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81 % 1: Javascript
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Distribution of total JavaScript requests
Web Almanac 2019: JavaScript
Desktop [l Mobile

60 52
§2}
g 40 32
=
o
e
°
P, 18
5 9

4
,_ onmm | I
10 25 50 75 90

Percentile

BJ1.5. #JavaScript ) 2 TR N D5,

RIMETIE. TRV My TRICIM. EXMILBICIBHDY VTX MEEINTWE
ED

77—AMR=F 41— RK/I—F 1

CNETIKDWMULEBRDSI B, 2ROY A XEY VTR MIDZEREINTWELE, L
L. XZBOYz7H 4 bTIE, BELTERAL TLWBJavaScriptd— KO Y 0L H
Y—RR=F A DY —ZADBLETVWET,

% — K/R—=F 1 DJavaScriptid. DY —RKIR—=F 4 DY —ZANSLEREBTEET, LE.
DI, V=¥ AT 4 TOEBOAHRE G, Y—RKRX=F 1 DR ) T NE2REBT 570D
D—RWRI—ZAT—RTY, TITYURDZ EARNL, ROBMICBYET,

6 2019 HTTP Archivell & 2Web Almanac


https://almanac.httparchive.org/static/images/2019/javascript/fig5.png
https://almanac.httparchive.org/static/images/2019/javascript/fig5.png

& 1% 1: JavaScript

Distribution of first and third party scripts
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81 % 1: Javascript

Adoption of compression algorithms
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Top JavaScript frameworks on desktop
Web Almanac 2019: JavaScript
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29.  https://github.com/requirejs/requirejs
30.  https://webpack.js.org/
31.  https://web.dev/serve-modern-code-to-modern-browsers/
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32.  https://developer.mozilla.org/docs/Web/HTML/Link_types/preload
33.  https://developer.mozilla.org/docs/Web/HTTP/Link_prefetching_ FAQ
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34.  https://developer.mozilla.org/docs/Web/JavaScript/Reference/Global_Objects/Atomics
35.  https://developer.mozilla.org/docs/Web/JavaScript/Reference/Global_Objects/Int!
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36. 'docs/Web/JavaScrip Global_Objects/Proxy

37.  https://developer.i la.org/docs/Web/JavaScript/Reference/Global_ Objects/SharedArrayBuffer
38. 9.0rg/docs/Web/JavaScrip e/Global_Object:

39.  https://developer.i mozllla org/docs/Web/JavaScnpt/ Reference/Global Objects/WeakSet

40.  https://chromium. e.com, - git/ use_counter_wiki.md
41.  https://www.typescriptlang.org/
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42.  https://caniuse.com/#feat=css3-colors
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43.  https://www.w3.0rg/TR/css-color-4/#named-colors
44, https://www.rapidtables.com/web/color/gray-colorhtm|
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45.  https;//discuss.httparchive.org/t/chapter-2-css/1757/6
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46.  https://developer.mozilla.org/docs/Web/CSS/CSS_Flexible_Box_Layout/Basic_Concepts_of _Flexbox
47.  https://developer.mozilla.org/docs/Web/CSS/CSS_Grid_Layout
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Popularity of @import and @supports
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54.  https://web.archive.org/web/200602030354 14/http://code.google.com/webstats/index.html!
55.  https://developer.mozilla.org/docs/Web/Web_Components/Using_custom_elements

56.  https://extensiblewebmanifesto.org/

57.  https://bkardell.com/blog/Dropping-The-F-Bomb-On-Standards.html
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Image Pixel Volume v. Screen Size (CSS Pixels)
Web Almanac 2019: Media
Mobile (512x360 @3x) [ Desktop (1200x1920 @1x)
3000%

% 2477%
% 2500%
Q
X
S 2000%
o
Q
z
< 1500%
= 1003%
)]
B 1000%
z 0y
2 500% 354% 273%
o o a7or, 123%
o 29 13% 46% ’
g R
§ 0%
p10 p25 p50 p75 p90

4.5 EffDOES B EBEY A X (CSSEV L) DEHF,

FRIO MY TORRED T T TR=ITlE, BERPEHEESTLA T MREIINZDIE
FARTLA D4KHIBEF A, HBMIS. ENMILTIE. ATF1T7EIRILOEHNER
DOE1—R— MY A XZDISFEEEBHTWET, LA TV ML 1D0BEETEDSONBZLUE
DAVTFUYLRHY, A—HF—RGER7O0-ILTH2RENHYET, RIETH., 11 bdHk
YISR—=IUBOAVFYYHNRRIO—ILLTWEZ EILARYET (BNE100%%EE)
ENALDIONR—E VI AITIE, ThiFE2—R— Mo XD25EICE TKRIBICHEAL
9!

