP��0.25 �� 0.5 �� 1 �� 2 �� 4 ��>KA�

8 ��DFD>?VQBP	��

const  memory = navigator.deviceMemory; 

console. log ( 'This device has at least ' , memory, 'GiB of RAM.' ); 

4EB�$BSF@B�-BJLOV�!0)�FP�LKIV�>S>FI>?IB�LK�JLABOK�SBOPFLKP�LC�#EOLJB�>KA�%ADB��

Usage of the Device Memory API 

4EB�$BSF@B�-BJLOV�!0)�T>P�KLQ�JB>PROBA�I>PQ�VB>O��)K�FQP�dOPQ�VB>O�LC�QO>@HFKD��QEB�!0)�T>P�

RPBA�LK�������LC�ABPHQLM�M>DBP�>KA�������LC�JL?FIB�M>DBP��J>HFKD�FQ�QEB�dCQE�JLPQ�RPBA�

@>M>?FIFQV�LK�ABPHQLM�>KA�JL?FIB��

&LO�QEB�OBIB>PB�LC�&>@B?LLH_P������OBABPFDK��&"���QEBV�>@QFSBIV�FKQBDO>QBA�>A>MQFSB�IL>AFKD�

FKQL�QEFP�KBT�SBOPFLK��4EBV�AFA�QEFP�?V�>A>MQFKD�?>PBA�LK�RPBOP_�>@QR>I�E>OAT>OB��@E>KDFKD�TE>Q�

IL>ABA�>KA�TE>Q�O>K�?>PBA�LK�TE>Q�RPBOP�TBOB�RPFKD��&LO�BU>JMIB��LK�QEB�ABPHQLM��&>@B?LLH�

ABdKBA�?R@HBQP�LC�RPBOP�?>PBA�LK�#05�@LOBP��navigator.hardwareConcurrency 	�>KA�

ABSF@B�JBJLOV��navigator.deviceMemory 	�>S>FI>?IB��

#EB@H�LRQ�QEFP�SFABL��� �COLJ�#EOLJB�$BS�3RJJFQ�������PQ>OQFKD�>Q��������TEBOB�.>QB�3@EILPP�

PE>OBP�ELT�&>@B?LLH�E>KAIBP�>A>MQFSB�IL>AFKD�RPFKD�CB>QROBP�PR@E�>P�QEB�$BSF@B�-BJLOV�!0)��

"B@NK>������ �1L:@>�H?� >OB<>�)>FHKR��,%�HG�FH;BE>��

5.76% 

����   AMMIL�

PPP�RHNMN;>�<HF
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https://developer.mozilla.org/docs/Web/API/Device_Memory_API
https://developer.mozilla.org/docs/Web/API/Navigator/hardwareConcurrency
https://developer.mozilla.org/docs/Web/API/Navigator/hardwareConcurrency
https://www.youtube.com/watch?v=puUPpVrIRkc&t=1443s


Service Worker API 

/>KOB<>�PHKD>KL�>OB�LKB�LC�QEB�@LOB�@LJMLKBKQP�LC�0OLDOBPPFSB�7 B?�!MMP��4EBV�>@Q�>P�>�@IFBKQ


PFAB�MOLUV�QE>Q�MRQP�ABSBILMBOP�FK�@LKQOLI�LC�QEB�PVPQBJ_P�@>@EB�>KA�ELT�QL�OBPMLKA�QL�OBPLRO@B�

OBNRBPQP��"V�MOB
@>@EFKD�BPPBKQF>I�OBPLRO@BP��ABSBILMBOP�@>K�BIFJFK>QB�QEB�ABMBKABK@B�LK�QEB�

KBQTLOH��BKPROFKD�FKPQ>KQ�>KA�OBIF>?IB�BUMBOFBK@BP��

)K�>AAFQFLK�QL�@>@EFKD�OBPLRO@BP��PBOSF@B�TLOHBOP�@>K�RMA>QB�>PPBQP�COLJ�QEB�PBOSBO��>IILT�CLO�

MRPE�KLQFd@>QFLKP��>KA�>IILT�>@@BPP�QL�QEB�?>@HDOLRKA�>KA�MBOFLAF@�?>@HDOLRKA�PVK@�!0)P��

7EFIB�PBOSF@B�TLOHBOP�E>SB�?B@LJB�TFABIV�>ALMQBA�>KA�PRMMLOQBA�?V�J>GLO�?OLTPBOP��KLQ�>II�

CB>QROBP�LC�PBOSF@B�TLOHBOP�>OB�>S>FI>?IB�LK�>II�?OLTPBOP��!K�BU>JMIB�LC�>�@ROOBKQIV�

RKPRMMLOQBA�CB>QROB�FP�QE>Q�LC�QEB�0RPE�!0)�LK�3>C>OF��3>C>OF�TFII�PRMMLOQ�QEB�0RPE�!0)�FK�QEB�

RM@LJFKD�OBIB>PB�LC�J>@/3�6 BKQRO>��� �FK������>KA� F/3��� ��� �>KA�F0>A/3����FK�������

4EB�3BOSF@B�7LOHBO�!0)�FP�>S>FI>?IB�LK�JLABOK�SBOPFLKP�LC�#EOLJB��%ADB��&FOBCLU��>KA�3>C>OF��

Growth of the Service Worker API 

4EB�3BOSF@B�7LOHBO�!0)�T>P�KLQ�JB>PROBA�FK�I>PQ�VB>O_P�#>M>?FIFQFBP�@E>MQBO��(LTB SBO��RPFKD�

"B@NK>������ �1L:@>�H?�MA>�/>KOB<>�3HKD>K��,%�?KHF������MH������HG�=>LDMHI�:G=�FH;BE>��

����   AMMIL�
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F:<HL
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https://developer.mozilla.org/docs/Web/API/Service_Worker_API
https://www.apple.com/macos/macos-ventura-preview/features/
https://www.apple.com/ios/ios-16/features/
https://almanac.httparchive.org/static/images/2022/capabilities/Service-Worker-API-Usage.png
https://almanac.httparchive.org/static/images/2022/capabilities/Service-Worker-API-Usage.png


A>Q>�COLJ�QEB�MOBSFLRP�VB>O_P�07!�@E>MQBO��QEB�!0)�DOBT�FK�RP>DB�COLJ�������QL�������LK�

ABPHQLM�>KA�������QL�������LK�JL?FIB�M>DBP��J>HFKD�FQ�QEB�PFUQE�JLPQ�RPBA�@>M>?FIFQV�LK�

ABPHQLM�>KA�QEB�PBSBKQE�JLPQ�RPBA�JL?FIB��

.LQB�QE>Q�ELT�QEB�PBOSF@B�TLOHBO�RP>DB�FK�QEB�07!�@E>MQBO�FP�JB>PROBA�AFCCBOP�COLJ�ELT�QEB�

#>M>?FIFQFBP�@E>MQBO�JB>PROBP�FQ��!AAFQFLK>IIV��>�?RD�FK�QEB�A>Q>�MFMBIFKB�CLO�I>PQ�VB>O_P�07!�

@E>MQBO�T>P�CLRKA��OBPRIQFKD�FK�>K�RKABO@LRKQFKD�LC�PBOSF@B�TLOHBO�RP>DB��

&LO�>�ABBMBO�AFSB�FKQL�PBOSF@B�TLOHBO�RP>DB�LK�QEB�TB?��@EB@H�LRQ�QEB�07 !�@E>MQBO�LC�QEB�

�����7 B?�!IJ>K>@��

Gamepad API 

4EB�#:F>I:=��,% �FP�ELT�TB?�>MMIF@>QFLKP�OBPMLKA�QL�FKMRQ�COLJ�D>JBM>AP�>KA�LQEBO�D>JB�

@LKQOLIIBOP��4EFP�!0)�E>P�QEOBB�FKQBOC>@BP��LKB�QE>Q�OBMOBPBKQP�QEB�@LKQOLIIBO�@LKKB@QBA�QL�QEB�

ABSF@B��LKB�QE>Q�OBMOBPBKQP�?RQQLKP�LK�QEB�@LKKB@QBA�@LKQOLIIBO��>KA�dK>IIV��LKB�QE>Q�FP�CLO�

BSBKQP�dOBA�TEBK�>�D>JBM>A�FP�@LKKB@QBA�LO�AFP@LKKB@QBA��

window . addEventListener ( "gamepadconnected" , (e) => { 

  const  gp = navigator. getGamepads ()[e.gamepad.index]; 

  console. log (`Controller connected at index ${gp.index}`); 

}); 