ATATVY—=RE, I—HP—T IV ZARYIVRAICE>THEILEETT,

CI[ES

NA FDOHIRE 1 ——RBROBFEICRIDOEGROBBE ZFELICDOVWTIE, TTIKEL
DZENEPNTVWET, TSV REREERTD2DR IV IAT A TRATATTHB1
H., ZLDANILE>TEENIDI T A ALNRIEY I ER>TWET, L > TEEY
BEIVTYYORELIE. BERLAABROBEEEMIFLANSD, Xy T —0 L Thnk
INBENA MERLOTOICRILDORAN IS IT A RA5BERTEZIEEDBDNS YR %E
EB1T/TY,

Eif, BE. 7A=Y 3 VICARAINTULSERRIZ, KENMIBUTWETH, BEEMLT
TO—FRAZIKERYET, —BHUICKEK., ThASOEBBIIRDLES> REDTT,

78 2019 HTTP Archivell & 2Web Almanac


https://almanac.httparchive.org/static/images/2019/media/fig5_image_pixel_volume_v_css_pixels.png
https://almanac.httparchive.org/static/images/2019/media/fig5_image_pixel_volume_v_css_pixels.png

EIZEL4: ATAT

o TFALHRK-&BLT 7ANHKAERA

o LRRYIT-LRRYY TEGEKMEZERAL T BEICKRIINZEI L
T %EET B

o BEO—TFTA VY- APREEZLEFIVTUVEEET S

o TUOEVEYT A -2ANEIL-BLLBRERHITS

NS DIEREFEIRT DENCILEEN S ETT, WebAlmanacD7=&HiIcod—IIh/=o T
TR—=2E, Chrome 7S oW ToaO—INIhF L, Chid, Safariv>FirefoxiC@ L /=3>
FUYRISI—>3oh, COF—89EY NTIREBEIWATWAVTRERELG DB L 5E
FELTWET, BIZE, JPEG2000, JPEG-XR, HEVC, HEICZED 7 7 1 LRI, Chrome
T RAT1 TICHR—FIATUORWED, FEAIATOWEEA, L, 7T TICC
SDMDEXAPEENIEFNTVWENVWCEEZBETZEDTIEHY FHA, [FEIC, Chrome
ICITBRGHABDRA T4 THR— DB YFT v76 LIE) B DT> oY TIEFERE
FIETEFEA, CHOEDIEFIEICOWTIE, FERETELSEIL,

EHREFRALTWARAWI T TR=VERDIFZZLRB™TT, REIKDREY, Y27 LETO
VFUVYERRTDBEODIEIERT 7ML T A=Y MIBHLTEELEDY, ThT
NARLZMEICHLL TEE L, EIL4D0OEENARER 7 2 —< v MHYET,
JPEG. PNG. GIF. B&LUSVGTY, TSI, ChromeTXT 4 7 X4 TS5 4 U AL E
N, 5DEHDERT #—< v DY R—MPEMINE Lz, WebP, DT> JHTERKK
ICJPEG2000 (Safari) . JPEG-XL (IE&Edge) . HEIC (SafariTldEWebView®Dd) D4R
—rDEBIIhTWET,

ENETNDT =7y MIEEhENX Y Y hHBHY, Web L TOEREHRFEVNAELIHY F
T ETHEBEICFEDDBEUTOLDICRYFT,

2019 HTTP Archivell & 2 Web Almanac 79



WIZEL4: XTAT

74
-7
v

JPEG

PNG

GIF

SVG

WebP

N >4k

I EFE UK

JPEG¥GIFD & S I, IEEVHY R
—rERFLTVET

OXLXTYH

BHE, T=X—>3>,
v NEEEYR—F

T
I,

PNGDEIGGIE, 7=X—23>
TRELHMEATWETS,

OxXLXR

Tr7ANY A IEEPITICY
YA I TEBZINIY—R—ID
74—k

EO LTS HRZICETH
THY., BODBIREMERL F
¥

PNGD & 5 40X L X B E
JPEGD & 5 4O L X Eff%E £
BB ENTEBH LT 7
TIBHTYT

JPEG & tE8E L TFH30%D 7 7
1 IVHIEFEEZ > TWOEFH

R

BILRBEDEEYH S

FEAEDT IS, RED
AXSHLEDEEY NEEDE
BERIENTEEEA (F
v XINBI=YSE Y FLIE)

BEMDYR—MEHY FEA

JPEGICHNRTIEBZ DMK EZ AT
74N

BEIYFVYICILERETIE
ALy

256 EEDHIRDH B /=D, BHIC
FBHBHRIBRNBICHY
¥

FoX—23 VHADIEEICAE
mZ74N

EEPZOMDSRY—I>F
IYICIFHRTIE AL

JPEG L IZE B Y, —ERDBEIRDY
FPTRAZ O TS
TYTIRESHET

ZEHICY R — R TR T3P
17 TldH Y Ft A, Chrome,
Firefox. Android D T3> X7 A4

80

DT —& Tlt. 7 71 IBIE
EQHLEIFED EIBICET
NT10-29% DI T4 2 = & A

2018DATP Archivell & 2Web Almanac

TSOHDOIN— 3 ST


https://developers.google.com/speed/webp/faq
https://developers.google.com/speed/webp/faq
https://cloudinary.com/state-of-visual-media-report/
https://cloudinary.com/state-of-visual-media-report/
https://cloudinary.com/state-of-visual-media-report/

WIEL: AT T

E4.6. E5D 7 7 1 I B DEHBE,

B 74—~ b

TRTCDOR—=VERTHDE, TNEDT+—<T v POEREHN, gV EhbMrYEd,
YT ETE2EEHWVWTIA—T Y hDIDTHBIPEGIEERY 7 TR MD60%. LEK/N
A NDESK%TERIBIC, HoEB—MWMIFERAINTVWIERT £ —< v b TY, EEREL
Z EIT, PNGIZERER E/NA MID28% T2EBICL K FEOLNTVWRERTI #—< Y T
T BOEBIPIVIAT 4 TRIAVFTFVYDBEICMAT, YR—IMNEZILTEDH S
ZEDBELFEOLNTVWREREEZONET, WMEBMIC. SVG. GIF. WebPi%4% & ZIEE
LERETT,

Image Format Usage (% of Requests)
Web Almanac 2019: Media

B4.7. B 7 4 —~ v F DIEMA%

£E52A. VITR=JOEBIVTVYDEVAE—HKRTHY £HA. BRICEKELTL
ER=UEHNIE WL oIt L Y EERICEKEL TWEY, google.com DE—LR—
VERTHDE, —BMALZ1—2Y A MIERTERIZIFEAERVWI EL DAY T,
ER, AREDOT T THA MIZISKOERSH Y. 90/8—E Y& A JLTIE6IW. 99/8—
VY AILTIE229MDEERDHY £7,

82. google.c D p/faq
di

83. ht loudinary.c f-visual ia-report/

2019 HTTP ArchivelZ & 2Web Aimanac 81


https://almanac.httparchive.org/static/images/2019/media/fig7_image_format_usage.png
https://almanac.httparchive.org/static/images/2019/media/fig7_image_format_usage.png

WIZEL4: XTAT

Image Format Usage Per Page
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Top Patterns of <img sizes>
Web Almanac 2019: Media
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Usage of the Accept-CH: HTTP v. HTML
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MERIRTOIAVT VYR Y Y —REFALRIFIIERST, KEEHIRYDLET
Fo LR—BMURI"OL S &Y —JLid, BUIRRY S —52DF L THEETZOICERILE
ER

TR MY TR=IDHIH551%ICCSPHEFN. ENAILR—IDHFH4.73%ICCSP
AEEFNTVWRZ DM F LAY, ChIZBEAOERINRREBDIIET,

Nnyvalsvz

CSPO—fMI72 7 70— F &, JavaScript@ DAV F UV AR—IJILO— KT &5
AINTWEH—RIR—F 1 RALVDKRTA M) ZAMEERTZIETT, ThHDKRY
A M)A NDEREBBISRBRIGEDHBD, Ny Pa“s ) v ANREWART7 TO—
FELTEAINZE L, Ny YalER P TMNORBICESVWTEEINZDT, 77
Y4 MEEELNAHALTVWRZRIY FIHDEREINALY, BIORS ) FhBMIhizY§
2ENYD2E—BETTIOYVIINTLEVET, /Y RIE, CSPICL>TEFAII M, R
JYTMIITRRFITFOENTWE I VYA LO—RR=IDHHFATFNZLTIEEIL
HAINZDEBSCHLESHYES)TT., TOR=IJD/ V2ADHFIE. V—RAERT
Google TagManagerd* ED L D ICFHARAEFNTVWENARZ TR ZENTEET,

FAERKER VA MDIBE, JVYRAY—REFALTWRDIETRY by TR—=UT
0.09%. Ny a1yY—REFRALTWVWBDIEITRY by FR=IT002%IcEEFZ>TW
%, ENAIR=IUTRE/ VAV —REFALTVS YA MI0A%EPPLZND, Ny Y
1Y —RADFEARIK0.01%E E/NA IILR—I DHHIEW,

strict-dynamic

CSP“DRDA 7L — 3 VBT % strict-dynamic DIREIF. F74 MY MEIhk
29N TIHBEBICRVY ThOKEEEO—RTEZLDICT B2 & T, CSPEFERT 2

159.  https://report-uri.com/

160.  https://www.w3.0rg/TR/CSP2/#source-list-valid-hashes
161.  https://www.w3.0rg/TR/CSP2/#source-list-valid-nonces
162.  https://www.w3.0rg/TR/CSP3/
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WNEZES: EFaYFTa

DY A MEEZOABEISIERLES, TTIKW DIrDRFT SV THR—
MINTWDZOHEDEBAICEMMDET, RYY—ICZOHMEEEDHZIDIE. TRY
My TR—TM0.03% & ENAILR—IDOIBICT EFH A,

trusted-types

XSSKE Z 3Rk~ 2D B L) £FH. Trusted-Types“IEDOM-XSSICHFE L TESNTE L1,
MRHLANZZILTHBICEDDDLT ., BEDT—FICLDE, ENSMILETRI b
W TD2DDR—=T 72T HTrusted-TypesT 4 L V514 TEFRALTWET,

unsafe inline & unsafe-eval

CSPHR=TJIIFTOAMINBE, A VFA VRV T hP eval() DEADL D BWRFED
RETRHRVHEERENEINE T, R—JIIINOOMEIKEL, Z2LHET. 8TH
I VRPNY DAY —REFo>TINODOMBEEZBEMICTEET, Y4 MEEEIR,
unsafe-inline % unsafe-eval > T. Th5DRETHRWVEEEACSPTHAMICT
2Z2EHTEFETH, TORMDTTEIICEDITEIETCSPHIRET 2REDS &K
ST EILRYET, CSPEESUTARAY by TR—=ID551% DS B, 33.94%H unsafe-
inline %. 31.03%7%" unsafe-eval Z5ATWE T, ENMIR—IUTIE, CSPEED
473% D> 5. 34.04%1H° unsafe-inline ZfFA L. 31.71%%" unsafe-eval 2fFA LT
WaZerbnryEd,

upgrade-insecure-requests

SIS, A MEEESHTTPASHTTPSADOBITCTER T 2HBEBOBMEE LT, —Foav
T VY DPHTTPSR—Y DHTTPLICER > THAREFNTLE D AN H D Z & &R F L
oo ZOMBIFBREIVTYYELTHMONTEY., CSPIXZDRIEAMBRT RN
EERM L F 9, upgrade-insecure-requests'T 14 L 7T 1 Jldk, TS50 HFIIR—IY EDITAR
TOYTNY —RERERBEHRTHMADLDICERL, flE LTHTTPY IR M &
HTTPSY VTR MIBEMICT Y 7L —RLET, R=JVEDYTYY—ZAD=DHD
HSTSD &L D REDEEZTLEI,