4EB�'>JBM>A�!0)�FP�>S>FI>?IB�LK�JLABOK�SBOPFLKP�LC�#EOLJB��%ADB��&FOBCLU��>KA�3>C>OF��
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http://127.0.0.1:8080/en/2021/pwa#service-workers-usage
http://127.0.0.1:8080/en/2022/pwa#service-workers
https://developer.mozilla.org/docs/Web/API/Gamepad_API


Growth of the Gamepad API 

4EB�'>JBM>A�!0)�PEORKH�FK�RP>DB�COLJ�������FK������QL�������FK������LK�ABPHQLM��/K�

JL?FIB��RPB�PEORKH�COLJ�������FK������QL�������FK�������!P�>�OBPRIQ��QEFP�VB>O��QEB�'>JBM>A�

!0)�T>P�QEB�PBSBKQE�JLPQ�RPBA�@>M>?FIFQV�LK�ABPHQLM�>KA�QEB�PFUQE�JLPQ�RPBA�JL?FIB��

7 B?�>MMIF@>QFLKP�PR@E�>P�'LLDIB_P�3Q>AF>��.6)$)!_P�'B&LO@B�.LT��>KA�-F@OLPLCQ_P�8?LU�#ILRA�

'>JFKD�MOLSFAB�D>JFKD�BUMBOFBK@BP�QE>Q�ORK�LK�QEB�@ILRA�@LJM>O>?IB�QL�QEB�BUMBOFBK@B�LC�

ORKKFKD�D>JBP�LK�IL@>I�ABSF@BP�LO�>�D>JFKD�@LKPLIB��4E>KHP�QL�QEB�'>JBM>A�!0)��QEBPB�TB?�

>MMIF@>QFLKP�>IILT�RPBOP�QL�RPB�QO>AFQFLK>I�@LKPLIB�D>JB�@LKQOLIIBOP�O>QEBO�QE>K�GRPQ�>�HBV?L>OA�

>KA�JLRPB��

"B@NK>������� �1L:@>�H?�MA>�#:F>I:=��,%�?KHF������MH������HG�=>LDMHI�:G=�FH;BE>��
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Part II Chapter 17 

PWA 
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QEBV�@>K�?B�RPFKD�PBOSF@B�TLOHBO�CLO�KLQFd@>QFLKP�LO�RQFIFWFKD�QB@EKFNRBP�QL�@>@EB�OBNRBPQP�

J>AB�LKIV�TEBK�QEB�PFQB�FP�ORKKFKD��>IPL�HKLTK�>P�ORKQFJB�@>@EFKD��� ��

7EFIB�QEBPB�>OB�PQFII�QEB�JLPQ�RPBA�BSBKQP��QEB�FK@OB>PB�LC�LQEBO�QVMBP�LC�BSBKQP�?BFKD�RPBA�

IB>AP�RP�QL�PMB@RI>QB�QE>Q�QEBOB�FP�>K�FK@OB>PBA�KRJ?BO�LC�PBOSF@B�TLOHBOP�KLQ��LKIV	�?BFKD�RPBA�

CLO�MOB
@>@EFKD�>P�QEBFO�J>FK�Q>PH��

Notification-related events 

0RPE�KLQFd@>QFLK�BSBKQP�@LJB�KBUQ�FK�JLPQ�RPBA�PBOSF@B�TLOHBO�JBQELAP��

b� notificationclick �@LJBP�RM�QL������� ��� �LSBO�I>PQ�VB>O_P�A>Q>	�LK�ABPHQLM�

>KA������ � �� 	�LK�JL?FIB��

b� push ������ � ��� 	�LK�ABPHQLM�>KA������� �� 	�LK�JL?FIB��

b� notificationclose �FP�KLT�>Q������� �� 	�LK�ABPHQLM�>KA������� ��� 	�LK�

JL?FIB��

!�@LRMIB�LC�Q>HB>T>VP�EBOB�FP�QE>Q�JLJBKQRJ�@LKQFKRBP�QL�DOLT�QEFP�VB>O�CLO�07!P�LK�

ABPHQLM��>KA�MRPE�KLQFd@>QFLKP�FP�KLQ�>K�BU@BMQFLK��5P>DB�LC�OBI>QBA�BSBKQP�CLO�KLQFd@>QFLKP�E>P�

DLKB�RM�>OLRKA������->KV�QTB>HP�>KA�dUBP�E>SB�?BBK�TLOHBA�LK�FK�AFCCBOBKQ�MI>QCLOJP�QL�

J>HB�PROB�QE>Q�QEBPB�MFB@BP�LC�58�CBBI�@LJMIBQBIV�FKQBDO>QBA�TFQE�QEB�ELPQ�/3��7B�BUMB@Q�

QEBPB�KRJ?BOP�QL�@LKQFKRB�DOLTFKD��CLIILTFKD�QEB�KBTIV�>KKLRK@BA�PRMMLOQ�CLO�7B?�0RPE�LK�

"B@NK>������ �/>KOB<>�PHKD>K�>O>GML�MA:M�:K>� install �>O>GML�HG�FH;BE>��

61% 

"B@NK>������ �/>KOB<>�PHKD>K�>O>GML�MA:M�:K>�notificationclick �>O>GML�HG�=>LDMHI��

57% 
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https://web.dev/runtime-caching-with-workbox/
https://webkit.org/blog/12945/meet-web-push/


7 B?HFQ��� ��4EFP�FP�>�CB>QROB�QE>Q�E>P�?BFKD�OBNRBPQBA�?V�J>KV�ABSBILMBOP�CLO�>�ILKD�QFJB�>KA�

dK>IIV�E>SFKD�PRMMLOQ�LK�J>@/3]>KA�ELMBCRIIV�PLLK�F/3�ABSF@BP]@>K�BK@LRO>DB�ABSBILMBOP�

QL�RPB�QEB�!0)��

Background processing events 

4EB�OBJ>FKFKD�BSBKQP�FK�QEB�@E>OQ�OBMOBPBKQ�?>@HDOLRKA�MOL@BPPFKD�BSBKQP��

b� fetch ��TEF@E�L@@ROP�TEBK�>�OBNRBPQ�FP�PBKQ�QL�QEB�PBOSBO��@>K�?B�RPBA�QL�FKQBO@BMQ�

P>FA�OBNRBPQ�>KA�OBPMLKA�TFQE�@RPQLJ�LO�@>@EBA�>PPBQP��BK>?IFKD�LCeFKB�PRMMLOQ�CLO�

LRO�07!P��&BQ@E�RP>DB�FP�����LK�ABPHQLM�>KA�����LK�JL?FIB��

b� sync ��TEF@E�dOBP�TEBK�QEB�5!�?BIFBSBP�QEB�RPBO�E>P�@LKKB@QFSFQV��E>P�>�RP>DB�LC�

���LK�ABPHQLM�>KA����LK�JL?FIB��

b� periodicsync ��TEF@E�>IILTP�TB?�>MMIF@>QFLKP�QL�MBOFLAF@>IIV�PVK@EOLKFWB�A>Q>�FK�

QEB�?>@HDOLRKA��FP�@ROOBKQIV�>Q�������LK�?LQE�ABPHQLM�>KA�JL?FIB�MI>QCLOJP��)Q�

PELRIA�?B�KLQBA�QE>Q�periodicsync �FP�IFJFQBA�QL�>�J>U�LC�LK@B�BSBOV����ELROP��

4EFP�@>K�?B�>OQFd@F>IIV�PRMMOBPPFKD�RP>DB�LC�QEB�CB>QROB��

"B@NK>������ �/>KOB<>�PHKD>K�>O>GML�MA:M�:K>� fetch �>O>GML�HG�=>LDMHI��

49% 
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Other popular SW features 

3FJFI>O�QL�QEB�PQ>QP�LC�I>PQ�VB>O��� ��QEB�skipWaiting �JBQELA�QE>Q�FP�RPBA�QL�FJJBAF>QBIV�

>@QFS>QB�QEB�PBOSF@B�TLOHBO�FP�PQFII�SBOV�MLMRI>O�>JLKD�ABSBILMBOP��?BFKD�MOBPBKQ�LK�����LC�

ABPHQLM�>KA�����LC�JL?FIB�TB?�>MMP��

4EBPB�>OB�QEB�QLM�JLPQ�RPBA�PBOSF@B�TLOHBO�L?GB@QP��

"B@NK>������ �1L:@>�H?�skipWaiting() �F>MAH=��

����   AMMIL�
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https://almanac.httparchive.org/static/images/2022/pwa/usage-skip-waiting.png
https://almanac.httparchive.org/static/images/2022/pwa/usage-skip-waiting.png
https://almanac.httparchive.org/en/2021/pwa#other-popular-service-worker-features
https://developer.mozilla.org/docs/Web/API/ServiceWorkerGlobalScope/skipWaiting
https://developer.mozilla.org/docs/Web/API/ServiceWorkerGlobalScope/skipWaiting


!KA�QEBPB�>OB�QEB�JLPQ�RPBA�JBQELAP��

"B@NK>������ �)HLM�NL>=�L>KOB<>�PHKD>K�H;C><ML��

"B@NK>������ �)HLM�NL>=�L>KOB<>�PHKD>K�H;C><M�F>MAH=L��
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https://almanac.httparchive.org/static/images/2022/pwa/most-used-sw-objects.png
https://almanac.httparchive.org/static/images/2022/pwa/most-used-sw-objects.png
https://almanac.httparchive.org/static/images/2022/pwa/most-used-sw-objects-methods.png
https://almanac.httparchive.org/static/images/2022/pwa/most-used-sw-objects-methods.png


Web App Manifest 

4EB�3 >;��II�):GB?>LM�dIB�FP�>�*3/.�dIB�QE>Q�@LKQ>FKP�FKCLOJ>QFLK�>?LRQ�QEB�>MMIF@>QFLK�FQPBIC��

4EB�J>KFCBPQ�dIB�FP�QEB�LQEBO�J>FK�@LOB�QB@EKLILDV�QE>Q�ABdKBP�07!P��!JLKD�QEB�A>Q>�QE>Q�FP�

MOBPBKQ�FK�QEB�HBV
S>IRB�M>FOP�FP�FKCLOJ>QFLK�OBIBS>KQ�QL�AFPMI>V��MOLJLQB�>KA�FKQBDO>QB�QEB�>MM�

FKQL�QEB�ELPQ�/3��

+BBMFKD�QEB�TB?�>MM_P�J>KFCBPQ�CRIIV�>RQELOBA�FP�BPPBKQF>I�QL�Q>HB�>AS>KQ>DB�LC�>AS>K@BA�

AFP@LSBO>?FIFQV�QEOLRDE�LKIFKB�OBMLPFQLOFBP��PR?JFPPFLKP�QL�>MMIF@>QFLK�PQLOBP��>KA�JLOB�

OB@BKQIV��>�T>V�QL�Q>M�FKQL�>AS>K@BA�@>M>?FIFQFBP�IFHB�PE>OB�Q>ODBQ�>KA�dIB�E>KAIFKD�CLO�VLRO�>MM��

#RQQFKD�BADB�TLOH�QL�BK>?IB�7FADBQP�?>PBA�LK�07!�QB@EKLILDV��� �FP�>IPL�?BFKD�OLLQBA�FK�QEB�

J>KFCBPQ��MOLSFKD�QEB�SBOP>QFIFQV�LC�QEB�dIB�FQPBIC�CLO�>AS>K@BA�MI>QCLOJ�FKQBDO>QFLK�BSBK�CROQEBO��

&LO�JLPQ�@>PBP]����FK�ABPHQLM�>KA�����FK�JL?FIB]QEB�J>KFCBPQP�TB�CLRKA�>OB�*3/.�

M>OP>?IB��4EFP�FKAF@>QBP�QE>Q�>IJLPQ�>II�TB?�>MMP�QE>Q�RPB�QEB�J>KFCBPQ�>OB�@LOOB@QIV�CLOJBA��

4EFP�ALBP�KLQ�FKAF@>QB�@LJMIBQBKBPP�LO�JFKFJRJ�>S>FI>?FIFQV�LC�@BOQ>FK�dBIAP�QE>Q�TLRIA�

@LKQOF?RQB�QL�QEB�FKPQ>II>QFLK�LC�QEB�TB?�>MM��!P�>�J>QQBO�LC�C>@Q��QEBOB�FP�@ROOBKQIV�KL�OBNRFOBA�

MOLMBOQFBP�CLO�QEB�->KFCBPQ�dIB��!J�BJMQV�dIB�QB@EKF@>IIV�FP�>�S>IFA�->KFCBPQ�dIB��

4EB�J>KFCBPQ�dIB�MI>VP�>�HBV�M>OQ�FK�PFDK>IFKD�QL�QEB�?OLTPBO�QL�MOLJMQ�CLO�FKPQ>II>QFLK��QELRDE�

QEB�T>V�QEB�MOLJMQ�FP�QOFDDBOBA�S>OFBP�TFQE�AFCCBOBKQ�?OLTPBOP��� ��QEBOB_P�>IT>VP�>�PR?PBQ�LC�QEB�

J>KFCBPQ�dIB�FKSLISBA��

"BILT�>OB�QEB�RP>DB�KRJ?BOP�LC�J>KFCBPQ�dIB�>ILKDPFAB�PBOSF@B�TLOHBO��4EBPB�QTL�RPBA�FK�

@LKGRK@QFLK�DBKBO>IIV�FJMIV�FKPQ>II>?FIFQV��

"B@NK>������ �, >K<>GM�H?�F:GB?>LM�\E>L�I:KL:;E>�HG�=>LDMHI��

95% 

����   AMMIL�
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https://github.com/aarongustafson/pwa-widgets#how-widgets-are-represented-in-these-apis
https://web.dev/installable-manifest/#in-other-browsers


4EB�A>Q>�QBIIP�RP�QE>Q�TB?�>MMIF@>QFLKP�>OB�>OLRKA���QFJBP�JLOB�IFHBIV�QL�E>SB�>�J>KFCBPQ�dIB�

QE>K�>�PBOSF@B�TLOHBO��!�@LKQOF?RQFKD�C>@QLO�FP�QE>Q�J>KV�MI>QCLOJP��PR@E�>P�#LKQBKQ�

->K>DBJBKQ�3VPQBJP��#-3P	��>RQL
DBKBO>QB�J>KFCBPQ�dIBP�CLO�TB?PFQBP��

/KIV�>�PJ>II�MBO@BKQ>DB�LC�TB?PFQBP]�����LK�?LQE�ABPHQLM�>KA�JL?FIB]FJMIBJBKQ�?LQE�

PBOSF@B�TLOHBO�>KA�J>KFCBPQ�dIBP��TEF@E�JB>KP�IBPP�QE>K����LC�TB?PFQBP�@>K�?B�FKPQ>IIBA�LK�

ABSF@BP�IFHB�QO>AFQFLK>I�>MMP��

&LO�QEFP�@E>MQBO�TB�>OB�JLPQIV�FKQBOBPQBA�FK�PFQBP�QE>Q�E>SB�?LQE�>�PBOSF@B�TLOHBO�>KA�>�

J>KFCBPQ�PL\RKIBPP�LQEBOTFPB�KLQBA]QEB�J>KFCBPQ�A>Q>�MOBPBKQ�FK�QEFP�@E>MQBO�>OB�CLO�07!�

PFQBP��

"B@NK>������� �/>KOB<>�3HKD>K�:G=�):GB?>LM�NL:@>��
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https://almanac.httparchive.org/static/images/2022/pwa/sw-manifest-usage.png
https://almanac.httparchive.org/static/images/2022/pwa/sw-manifest-usage.png


Manifest properties 

, LLHFKD�>Q�QLM�MOLMBOQFBP�RPBA�FK�J>KFCBPQ�dIBP�QEFP�VB>O�>P�@LJM>OBA�QL�I>PQ�VB>O��QEBOB�FP�KL�

PFDKFd@>KQ�@E>KDB��

.LQB�QE>Q�QEB�gcm_sender_id ��FP�KLQ�>�PQ>KA>OAFWBA�MOLMBOQV��)Q�FP�RPBA�?V�QEB�'LLDIB�

$BSBILMBO�#LKPLIB�QL�FABKQFCV�>K�>MM�>KA�BK>?IBA�LIABO�SBOPFLKP�LC�#EOLJB�QL�FJMIBJBKQ�TB?�

MRPE��TEF@E�OBIFBA�LK�QEB�'#-�PBOSF@B��

-LPQ�07 !P������CLO�ABPHQLM�>KA�����CLO�JL?FIB�AL�KLQ�ABdKB�>�MOBCBOOBA�LOFBKQ>QFLK��7EBK�

PBQ��QEB�JLPQ�COBNRBKQIV�RPBA�S>IRB�FP�`MLOQO>FQ�a�TFQE�����LK�ABPHQLM�>KA�����LK�JL?FIB�TB?�

PFQBP�ABdKFKD�QE>Q�S>IRB�LK�QEBFO�J>KFCBPQ��

display  property 

$FDDFKD�FKQL�QEB�display �MOLMBOQV�JLOB��TB�PBB�QEB�CLIILTFKD�S>IRBP��

"B@NK>������� �0HI�,3 ��F:GB?>LM�IKHI>KMB>L��
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https://almanac.httparchive.org/static/images/2022/pwa/top-pwa-manifest-props.png
https://almanac.httparchive.org/static/images/2022/pwa/top-pwa-manifest-props.png


display: standalone �JLAB�FP�QEB�JLPQ�@LJJLK�AFPMI>V�JLAB��RPBA�?V�>IJLPQ�����LC�

TB?PFQBP�QE>Q�ABdKB�>�AFPMI>V�JLAB��)Q_P�>IPL�LKB�LC�QEB�AFPMI>V�JLABP�QE>Q�BK>?IBP�>K�>MM�QL�?B�

FKPQ>II>?IB��

"B@NK>������� �,3 ��F:GB?>LM�=BLIE:R�O:EN>L��
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https://almanac.httparchive.org/static/images/2022/pwa/display-values.png
https://almanac.httparchive.org/static/images/2022/pwa/display-values.png


icons  property 

07 !P�KBBA�QL�DBKBO>QB�AFCCBOBKQ�F@LK�PFWBP�QL�>@@LJJLA>QB�QEB�O>KDB�LC�PROC>@BP�TEBOB�QEB�

>MM�@>K�?B�>ASBOQFPBA�>KA�MI>@BA��->KV�QLLIP�BUFPQ�QL�DBKBO>QB�QEB�MIBQELO>�LC�F@LKP�KBBABA�CLO�

AFCCBOBKQ�ABPHQLM�>KA�JL?FIB�BKSFOLKJBKQP��4EB���JLPQ�@LJJLK�F@LK�PFWBP�MOBPBKQ�FK�J>KFCBPQ�

dIBP�>OB�192x192 �>KA�512x512 ��"LQE�PFWBP�>MMB>O�FK�>OLRKA�����LC�QEB�J>KFCBPQ�dIBP�

>K>IVWBA��

Installation and discoverability properties 

!�TB?�>MM�J>KFCBPQ�dIB�@>K�@LKQ>FK�A>Q>�QE>Q�FP�RPBCRI�FK�ABP@OF?FKD�LC�QEB�>MMIF@>QFLK��4EBPB�

MOLMBOQFBP�@>K�?B�RPBA�?V�PQLOBP�LO�LQEBO�AFPQOF?RQFLK�JB@E>KFPJP�QL�MOLJLQB�QEB�>MMIF@>QFLK��

!K�FK@OB>PBA�DOLTQE�LC�OF@E�?OLTPBO
?>PBA�FKPQ>II>QFLK�AF>ILDP��� �FP�>IPL�RQFIFWFKD�QEBPB�dBIAP�

JLOB�MOLJFKBKQIV��2BIBS>KQ�dBIAP��TEF@E�@>K�?B�CLRKA�>P�M>OQ�LC�QEB�!MMIF@>QFLK�)KCLOJ>QFLK�

PRMMIBJBKQ�QL�QEB�->KFCBPQ�dIB�>OB�IFPQBA�?BILT��

b� description ��4EFP�MOLMBOQV�BUFPQP�FK�����LC�ABPHQLM�>KA�����LC�JL?FIB�TB?�>MM�

J>KFCBPQP��4EB�ABP@OFMQFLK�FP�FJMLOQ>KQ�PFK@B�FQ�BUMI>FKP�TE>Q�QEB�>MMIF@>QFLK�ALBP��

)Q_P�@LJJLKIV�RPBA�QL�MOLSFAB�FKCLOJ>QFLK�>?LRQ�QEB�>MM�CLO�>�PQLOB��#ROOBKQIV�

>OLRKA�>�QEFOA�LC�FKPQ>II>?IB�07!P�TLRIA�LCCBO�QEFP�FKCLOJ>QFLK��

"B@NK>������� �0HI�,3 ��F:GB?>LM�B<HG�LBS>L��
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https://almanac.httparchive.org/static/images/2022/pwa/top-icon-sizes.png
https://almanac.httparchive.org/static/images/2022/pwa/top-icon-sizes.png
https://developer.chrome.com/blog/richer-pwa-installation


b� screenshots ��4EFP�MOLMBOQV�MOLSFABP�QEB�52,P�LC�LKB�LO�JLOB�P@OBBKPELQP�CLO�

RPB�FK�>MM�PQLOBP�>KA�FK
?OLTPBO�FKPQ>II�MOLJMQP��07!P�TFQE�J>KFCBPQP�QE>Q�Q>HB�

>AS>KQ>DB�LC�QEFP�CB>QROB�QLQ>I�������CLO�ABPHQLM�>KA�������CLO�JL?FIBP�ABSF@BP��

b� categories ��5PBA�>P�EFKQP�CLO�@>Q>ILD�LOD>KFW>QFLK��

b� iarc_rating_id ��)Q_P�>�PQOFKD�QE>Q�OBMOBPBKQP�QEB�)!2 #�@BOQFd@>QFLK�@LAB��� �LC�QEB�

TB?�>MM��������LC�ABPHQLM�>KA�JL?FIB�>MMP�RQFIFWB�QEFP�dBIA�QL�>ASBOQFPB�QEB�O>QFKD�

LC�QEBFO�>MM�LO�D>JB��

Manifest categories 

, BQ_P�AFD�FKQL�QEB�@>QBDLOFBP�IFQQIB�JLOB��

!KA�TB�TFII�>IPL�PELT�QEB�P>JB�A>Q>�CLO�>II�TB?PFQBP��O>QEBO�QE>K�GRPQ�QELPB�TFQE�>�PBOSF@B�

TLOHBO�TEF@E�TB�>OB�RPFKD�>P�LRO�ABdKFQFLK�LC�`07!�PFQBPa��

"B@NK>������� �0HI�,3 ��F:GB?>LM�<:M>@HKB>L��
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https://www.globalratings.com/how-iarc-works.aspx
https://almanac.httparchive.org/static/images/2022/pwa/top-pwa-manifest-cats.png
https://almanac.httparchive.org/static/images/2022/pwa/top-pwa-manifest-cats.png


4EB�QLM�@>QBDLOFBP�CLO�?LQE�TB?PFQBP�>KA�07!P�OBJ>FK�QEB�P>JB��VBQ�B>@E�FP�PIFDEQIV�AFCCBOBKQ��

4LM�@>QBDLOFBP�>OB�PELMMFKD��KBTP��>KA�?RPFKBPP��

Advanced capabilities 

4EB�J>KFCBPQ�dIB�>IPL�>IILTP�CLO�QEB�>@QFS>QFLK�LC�JLABOK�MI>QCLOJ�@>M>?FIFQFBP��4EBPB�

@>M>?FIFQFBP�@>K�>IILT�CLO�>AS>K@BA�TFKALTFKD�@>M>?FIFQFBP�LO�OBDFPQO>QFLK�LC�?BE>SFLOP�FK�QEB�

ELPQ�/3��->KV�LC�QEBPB�@>M>?FIFQFBP�E>SB�I>KABA�SBOV�OB@BKQIV�FKQL�QEB�MI>QCLOJ��>KA�QEBOBCLOB��

TB�ELMB�QEFP�A>Q>�OBDFPQBO�>K�FK@BMQFLK�LC�J>KV�LC�QEBPB�KBT�!0)P��

!P�QEBPB�>OB�IBPPBO
RPB��JLOB�>AS>K@BA��@>M>?FIFQFBP�QEBV�AL�KLQ�PELT�LK�LRO�MOBSFLRP�DO>ME�LC�

QEB�QLM�J>KFCBPQ�MOLMBOQFBP��?RQ�>OB�TLOQE�ILLHFKD�>Q�QL�PBB�QEBFO�RP>DB�QLL��

b� shortcuts �������LC�ABPHQLM�>KA������LC�JL?FIB�07!P�>OB�RPFKD�PELOQ@RQP�QL�

ABBM�IFKH�FKQL�QEB�>MM��

b� file_handlers ��>IILTP�>K�FKPQ>IIBA�07!�QL�OBDFPQBO�FQPBIC�>P�>�E>KAIBO�CLO�>�

PMB@Fd@�dIB�BUQBKPFLK��/KIV�������LC�ABPHQLM�>KA�������LC�JL?FIB�>OB�RPFKD�

file_handlers ��

b� protocol_handlers ��07 !P�@>K�OBDFPQBO�QL�?B�E>KAIBOP�CLO�MOBABdKBA�LO�@RPQLJ�

MOLQL@LIP��#ROOBKQ�RP>DB�PQ>KAP�>Q����LK�ABPHQLM�>KA�������CLO�JL?FIB�TB?�PFQBP��

"B@NK>������� �0HI�F:GB?>LM�<:M>@HKB>L��

Part II Chapter 17 : PWA

2022 Web Almanac by HTTP Archive 545

https://almanac.httparchive.org/static/images/2022/pwa/top-manifest-cats.png
https://almanac.httparchive.org/static/images/2022/pwa/top-manifest-cats.png


b� share_target �������LC�ABPHQLM�>KA������LC�JL?FIB�07!P�E>SB�QEB�>?FIFQV�QL�

OBDFPQBO�QEBJPBISBP�QL�OB@BFSB�PE>OBA�A>Q>��

b� 7FKALT�#LKQOLIP�/SBOI>V��� ��4EB�>?FIFQV�QL�COBB�QEB�>OB>�DBKBO>IIV�L@@RMFBA�?V�QEB�

QFQIB�?>O�FP�>�ABPHQLM�LKIV�CB>QROB��4EFP�CB>QROB�E>P�OB@BKQIV�I>RK@EBA�FK�#EOLJFRJ�

����>KA�������LC�J>KFCBPQP�LC�ABPHQLM�07!P�>OB�RQFIFWFKD�FQ��

b� note_taking �����LC�ABPHQLM�>KA�������LC�JL?FIB�PFQBP�>OB�RPFKD�QEB�>?FIFQV�QL�

E>SB�PMB@F>I�FKQBDO>QFLK�>P�>�@LKSBKFBKQ�T>V�LC�Q>HFKD�>�NRF@H�KLQB��

Manifest preferring native 

4EBOB�FP�>�MOLMBOQV�FK�QEB�J>KFCBPQ�QE>Q�PMB@FdBP�FC�>MMIF@>QFLKP�IFPQBA�FK�QEB�

related_applications �dBIA�PELRIA�?B�MOBCBOOBA�LSBO�QEB�TB?�>MMIF@>QFLK��4EFP�JFDEQ�J>HB�

QEB�RPBO�>DBKQ�PRDDBPQ�QEB�FKPQ>II>QFLK�LC�QEB�OBI>QBA�>MM�FKPQB>A�LC�QEB�TB?�>MM��&OLJ�>II�QEB�

J>KFCBPQ�dIBP�>K>IVWBA��LKIV������LK�ABPHQLM�>KA������LK�JL?FIB�J>KFCBPQP�PBQ�QEFP�MOLMBOQV��

Fugu APIs 

07 !P�DL�E>KA�FK�E>KA�TFQE�>AS>K@BA�TB?�@>M>?FIFQFBP��4EBPB�@>M>?FIFQFBP�>OB�DBKBO>IIV�M>OQ�LC�

MOLGB@Q�&RDR�TEF@E�FP�QEB�@LABK>JB�CLO�>�@LIIB@QFLK�LC�KBT�TB?�MI>QCLOJ�CB>QROBP�FK@R?>QFKD�

TFQEFK�QEB�#EOLJFRJ�MOLGB@Q��

&OLJ�QEB�DOLTFKD�IFPQ�LC�CB>QROBP�QE>Q�E>SB�?BBK�>AABA�QL�QEB�TB?�MI>QCLOJ��QEBPB�>OB�QEB�QLM�

!0)P�?BFKD�RPBA�LK�QEB�TB?�QE>Q�>OB�RPBCRI�CLO�07!P�TFQE�TB?��

"B@NK>������� �):GB?>LM�\E>L�PBMA�:�K>E:M>=9:IIEB<:MBHGL�\>E=�HG�FH;BE>��

2.0% 

"B@NK>������� �)HLM�NL>=�"N@N��,%��=>LDMHI���

8.8% 

����   AMMIL�

PB<@�@BMAN;�BH
PBG=HP�<HGMKHEL�HO>KE:R
�

Part II Chapter 17 : PWA

546 2022 Web Almanac by HTTP Archive

https://wicg.github.io/window-controls-overlay/


Api Desktop Mobile 
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Lighthouse audits 
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Web Push Notifications 
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Plugins 
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Jamstack 
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Introduction 
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Quantifying the Jamstack: what counts? 
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Is every static site a Jamstack site? 
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Does a Jamstack site have to use JavaScript? 
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Does using the Jamstack mean a specific framework? 
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Understanding the environmental impact of the web 

4EB�FKQBOKBQ�FP�QEB�DOB>QBPQ��JLPQ�BKBODV�FKQBKPB��J>@EFKB�QE>Q�E>P�BSBO�BUFPQBA��4L�@OB>QB�>KA�

J>FKQ>FK�QEB�FKQBOKBQ�OBNRFOBP�J>PPFSB�J>QBOF>I�FKMRQ��/KB�PBOSBO�@>K�@>RPB�LKB�QLK�LO�JLOB�LC�

#/��AROFKD�J>KRC>@QROB��!�I>MQLM�@>K�@>RPB�����HD�LC�#/��QL�J>KRC>@QROB��>KA�OBPRIQ�FK�QEB�

JFKFKD�LC�������HD�LC�O>T�J>QBOF>IP��4EBOB�FP�KL�PR@E�QEFKD�>P�PRPQ>FK>?IB�JFKFKD��

7EFIB�JLPQ�LC�QEB�BKBODV�>KA�T>PQB�LC�QEB�FKQBOKBQ�FP�BJ?BAABA�FK�QEB�ABSF@BP�QEBJPBISBP��QEB�

BKBODV�OBNRFOBA�QL�ORK�QEB�FKQBOKBQ�FP�KLQ�FKPFDKFd@>KQ��7EFIB�TB�>OB�@LKPQ>KQIV�J>OHBQBA�QL�

>?LRQ�ELT�A>Q>�FP�BPPBKQF>IIV�COBB��QL�PQLOB�>P�JR@E�>P�TB�T>KQ��A>Q>�PQLO>DB�>KA�MOL@BPPFKD�

E>SB�OB>I�>KA�BUMLKBKQF>IIV�DOLTFKD�BKBODV�ABJ>KAP��)K�������CLO�BU>JMIB��A>Q>�@BKQBOP�FK�

)OBI>KA�TBOB�@LKPRJFKD����LC�BIB@QOF@FQV��?V������QE>Q�E>A�DOLTK�QL����]JLOB�QE>K�QEB�

ABJ>KA�LC�>II�QEB�ELRPBP�>KA�?RFIAFKDP�FK�ORO>I�)OBI>KA��

����   AMMIL�

;EH@�FHSBEE:�HK@
>G
BGM>KG>M�<NEMNK>
FHSBEE:�>QIE:BGL
=><>IMBO>�=>LB@G�I:MM>KGL
�
����   AMMIL�

PPP�FB@AMR;RM>L�<HF
;EH@
PA:M�BL�<HKIHK:M>�=B@BM:E�K>LIHGLB;BEBMR
�

Part III Chapter 20 : Sustainability

612 2022 Web Almanac by HTTP Archive

https://blog.mozilla.org/en/internet-culture/mozilla-explains/deceptive-design-patterns/
https://www.mightybytes.com/blog/what-is-corporate-digital-responsibility/
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How many of the sites listed in the HTTP Archive run on green hosting? 
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https://www.mightybytes.com/blog/where-do-digital-emissions-come-from/
https://www.mightybytes.com/blog/where-do-digital-emissions-come-from/
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https://www.mightybytes.com/blog/how-to-design-an-impact-business-model/
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Optimizing your content 
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Including as little as possible directly in HTML 
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*>S>3@OFMQ�FP�LC�PMB@F>I�@LK@BOK�EBOB��>P�FQ�KLQ�LKIV�KBBAP�QL�?B�ALTKIL>ABA��FQ�>IPL�KBBAP�QL�?B�

M>OPBA�>KA�BUB@RQBA��

(RDB�dIBP�@>K�E>SB�>K�LKDLFKD�MBOCLOJ>K@B�MBK>IQV��BSBK�FC�VLRO�RPBO�ALBP�T>FQ�CLO�QEBJ�QL�?B�

FKFQF>IIV�ALTKIL>ABA��4EBV�@>K�B>Q�RM�>II�@IFBKQ
PFAB�OBPLRO@BP�>S>FI>?IB�QL�QEB�?OLTPBO��IB>AFKD�

QL�PILT�MBOCLOJ>K@B��LO�BSBK�@O>PEFKD�QEB�?OLTPBO�BKQFOBIV��

-LABOK��EFDE
BKA�PJ>OQMELKBP��I>MQLMP��>KA�Q>?IBQP�JFDEQ�E>SB�QEB�MLTBO�QL�E>KAIB�QEBPB�

I>ODB�dIBP�TFQELRQ�KLQF@B>?IB�MBOCLOJ>K@B�FPPRBP�?RQ�LIABO�LO�ILTBO
MLTBOBA�ABSF@BP�J>V�TBII�

PQORDDIB��4EBPB�>OB�>IPL�LCQBK�QEB�P>JB�ABSF@BP�TFQE�PILT�>KA�MLQBKQF>IIV�BUMBKPFSB�JL?FIB�

@LKKB@QFLKP]IB>AFKD�QL�>�_ALR?IB�MBK>IQV_�CLO�MBLMIB�TEL�MLQBKQF>IIV�KBBA�PFJMIB��OBIF>?IB�

>@@BPP�QEB�JLPQ��

What are we shipping? 