HICH8.7TRLIE DI, TRI MY TTHRELLHTITPSR—IYD S5, 1627%DR—T
MEEIAVTVYERHAATEY., 3.99%DR—IHIS/CSS/fontsiR EDT V7 1 TR
BAVFUYERFAATWEZ ED DI D, ENSMILR—=IU T, HTTPSR—I D
15.37%DSREIA VT VY EFHRAR, 41B%D T VT4 TJINEEAVT VY EHiAHRAIE
L7z, HTTPETJavaScript@ ED T V5 4 FRAVF VY EFHHFAL T & T, WEEIIHE

163.  https://caniuse.com/#feat=mdn-http_headers_csp_content-security-policy_strict-dynamic
164. https://github.com/w3c/webappsec-trusted-types
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BIES:EXxa T«

ICEHRARD— RER—JIEALTHEERIBTEE Y, Zhid. CSPO upgrade-
insecure-requests T4 L2714 THBHEHLTVWEEDTT,

upgrade-insecure-requests T4 L 75 1 Fld. TRI by FR—ID324% & E/NA
IR=ID284%DCSPICEFZFNTEY ., HANMBASZ I ETREIATENMELONZ I L%
TLTVWET, UTFOLIBRARY >—T, BEWATIVEZKRT4 M) R MEL, unsafe-
inline ¥ unsafe-eval 2 &8®H3 I & T, BRIKAOY I I IV INCSPPEMIEZVE
EETICHBMERICEATEEY,

Content-Security-Policy: upgrade-insecure-requests; default-src

https:

frame-ancestors

Iy oIy XxU L LTHLSNTVWEEI1IDD—BRHNABRKEIE, BTV THA
k DiframeDHFICHY =47y RO TH A MEEEL. BHABAIY bO—ILLTWSE
LIy hA—ILoRIVEF—N—L 1T E2HREEICL>TITONET, X-Frame-
Options Ny ¥ —(Em)idb &b ET L —L%EFEHTZIEE#BHE LTWE LD, &K
A%< CSPD frame-ancestors (& & YU FRRAY Y1 —> 3 VERHBT Z2DICHAL
Flr, Y1 MEEERIE. JL—Lba2FTTE2RAMDY R MNEIRETEDLDICRY,
ORI T L—LELEDETEDEHSCIENTEDZ LI ICARY FE L,

BAELER—IYDIB, TRY My TR—=ID285%HCSPT frame-ancestors 71 L ¥
FATEFALTEY., TRI by FR=ID0.74%h*frame-Ancestors% 'none' ICERE L
TI7L—IVJ%ZIEL, 047%D_R—I A frame-ancestors % 'self' ICERELTHS
DY MDHDRTL—I VI TEBELIICLTVET, ENMILTIH252%DR—IH

e

frame-ancestors ZfFEA L TH Y. 0.71%1° 'none' ZREL. 041%7H self' %#%E
LTWET,

SRuR) o —

Referrer-Policy Ay ¥ —ld, I —H—HREDR—IHNSBENTIGAAARBEI L& &,
Refererer Ny 4 —ICED & I REREED N EY A MHFIHTZ2 & 5TaEE LET,
Zhid. MBI T PURLIASA—FICEFN D TOMOI—H—KFERDE, URLICH
BT—9DEFENTVWRIHE, BFHREREORRE L2 TRENAHY £, Referernv ¥
TEEIN2EREZHE L. BEAICIIFHRT S ET, Y4 MIY— RR—F 4 [TEES

165.  https://ja.wikipedia.org/

wiki/%E3%82%AFHE3%83%AAKRE3%83%83%E3%82%AF%E: B8%E3%83%A3%E3%83%83%E3%82%AD%E3%83%B3%E3%82%B0
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WNEZES: EFaYFTa

NBREBO T IETHBRED S SA N —%RETEET,

)7 75—H Y —IE Refererer Ny FDARIVIAZNIF LK HSONAIS—ER>T
WETUUR TUVWARWVZ EITERELTLEIY,

FRYI MY TR=IM325% & E/NAIILR—ID2.95%H Referrerer-Policy Nv 4%
TLTWET,

RE FROMYT  ENAN
no-referrer-when-downgrade 39.16% 41.52%
strict-origin-when-cross-origin 39.16% 22.17%
unsafe-url 22.17% 22.17%
same-origin 7.97% 7.97%
origin-when-cross-origin 6.76% 6.44%
no-referrer 5.65% 5.38%
strict-origin 4.35% 4.14%
origin 3.63% 3.23%

[8.11. Referrer-Policy REZ 7> 3 > DIEHF,

CORIBR—JILL>THREINLBEWRELZTRLTSEY., ZOANYY—%FRTEZR—Y
DIB, TRY MY TTIE99.75%. ENA I TIEIES5%DR—IDNEMRRY ¥ —5BRE
LTWBZEWDhD B, REAKIDH BEREINE no-referrer-when-downgrade T, Zh
[ A—HFHBHTTPSR—I D SHTTPR—VICHEY B[ Refererer ANy DR EI ML
£IIKTZHEDTY., 2BBICARDH HERE strict-origin-when-cross-origin