0OFLO�QL�QEB�FKQOLAR@QFLK�LC�(4-,�����FK�������M>DB�TBFDEQP�TBOB�MOBAF@Q>?IB�>KA�J>K>DB>?IB��

4EB�LKIV�>PPBQ�QL�TBFDE�T>P�QEB�(4-,��2&#���� ��� �FKQOLAR@BA�QEB�<img> �Q>D��0>DB�TBFDEQ�

AO>J>QF@>IIV�FK@OB>PBA�LK@B�FJ>DBP�@LRIA�?B�FK@IRABA�LK�TB?�M>DBP��

&ROQEBO�SBOPFLKP�LC�QEB�(4-,�PMB@�>AABA�BSBK�JLOB�CB>QROBP�QE>Q�@LRIA�>AA�TBFDEQ]IFHB�

BUQBOK>I�#33��>IILTFKD�@LKPFPQBKQ�PQVIFKD�>@OLPP�M>DBP��

����   AMMIL�

PPP�K?<�>=BMHK�HK@
K?<
K?<�����
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https://www.rfc-editor.org/rfc/rfc1866


�����P> T�QEB�dOPQ�BJBODBK@B�LC�*>S>3@OFMQ�������?OLRDEQ�8(2��>KA������P>T�QEB�?FOQE�LC�

IF?O>OFBP�IFHB�G1RBOV��CLIILTBA�?V�CO>JBTLOHP�IFHB�!KDRI>O��2B>@Q��6RB��>KA�J>KV�JLOB��CRIIV�

RKIB>PEFKD�QEB�IBSF>QE>K�FK�T>FQFKD��*>S>3@OFMQ��

4EB�PTBII�LC�M>DB�TBFDEQ�?OLRDEQ�>�MOLIFCBO>QFLK�LC�dIB�QVMBP�FKQBKABA�QL�FJMOLSB�MBOCLOJ>K@B�

TEFIB�OBQ>FKFKD�CRK@QFLK>IFQFBP��%U>JFKFKD�QEBJ�?V�>PPBQ�QVMB�TFII�EFDEIFDEQ�QEB�QO>AB
LCCP��

Images 

)J>DBP�>OB�QEB�MLPQBO�@EFIA�CLO�?>I>K@B�?BQTBBK�MBOCLOJ>K@B
BKE>K@FKD�QB@EKLILDFBP�>KA�

>PPBQ�?VQB�PFWB��4EBPB�PQ>QF@�dIBP�PBOSB�>P�OBPLRO@BP�QL�?RFIA�LRQ�>KA�OBKABO�TB?�M>DBP��4EB�

FK@OB>PFKDIV�SFPR>I�K>QROB�LC�QEB�TB?�BKPROBP�QEB�JBAF>�QVMB�TFII�OBQ>FK�FQP�QFQIB�>P�JLPQ�

R?FNRFQLRP�>PPBQ��

/IABO�CLOJ>QP�IFHB�0.'��*0%'��>KA�')&�BKGL V�QEBFO�IBD>@V�LC�?OL>ABO�`EFPQLOF@>Ia�?OLTPBO�

PRMMLOQ��0BOCLOJ>K@B
CL@RPBA�dIB�QVMB�7 B?0��� �D>FKBA�PFDKFd@>KQ�?OLTPBO�PRMMLOQ�>KA�FP�KLT�

>S>FI>?IB�QL�����LC�DIL?>I�RPBOP��� ��

4L�ABISB�FKQL�QEB�dKAFKDP�>KA�FJMIF@>QFLKP�LC�FJ>DB�RPB�LK�QEB�TB?��OBCBO�QL�QEB�-BAF>�@E>MQBO��

JavaScript 

*>S>3@OFMQ�FP�QEB�JLPQ�MLMRI>O�@IFBKQ
PFAB�P@OFMQFKD�I>KDR>DB�LK�QEB�TB?��7B�PBB�QE>Q�����LC�

TB?PFQBP�RPB�FQ�QL�@OB>QB�FKQBO>@QFSB�LKIFKB�@LKQBKQ]>KA�LQEBO�PLRO@BP�>DOBB�FQ_P�QE>Q�EFDE��� ��

7EFIB�J>DKFd@BKQ�TEBK�RPBA�FK�JLABO>QFLK��QEB�FKQLUF@>QFKD�>IIROB�LC�*>S>3@OFMQ�@>K�>IPL�IB>A�

QL�PBOFLRP�MBOCLOJ>K@B��PB>O@E�BKDFKB�LMQFJFW>QFLK��>KA�RPBO�BUMBOFBK@B�FPPRBP��

2BCBO�QL�*>S>3@OFMQ�@E>MQBO�CLO�ABQ>FIBA�FKPFDEQP�FKQL�QEB�FKQBOKBQ_P�C>SLOFQB�JLKHBV�M>T��

Third-party services 

!�M>DB_P�TBFDEQ�FP�KLQ�IFJFQBA�QL�QEB�>PPBQP�ELPQBA�LK�QEB�LOFDFK��4EFOA
M>OQV�OBPLRO@BP�

OBNRBPQBA�?V�QEB�M>DB�MFIB�LKQL�QEB�TBFDEQ�FK�QEB�CLOJ�LC�>K>IVQF@P��@E>Q?LQP��CLOJP��BJ?BAP��

>K>IVQF@P��!�"�QBPQFKD�QLLIP��>KA�A>Q>�@LIIB@QFLK��

!@@LOAFKD�QL�QEB�4EFOA�0>OQFBP�@E>MQBO������LC�>II�TB?PFQBP�LK�JL?FIB�ABSF@BP�RPB�>Q�IB>PQ�LKB�

QEFOA
M>OQV�OBPLRO@B��%>@E�LC�QEBPB�@LKQOF?RQBP�QL�QEB�?VQB�PFWB�LC�M>DB�TBFDEQ��

����   AMMIL�

=>O>EHI>KL�@HH@E>�<HF
LI>>=
P>;I�
����   AMMIL�

<:GBNL>�<HF
P>;I�
����   AMMIL�

P�M><AL�<HF
M><AGHEH@B>L
=>M:BEL
<I�C:O:L<KBIM�
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https://developers.google.com/speed/webp
https://caniuse.com/webp
https://w3techs.com/technologies/details/cp-javascript


Other assets 

4EB�?>PF@�?RFIAFKD�?IL@HP�LC�QEB�TB?�E>SB�OBJ>FKBA�OBI>QFSBIV�RK@E>KDBA�CLO�LSBO����VB>OP��!P�

QEB�OF@EKBPP�LC�TB?�BUMBOFBK@BP�FK@OB>PBP��PL�ALBP�QEB�RPB�LC�CLKQP�>KA�SFABLP��

4EBPB�FK@OB>PBP�>OB�FK�PQBM�TFQE�QEB�LQEBO�dIB�TBFDEQ�FK@OB>PBP�TFQE�>�KLQ>?IB�BUMB@Q>QFLK�QL�

QEB����QE�MBO@BKQFIB��

)K�������QEB����QE�MBO@BKQFIB�LC�JL?FIB�PFQBP�RPBA��������HFIL?VQBP�LC�CLKQ�dIBP��)K�������QEBPB�

LRQIFBOP�PTBIIBA�QL�����JBD>?VQBP��4EFP������DOLTQE�T>P�KLQ�PBBK�FK�QEB�VB>O
LSBO
VB>O�

@LJM>OFPLK�CLO�ABPHQLM�TEF@E�P>Q�>Q��������HFIL?VQBP�FK������>KA��������FK�������

(LTB SBO��QEB����QE�MBO@BKQFIB]TEFIB�CRK�QL�FKSBPQFD>QB]TFII�>IT>VP�PELT�QEB�TLOPQ�LC�QEB�

TB?��!Q�QEB���QE�MBO@BKQFIB��QEB�JL?FIB�CLKQ�TBFDEQ�T>P�IBPP�BUQOBJB]QELRDE�PQFII�I>ODB]����

HFIL?VQBP��

-LOB�FKPFDEQP�FKQL�QEB�QVMLDO>MEF@>I�K>QROB�LC�QEB�TB?�@>K�?B�CLRKA�FK�QEB�&LKQP�@E>MQBO��

Page weight by the numbers 

.LT�TB�HKLT�TE>Q�TB�>OB�MOFJ>OFIV�FKQBOBPQBA�FK�TEBK�@LKPFABOFKD�M>DB�TBFDEQ��IBQ_P�AFSB�FKQL�

QEB�ABQ>FIP��

Requests volume 

)Q_P�KLQ�LKIV�QEB�QLQ>I�KRJ?BO�LC�?VQBP�OBNRBPQBA]QEB�KRJ?BO�LC�OBNRBPQP�J>AB�QL�@OB>QB�>�

M>DB�@>K�>CCB@Q�QEB�MBOCLOJ>K@B�LC�>�M>DB��7B��QEBOBCLOB��@LKPFABO�QEFP�>P�M>OQ�LC�M>DB�TBFDEQ��

"B@NK>������ �0A>�E:K@>LM�?HGM�NL>�HG�FH;BE>�I:@>��

110 MB 
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4EB�JBAF>K�M>DB����QE�MBO@BKQFIB	�J>HBP����OBNRBPQP�CLO�ABPHQLM�M>DB�IL>AP��>KA����LK�JL?FIB�

M>DB�IL>AP��!Q�>II�MBO@BKQFIBP�QEB�AFCCBOBK@B�?BQTBBK�ABPHQLM�>KA�JL?FIB�FP�JFKFJ>I��

,>PQ�VB>O_P�JBAF>K�ABPHQLM�OBNRBPQ�T>P�����PL�KL�PFDKFd@>KQ�AFCCBOBK@B�LSBO�I>PQ�VB>O��

"B@NK>������ � BLMKB;NMBHG�H?�K>JN>LML��

"B@NK>������ �)>=B:G�GNF;>K�H?�K>JN>LML�;R�<HGM>GM�MRI>��
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https://almanac.httparchive.org/static/images/2022/page-weight/distribution-of-requests.png
https://almanac.httparchive.org/static/images/2022/page-weight/distribution-of-requests.png
https://almanac.httparchive.org/static/images/2022/page-weight/distribution-of-requests-by-content-type.png
https://almanac.httparchive.org/static/images/2022/page-weight/distribution-of-requests-by-content-type.png


"OB>HFKD�ALTK�OBNRBPQP�?V�QVMB�PELTP�QE>Q�FJ>DBP�>OB�QEB�IB>AFKD�OBPLRO@B�OBNRBPQP��TFQE�QEB�

JBAF>K�M>DB�OBNRBPQFKD����FJ>DBP�CLO�ABPHQLM�M>DB�IL>AP�����CLO�JL?FIB��4EFP�FP�KB>OIV�FABKQF@>I�

QL�I>PQ�VB>O_P����CLO�ABPHQLM�����CLO�JL?FIB��

*>S>3@OFMQ�FP�QEB�KBUQ�I>ODBPQ�FK�OBNRBPQ�@LRKQ�����OBNRBPQP�CLO�ABPHQLM�M>DB�IL>AP�����CLO�

JL?FIB��>D>FK�>�SBOV�@ILPB�J>Q@E�QL�������TEBOB�QEBOB�TBOB����CLO�ABPHQLM�>KA����CLO�JL?FIB��

)K�DBKBO>I��QEBOB_P�IFQQIB�AFCCBOBK@B�?BQTBBK�ABPHQLM�>KA�JL?FIB��LQEBO�QE>K�FJ>DBP�?BFKD�

PIFDEQIV�ILTBO�LK�JL?FIB]MBOE>MP�>QQOF?RQ>?IB�QL�I>WV
IL>AFKD�KLQ�dOFKD�LK�PJ>IIBO�FKFQF>I�

SFBTMLOQP��

!Q�QEB���QE�MBO@BKQFIB��ABPHQLM�M>DBP�TBOB�LSBO���-"��JL?FIB�M>DBP�GRPQ�RKABO�QE>Q��"V�QEB�

��QE�MBO@BKQFIB��QEFP�E>P�DOLTK�QL�>�KB>OIV�����-"�CLO�ABPHQLM��>KA�KB>OIV�����-"�CLO�JL?FIB��

/S BO>II�M>DB�TBFDEQ�FP�OBJ>OH>?IV�@ILPB�TEBK�ILLHFKD�>Q�TE>Q�FP�PBOSBA�ABPHQLM�SBOPRP�JL?FIB�

RPBO
>DBKQP��>IQELRDE�QEB�D>M�DOLTP�PIFDEQIV�FK�QEB�EFDEBO�MBO@BKQFIB��I>ODBO	�M>DBP��'FSBK�QE>Q�

JL?FIB�ABSF@BP�QBKA�QL�E>SB�CBTBO�IL@>I�OBPLRO@BP�>KA�JLOB�@LKPQO>FKBA�KBQTLOH�@>M>?FIFQFBP��

QEFP�FP�@LK@BOKFKD��

"B@NK>������ �, :@>�P>B@AM�=BLMKB;NMBHG�;R�I>K<>GMBE>��

"B@NK>������ �0A>�P>B@AM�H?�MA>�E:K@>LM�=>LDMHI�I:@>��

678 MB 
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https://almanac.httparchive.org/static/images/2022/page-weight/distribution.png
https://almanac.httparchive.org/static/images/2022/page-weight/distribution.png


!Q�QEB����QE�MBO@BKQFIB��QEB�I>ODBPQ�M>DBP�TB�ABQB@QBA��ABPHQLM�RPBOP�TBOB�C>@BA�TFQE�BVB


T>QBOFKD�����-"�M>DBP��>KA�JL?FIB�RPBOP�����-"��

, BQ_P�AFD�>�IFQQIB�ABBMBO�FKQL�TE>Q�FP�J>HFKD�RM�QEBPB�I>ODB�PFWBP��

Request bytes 

, LLHFKD�>Q�QEB�JBAF>K�M>DB�TBFDEQ�LSBO�QFJB��FQ�OBJ>FKP�@IB>O�QE>Q�QEB�QOBKA�OBJ>FKP�

AFP>MMLFKQFKDIV�@LKPFPQBKQ��TFQE�QEB�JBAF>K�TBFDEQ�LKIV�DOLTFKD�LSBO�QFJB��

)K�QEB���
VB>O�MBOFLA�?BQTBBK�*RKB������QL�*RKB�������QEB�JBAF>K�M>DB�TBFDEQ�FK@OB>PBA�?V�

������LO�����-"��CLO�ABPHQLM�M>DB�IL>AP��������LO�����-"�CLO�JL?FIB�M>DB�IL>AP�

9B>O�LK�VB>O���*RKB������S BOPRP�*RKB�����	�ABPHQLM�FK@OB>PBA�COLJ�������+"�QL�������+"�LK�

ABPHQLM��������+"�QL�������+"�LK�JL?FIB��

"B@NK>������ �)>=B:G�I:@>�P>B@AM�HO>K�MBF>��

"B@NK>������ �#KHPMA�BG�FH;BE>�I:@>�P>B@AM�HO>K����R>:KL��

594% 
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https://almanac.httparchive.org/static/images/2022/page-weight/median-page-weight-over-time.png
https://almanac.httparchive.org/static/images/2022/page-weight/median-page-weight-over-time.png


Content type and file formats 

!�ILLH�>Q�QEB�JBAF>K�TBFDEQ�LC�QEB�JLPQ�@LJJLK�OBPLRO@B�@LKQBKQ�QVMBP�J>HFKD�RM�QEB�TBFDEQ�

LC�M>DBP�PELTP�FJ>DBP�>OB�QEB�I>ODBPQ�@LKQOF?RQLO��>Q�������+"�CLO�ABPHQLM�M>DBP������+"�CLO�

JL?FIB��*>S>3@OFMQ�FP�QEB�KBUQ�I>ODBPQ�@LKQOF?RQLO�CLO�?LQE�ABPHQLM�>KA�JL?FIB�M>DB�IL>AP��

"B@NK>������ �)>=B:G�I:@>�P>B@AM�;R�<HGM>GM�MRI>��
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https://almanac.httparchive.org/static/images/2022/page-weight/median-page-weight-by-content-type.png
https://almanac.httparchive.org/static/images/2022/page-weight/median-page-weight-by-content-type.png