T, ZHIERF—LDI IV TL— RHTTPSHSHTTPF ES — 3 V)BICERSZEE SN
2D%[EE, Refererer THEBIEEINDZBIIKY —ADF NIV DHEEH, TER
URLIFEEFNFHEAMI AL, https://www.example.com/page/ Tlk7<
https://www.example.com), ZDMOERNAEZEDFEMIL. Referrerer Policy
specificationICEBE I N TWE T, unsafe-url DZRIIISAZAEEVEELET

M. THITAORREESATIVDES5R8Y—RKR—F 4 VK=Y NTHBAREM
PEWTT,

166. : verflow.c 308762 the-mi ing-of-the-http-field- f
167. https://www.w3.0rg/TR/referrer-policy/#referrer-policies

164 2019 HTTP Archivell & 2Web Almanac


https://stackoverflow.com/questions/3087626/was-the-misspelling-of-the-http-field-name-referer-intentional
https://stackoverflow.com/questions/3087626/was-the-misspelling-of-the-http-field-name-referer-intentional
https://www.w3.org/TR/referrer-policy/#referrer-policies
https://www.w3.org/TR/referrer-policy/#referrer-policies

BIES:EXxa T«

waes &t

VIT TSV N T A —LALYBATHELEEEICRZICDON. XBHREIINLSOHF LWL

APIZBIKRWAETEATES LD ICAYEY., BAOLAPIOERAZHIRY 7010, 4
MEEEIL Feature-Policy Ny ¥ T L THEDOLRVEEEZEMEL. BAINZD
EHSCZENTEET,

ZITIE, HEEAHTEEINTLWIARDEWSDDMEEZ ZBNALET,

gk FROIY T E/NAN
microphone 10.78% 10.98%
camera 9.95% 10.19%
payment 9.54% 9.54%
geolocation 9.38% 9.41%
gyroscope 7.92% 7.90%

X8.12. fEE X h 3 Feature-Policy # 7> 3 > D Efi5D,

AV MAO—)LTEZREARDHBBERITA VT, TRINY TEENRMIMR=VDIEFIF
1BDIA VESUR) D —ERITLTWEIErbMYET, T—FEEBY FFTWL
E. INLDR=IUMNMAEFATLTWEHA, FAIFTOY I LTWEHLAERZZENATEE
ER

Mg RE GAE
microphone none 9.09%
microphone none 8.97%

microphone self 0.86%
microphone self 0.85%
microphone * 0.64%
microphone * 0.53%

B8.13. ¥ 1 U HBEDERTE.
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WNEZES: EFaYFTa

ERMNICRE—BNAT TO0—FIE, IITRZID7TO—FER>TVWER—I D%
T. BRERKRAVDOFERAT7AYITEIETY, PEOR—I TR, MEOL Y I VICE
BYADFEREHFATLTHY, BIKEVWZ EIR—JARDOAVT VY ERMAATWSE
BOAYIVILLBIAVDEREBRHMICHET L TVWER—VDDVERRIHY T,

X-Frame-Options

X-Frame-Options AN & —ld&, R—IBFYDR—I TiframellBRBEBETE B0 E D h & FlfH
TBZEAEABEICLET, ERLACSPOD frame-ancestors OFTMEICIERIFETH, 7
L—LOMIWEIEHEMBREE LRVSESICIEIRNTT,

FRY N F(16.99%) & E/81 IL(14.77%) DA T X-Frame-0ptions ~v ¥ DERAEAH
FEREICEVWIEDNDMY T,

BE FROMY T ENAL
sameorigin 84.92% 83.86%
deny 13.54% 14.50%
allow-from 1.53% 1.64%

X8.14. (FFH X115 X-Frame-Options DERZE.

REBDR—ITlE, TOR=VDF YT VDHTIL—IVITEFIBLTVND LT, R
DEELRT7O—FREIL—IVI5ZL2ICHIETZIETT., ZNIECSPD frame-
ancestors EfITHEY., Tho22007 FO—FHHRE—MW T, /4. allow-from 7
Tyavig, ERMICIEY A MNREEN L —LMbEHFTTEH—RRX—FADRXA V%
DRAKNTPY TTEZLICTZEDTTN, RLTHDICHR—bIhTORLOT 3k
HEEINTWET,

X-Content-Type-Options

X-Content-Type-Options NY FIFHRELKBRAINTWSEFa YT 1A I THY.,

BREVVTINTHY., RETEEARMEIL nosniff DHTT, TOANYIDBRITINDBE, T

SOoHFEAY T Y D—E% Content-Type NY ¥ TEEINLMIMEY 1 & LTikbi
FhiEsd, J71IHERZIAMTOEDTHEIEETRBLIESICEEZERELLD
EWFLEREA, TIIYDBR>THIA TERERMB LD ICHEBINALES, IFIFAatF
1) T4 LORMBHIBAINZATEENEE RY ET,

168.  https://developer.mozilla.org/docs/Web/HTTP/X-Frame-Options#Browser_compatibility
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BIES:EXxa T«

ENRAIWVETFRY by TOBMAT, 17.61%DR—I M X-Content-Type-Options N 4
ERITLTWBIENDIMY FE L,

X-XSS-Protection

X-XSS-Protection“~ v &' —(&, H# 4 MHT S T HITHAIA F N7 XSS Auditor XSS Filter &
FIE S 22 & &FREIC L. BRMNICIZA S A DXSSIRELRET 21T T,

FRINYTYIITARNDLI469%EENAILY) I TR MDI52%H" X-XSS-Protection ~
yHEFERAL TV, T—95BYTIFTHBE, FEAEDHY A NEEENEDL I LR
MaEF>TWEHHIE7ASIRINTVWET,

BRE FROMY T ENIN
1, mode=block 91.77% 91.46%
1 5.54% 5.35%
%] 2.58% 3.11%
1;report= 0.12% 0.09%

[8.15. X-XSS-Protection DFIFRE,

1715 /BEEEBICL. mode=block IZERRIVICIZ)XSSHE A B LN BIFAICAR
—VERRLAVEI AREBWNMRELZRELE T, 2BBICE N o LREIF. BICEE/D
AIVIDF VIR TVWB I EERRTDHICL EVWHEERTLAEEDT, 3BBILS
Mo EIEIEBICHEKENE DT L,

ANYF—IZ0 DEEZRETDE. TV DFE>TWETREMEDH ZXSSOEEY 7 1LY
EEMICTDLDICHETRLET, BENAREORICEEEC 71 L9 P 1——%FRET
ZDOTIEARLS, WEBEEZMITZLIIRINTLEI CEDAKRAINTWEZREDEHZDT
YA MEEBORICIE, XSSILRT 2+ RRENHZERELTVIHBEICThEENIC
TEZHDEHYZET,

INSDHEDRSD, EdgeldXSST 1 )L4 %#55BI ., ChromeldXSSEEE # JEHERR & L.
Firefoxid T DMEED Y R— N AEELFHATLE, BETRIFEAERICILRLAST
WBILEDI DD LT, BETEHELY A hOWISHTAY I —DELFEHLLTWET,

169.  https://developer.mozilla.org/docs/Web/HTTP/Headers/X-XSS-Protection
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WNEZES: EFaYFTa

Report-To

Reporting API” |&, ¥4 MEEEN TS0 HHSDEBRE" DL RIEREINETED L
ST BEHDBAINEL, Y1 FEDZBLDIS—PHE . 1——DFEREETI
EHEAEELHY TTH,. UM MNEEZTI—HV—DERLATNIERNZ I EATEEE
Ao Reporting APlid, 11— —DFRECHETALIC. 750N S OREE BEIMICHR
EFT2ANZZALERELE T, Reporting APIIE Report-To ANy ¥ — %129 252 & TH
EINFET,

BBAUEEZEITREBHAEECAY Y —2EETZIETT I VHREBENICT—9 D%
E%BIBL. Report URI"D &L S Y — RNR—F 1 DY —EREFRALTLR—MEIREL
eV, BATIRELAYTEET, BALREDEZIAEZ D&, BEZOEEEZBEMIC
LTWaHa bME, TR by T (L70%) EE/NMIL (157%) DT —HITAERWT
ErbhYET, INETEZTL XM OFEFEICDOWTIE, Reporting APIERE" 2SR L T
IV,

Xy hNTJ—9TS5—OFv Yy

Fy 7= T5—OF Y J(NEL &, Y4 M EHERBEICARZAREMEDHZ TV DX
FXFRBBEICOVWTOFMARBEREIRELE T, Report-To HFEARAFEFNLR—TJ DR
BERET2LOIFERAINDZIOICH L. NELAY Y —%2FAT I &, Y4 METSOHIC
ZORYY—%Fvrv2addLIICBML. MROBEGBENIFKELLEXICEED
Reporting-To ANy ¥ —THREINAIVRRSA VM ENLTHRETEZET, Ldo

T. NELIZReporting APIDILARIEEEE AR T ZEHNTEE T,

£ 5 % A. NELIZReporting APHICIKFEL TWB DT, NELOEREH Reporting APIDERE
HEOZZEEHYEEA. TNOSOEENFARLTHZEVWIERIE. Thoh—#ICTT
O INTVWBIEERBLTWET,

NELIRIELShAWEEBERBEREZRMHLTEY., FROERICOVWTERY hT7—2T
S—OF VTR THELIHRBLTWET,

IYTHA bF—H

JyF— Fyva, A—HNAML—VREENLTA—H—DFTNNARICT—F %0
—NIVICRET ZHEENEZ TWE LD, Y1 MEEBEEIIOT—YA5EETIEEEDS
WHEEBEE LTWE L7, ClearSiteDatany ¥ —ld, HEDY A TOITRTDOF—4

170. https://www.w3.org/TR/reporting/

171. https://scotthelme.co.uk/it ducing-the-reporting-api-nel-other-major-ch to-report-uri/
172.  https://report-uri.com/

173.  https://www.w3.0rg/TR/reporting/

174.  https://www.w3.0rg/TR/network-error-logging/

175.  https://w3c.github.i twork-error-logging/#p d-network-error-types
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BIES:EXxa T«

DTFNAZADSHIRIND EEREICTIFRERBLITY. IXTOTFVHTIRE
EHR—PMINTWEEA™,

DAY TOUEEEZ DL, FRHENMICAEREINTLRVOIRECIELEEA.
FRIMNY TV IZZAMME, ENAIWNY VIR MDTHEGFTY, IcEDF—F k84
FOR—LR=ILHARTVARVDT, A7 MDIY RRA Y bTAY T —DHRE LL
FEONTWIDERZZEEBRVWTLELED, A MDSATTIRNTBE,. 4 MEEEIG
Clear SiteDatany ¥ %iIB L. 7SV HIEBEINLIAI TOIRTOT—Y %ZHIBR L %
T ThIEH A PDE—LR=ITIEITHOIUARVWTL & D,