7EFIPQ�FJ>DBP�>OB�LSBO>II�QEB�?FDDBPQ�@LKQOF?RQLOP�QL�M>DB�TBFDEQ�>@OLPP�QEB�FKQBOKBQ��QEB�

?FDDBPQ�@LKQOF?RQLOP�FK�PEBBO�PFWB�MBO�OBNRBPQ�>OB�SFABL��>RAFL��>KA�CLKQP��!Q�QEB���QE�

MBO@BKQFIB��SFABL�OBNRBPQP�TBFDE�FK�>Q�������+"��CLRO�QFJBP�I>ODBO�QE>K�>II�QEB�LQEBO���QE�

MBO@BKQFIB�QVMBP�@LJ?FKBA��

,FHB�FJ>DBP��QEBOB�>OB�>�KRJ?BO�LC�LMMLOQRKFQFBP�TFQE�JLOB�JLABOK�CLOJ>QP��>KA�?BQQBO�

BK@LAFKD��PFWFKD��>KA�@LJMOBPPFLK�QE>Q�@LRIA�EBIM�PIFJ�QEFP�ALTK��"RQ�FQ_P�TLOQE�KLQFKD�QE>Q�

SFABL�?V�FQP�K>QROB�QBKAP�QL�?B�TBFDEQFBO��>KA�QEBOB_P�>�?>I>K@B�?BQTBBK�PFWB�>KA�>@@BMQ>?IB�

NR>IFQV�QE>Q�KBBAP�QL�?B�PQOR@H��&LO�JLOB�FKCLOJ>QFLK��PBB�QEB�SFABL�PB@QFLK�LC�QEB�-BAF>�

@E>MQBO��

"B@NK>������ � BLMKB;NMBHG�H?�K>LIHGL>�LBS>L�;R�<HGM>GM�MRI>��

Part IV Chapter 21 : Page Weight

2022 Web Almanac by HTTP Archive 661

https://almanac.httparchive.org/static/images/2022/page-weight/distribution-of-response-size-by-content-type.png
https://almanac.httparchive.org/static/images/2022/page-weight/distribution-of-response-size-by-content-type.png


, LLHFKD�>Q�QEB�JBAF>K�OBPMLKPB�PFWB�CLO�B>@E�@LKQBKQ�QVMB��FQ_P�MBOE>MP�PROMOFPFKD�QL�PBB�QE>Q�

SFABL�@LKQBKQ�FP�I>ODBO�>Q�����+"�LK�JL?FIB�M>DB�IL>AP�QE>K�ABPHQLM�LKBP��>Q�����+"��)Q_P�NRFQB�

PROMOFPFKD�QE>Q�QEB�JBAF>K�TBFDEQ�LC�CLKQP�FP�EFDEBO�QE>K�FJ>DBP��LSBO�ALR?IB�>Q����+"�SBOPRP���

+"�LK�JL?FIB��

"B@NK>������� �)>=B:G�K>LIHGL>�LBS>�;R�<HGM>GM�MRI>��

"B@NK>������� �)>=B:G�K>LIHGL>�LBS>�;R�?HKF:M��

Part IV Chapter 21 : Page Weight

662 2022 Web Almanac by HTTP Archive

https://almanac.httparchive.org/static/images/2022/page-weight/median-response-size-by-content-type.png
https://almanac.httparchive.org/static/images/2022/page-weight/median-response-size-by-content-type.png
https://almanac.httparchive.org/static/images/2022/page-weight/median-response-size-by-format.png
https://almanac.httparchive.org/static/images/2022/page-weight/median-response-size-by-format.png


&L@RPFKD�LK�dIB�CLOJ>QP��FQ_P�AFP>MMLFKQFKD�QL�PBB�C�S��e>PE��>KA�eS�>AAFKD�PFDKFd@>KQ�TBFDEQ�QL�

M>DBP��QEB�e>PE�MI>VBO�MIRDFK�T>P�AFP@LKQFKRBA�FK�������>KA�OBJLSBA�COLJ�J>GLO�?OLTPBOP�IFHB�

#EOLJB��� ��JB>KFKD�QEBPB�?VQBP�>OB�JLPQ�IFHBIV�BKQFOBIV�T>PQBA��

Image bytes 

3FK@B�QEB�FK@BMQFLK�LC�QEB�7B?�!IJ>K>@�FJ>DBP�E>SB�OBMOBPBKQBA�QEB�I>ODBPQ�MBO@BKQ>DB�LC�

M>DB�TBFDEQ�?V�?VQBP��PL�FQ_P�TLOQE�PBBFKD�TE>Q�CLOJ>QP�TB�>OB�RPFKD�CLO�QEBJ��

$FPQOF?RQFLK�LC�FJ>DB�PFWBP�?V�CLOJ>QP�PELTP�RP�QE>Q�*0'��7B?0��>KA�0.'�dIB�CLOJ>QP�OBQ>FK�

QEBFO������PQ>QRP�>P�QLM�PLRO@BP�LC�FJ>DB�TBFDEQ��

"B@NK>������� � BLMKB;NMBHG�H?�BF:@>�LBS>L�;R�?HKF:M��

����   AMMIL�
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https://support.google.com/chrome/answer/6258784
https://support.google.com/chrome/answer/6258784
https://almanac.httparchive.org/static/images/2022/page-weight/distribution-of-image-sizes-by-format.png
https://almanac.httparchive.org/static/images/2022/page-weight/distribution-of-image-sizes-by-format.png


4EB�JBAF>K�ABPHQLM�FJ>DB�TBFDEQ�CLO������T>P�������HFIL?VQBP��>�JBOB����HFIL?VQB�FK@OB>PB�

COLJ�������-L?FIB�?>OBIV�PEFCQBA�>Q�����HFIL?VQBP��

4EB�VB>O
LSBO
VB>O�@LKPFPQBK@V�FP�LKIV�AFPORMQBA�?V�QEB�BUQOBJFQFBP�LC�QEB����QE�MBO@BKQFIB��

4EB�I>ODBPQ�ABPHQLM�M>DB�@LKQ>FKBA����-"�LC�FJ>DBP��>�PFDKFd@>KQ�FK@OB>PB�COLJ�QEB�EBCQV�J>U�

LC����-"�FK�������3FJFI>OIV ��QEB�JL?FIB����QE�MBO@BKQFIB�P>T�>������FK@OB>PB�QL����-"��

Video bytes 
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Adoption rates of byte-saving technologies 
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Compression 
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Part IV Chapter 22 

CDN 
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Introduction 
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TLS usage 
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Client Hint adoption 
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HTTP/3 support 
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Appendix A 

Methodology 

Overview 
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#standardSQL 

# Sum of JS request bytes per page (2022) 

SELECT 

  percentile, 

  _TABLE_SUFFIX AS client, 

  APPROX_QUANTILES(bytesJs / 1024 , 1000 )[ OFFSET(percentile *  

10)] AS js_kilobytes 

FROM 

  `httparchive.summary_pages.2022_06_01_*` , 

����   AMMIL�

@BMAN;�<HF
$00,�K<ABO>
AMMI:K<ABO>�HK@
;EH;
F:BG
=H<L
@>MMBG@LM:KM>=9;B@JN>KR�F=�
����   AMMIL�

@BMAN;�<HF
$00,�K<ABO>
:EF:G:<�AMMI:K<ABO>�HK@
MK>>
F:BG
LJE
�����
����   AMMIL�

<EHN=�@HH@E>�<HF
;B@JN>KR
IKB<BG@�
����   AMMIL�

MBFD:=E><�<HF
K>F>F;>KL
�����������NLBG@�;B@JN>KR�PBMAHNM�;K>:DBG@�MA>�;:GD
�
����   AMMIL�

@BMAN;�<HF
$00,�K<ABO>
:EF:G:<�AMMI:K<ABO>�HK@
;EH;
F:BG
LJE
����
C:O:L<KBIM
;RM>L9�����LJE�

Appendix A : Methodology

710 2022 Web Almanac by HTTP Archive

https://github.com/HTTPArchive/httparchive.org/blob/main/docs/gettingstarted_bigquery.md
https://github.com/HTTPArchive/almanac.httparchive.org/tree/main/sql/2022
https://cloud.google.com/bigquery/pricing
https://timkadlec.com/remembers/2019-12-10-using-bigquery-without-breaking-the-bank/
https://github.com/HTTPArchive/almanac.httparchive.org/blob/main/sql/2022/javascript/bytes_2022.sql


  UNNEST([ 10, 25, 50, 75, 90, 100 ]) AS percentile 

GROUP BY 

  percentile, 

  client 

ORDER BY 

  client, 

  percentile 
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