2

Iy F—ICIFFRATEARZ<DEFIY T REDIFHY., TNOHEOVWONMIRFICThE>
THAFETHZD. TNODOWVWK DNEARLICHERICHLVWEDTHY 2 ZHFEOHICE
AINhi=7EIFTY,

Secure

JvF¥—0D Secure 7371, T UHICRERHTIP)ERTOH Y v ¥—%EET D&
DIHTRL, F—LR=—ITEFaTITIVDPEREINLI v F—ERITLTVWEY A MM
T HEDREEG(TRY by TTIE422%., ENAILTIE368%)THE I MY F
T, ZOMENMBENESEICHERTEZIEE2E21%E. TNIIBETNEZETT, BY
BUICARY ZTA, HTTPEHTTPSOMATT— 9 2 RE LAV EEZITWEAHPLEEY
—RR=F AU I IZANDEWMERRNCNSOHEEEDTWBAREEIEL. BT v
F—DEIBMEDI vy F—TOFEARIERZDIFEEKEVNAETTL &£ I,

HttpOnly

7w F£—O HttpOnly 75 JE TS o HIC_R—Y EDJavaScripth' 7 v ¥ —~T7 IV ZRATE
BT BIEEERLET., BLDI v F—WEH—/NICL>TOAMEAINZDT, R—Y
LtdJavaScripth B E LW, 7 v F—~ADT7 IR %5HRTZIEIE Iy F—%K8
OXSSHENSDRERFMERYET, TAY by T TIE24.24%. E/X1IILTIE22.23%
ER—LR=—VETIDIZFVEITTIvF—2RKTLTWR YA NOADIRIDICE
WwWZ ErhnYEY,

176. ht; iuse.c f dn-http_headers_clear-site-dat
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WNEZES: EFaYFTa

SameSite

Iy F—DFEICEMINAHREDEMEEES LT, SameSite 75 7F 7ORxH4 1)
JIRAMNT A=Y T Y(CSRF)7HEXSRFELTEHEL<LHMONTWET)ICHT 2R ADRNRE
ERYET,

INSOREIF, TS5 HBEE, TRTCOVIIZAMIEETZIvF—525LEVWIE
EEMALTEELET., LAN>T. AJAYLTWTIZ vy F—ABREIhTWT, BE
DHBYA MBI LGS, APIZRUHET I EATETSoHIE MFHlC) 7y +F—%
EELEFYT, 7vF—IT SameSite BEABIMNT 2 ET, E=FDH A1 M SOFUVHL
BH2EBEICT v F—ZEELRVWEIICV T THA M TSOHIEML. BB E KK
IEZENTEET,

REBAINIANZXLRBRDT, TRV TEERMILOBATY VTR DA% E

FERINZELDIC, ALHA DIy F—DFEARFIEFDINMNMBELA>TVWET, 7vF—
NI ORY A NTEEINZIREFEAFGALHY ET., HIZIEX. VT rA A ML
BAN—I VeIV F—ERETDIETHRADIGICEELET,

BE FROMY T ENAI

strict 53.14% 50.64%
lax 45.85% 47.42%
none 0.51% 0.41%

[X18.16. SameSite5% € D# %,

BEiCSame-SiteD V7 v F—%&FIB L TWBR—IY D5, EHLUEA strict E— K THHA
LTWaZEWhDD, ThICHEWT, lax E— KTSame-Site2F AL TWBH A b, %
LTHHDHY A Tl none ZFALTWB YA MW TWET, COREDERK. 75
YRV F =P lax E—RET T3 N TRETIAREESHDEVISHBROERELA T+
TIOMNTBEDIFERINET,

COMBEISBIRLINEN S DRELRBT 272D, WEDEI S, FERTSOYFN T I 7
WM TZOMEEERE"L, EAREINTVWALTEZ vy F—IIR LTI OMEEEEMIC
THHEMLGHBEEBINTUVWET, ThHRIRLALIBA. SameSiteDIREMEEIXBRIC
RYFTH, strict E— RTIEAL lax E— ROPULRETIE. LYUSDIIEEE| S
T HEEMENHZHTT,

177. https://ja.wikipedia.org/

wiki/%E3%82%AF%E3%83%AD%E3%82%B9%E3%82%B5%E3%82%A4%E 3%83%88%E 3%83%AA%E3%82%AF%E3%82%A8%E3%82%BI%E. E3%83%95%E3%82%A9%E3%83%
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211. ht devel 00g]l web/tools/ i its/canonical
212.  https://devel 00g]e web; i i
213.  https://webmasters.googleblog.com/2017/01/what-crawl-budget fe html

2019 HTTP Archivell & 2 Web Almanac 203


https://developers.google.com/web/tools/lighthouse/audits/canonical
https://www.deepcrawl.com/knowledge/technical-seo-library/robots-txt/
https://www.deepcrawl.com/knowledge/technical-seo-library/robots-txt/
https://developers.google.com/web/tools/lighthouse/audits/robots
https://webmasters.googleblog.com/2017/01/what-crawl-budget-means-for-googlebot.html

&R 11 Z10: SEO

ED

TR MY THOR—JILEEFNDZRMEAEY V7 0HIE. ENMILAOR—V LY ER
TODHFETELB>TVWET, THIFFAEDHE. ENMILDOTHA VIFE 2 —R— MAM
IKEFMARSNTWVWER DI, VY INEEFNZTFAMITRI by FITtERTH AL
BRoO>TWBEHTT,

R VADR—TTHEY ¥ 7 HDBNBE, Web¥ 1 b CRIBNRET 5 TR 1A
S7DERNBETT, HLLWebH 1 b TGoogleDIMETHZENAILT7—RA M VT
WY RAHBERAIND E, TOR—IDNTFRI MYy THTIR) V73N TWBEHRENSILE
NOYVINENE, REIVIVIREIOR—VERDIITSVIMITITHONETHEL
{IEoTLEVET,

Distribution of internal links per page
Web Almanac 2019: SEO
desktop [l mobile

300
230

(2]
x
[=
= 200
5]
=
S 124
£
k)
g 100 60
: 23
z

' .

0 — ||
10 25 50 75 90
Percentile
E10.7. R— DALY > 0 2,
214.  https://moz.c linking-mobile-first- I-path:

215. ps: hite-pap ile-first-ind id
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216. https;, I .google.c b/tools/lighth dits/descriptive-link-text
217, https; om/2018/01/using-page-speed-in-mobil h.html
218. https;, 0om/2010/04/using-site-speed-i b h-ranking.html
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https://webmasters.googleblog.com/2018/01/using-page-speed-in-mobile-search.html
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Distribution of PSI speed per website and device
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219.  https://en.wikipedia.org/wiki/JSON-LD

220.  https://developer.mozilla.org/docs/Web/HTML/Microdata

221. o google.com/search/docs/data-type i ippet
222. https://devel google h, ‘data-types/product
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https://en.wikipedia.org/wiki/JSON-LD
https://developer.mozilla.org/docs/Web/HTML/Microdata
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https://developers.google.com/search/docs/data-types/product
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223.  https://developers.google.com/search/docs/data-types/local-business

224.  https://developers.google.com/search/docs/data-types/movie

225.  https://developers.google.com/search/docs/guides/search-gallery

226.  https://developers.google.com/search/docs/guides/enhance-site

227.  https://developers.google.com/search/docs/data-types/fagpage

228.  https://developers.google.com/search/docs/data-types/sitelinks-searchbox
229.  https://schema.org/AggregateRating

230. https://schema.org/QAPage

231. https://schema.org/FAQPage
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232.  https://x.com/JohnMu/status/965507331369984002
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234. https //webmasters gaog(eb!og com/2015/10/deprecating-our-ajax-crawling-scheme.html

235. illa.org/docs/Web/API/History

236. https//glthub ccm/vue)s/rfcs/pu”/élo
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237.  https://wicg.github.io/webpack kin-http-origi d html

238.  https;, //webmasters googleblog com/2014/08/https as-| rankmg slgnal html

239.  https://www.blog. ts/cl ity king-http-not-secure/
240. googlec b urity/encrypt-i it y-http:

241. https://transparencyreport.google.com/https/overview
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Distribution of Lighthouse accessibility scores
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Median Lighthouse accessibility score per CMS
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Nuxt.js, . Nextjs, Gatsby,
CMs React Nuxt.js
React React React

WordPress 131,507 21 18
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Joomla 3457
Drupal 2,940 8 15 1
Datalife Engine 1,137
Adobe Experience Manager 723 7
Contentful 492 7 114 909 394
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SDL Tridion 152
Craft CMS 123
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THFAM=ZADY) Y —R%EEMHET 2HIC—BHICERINET,

CDETIF, TFAM=—ZADAVFVYDBWebETEDEIICERBINZ D ERETL F
To TFRAM=ROAVFTVYDRHIE. XTATOEOD—EEHKLET,

HTTPEfE DL

V54TV MOHTTPY VTR M &ERT 2356, £< DBE. TI1— NaRERERT7 LT
) X %KY Accept-Encoding ANy ¥ —hEFEFhET, H—"—ld, "R¥hATvI—K
DVWTNHEBIRLTHYR—PML, ERINALLARYRERBTEEYS, ERINLLR
R ZITIE Content-Encoding Ny ¥ —HE&ENZ D, V547V MIEDEHEHLER
INAHERETEET, Fh BEINDZ Y Y —ROMIMEYY 4 TERT DI,
Content-Type Ny ¥ =D &L K FRINE T,

LUTFoBITIE, 2547 MEGzip. Brotli, & & UDeflate EfEDYR—rE2RLTET,
H——E, text/html RFa XY NESUGZipEMINLRBLRT I &ICLE LA,

\

GET / HTTP/1.1

\

Host: httparchive.org

> Accept-Encoding: gzip, deflate, br

A

HTTP/1.1 200
Content-type: text/html; charset=utf-8

A

A

Content-encoding: gzip

HTTP Archivellid. 5305 DWeb% {1 hDRIEENEZENTE Y., Y1 MIEPa<ED
IDDEMTFRAMNY Y —ZABR—LR=I|IO—RINTVWET, ILIK, VY—RiF
Webt 4 hD8I%DTFS5A4 <) KA VY TCEMINE L,

EfE7ILTY XA

IANA(L, Accept-Encoding & & U Content-Encoding Ny ¥ —THEATE 28M4
HTTPOAYFYYIVIA—TAVID) AN FELTWET, IhbITiE, gzip.
deflate. br (Brotl) REMNEEFNET, ChoOT7ILTY X LOBELRFRAZLITIC

339.  https://developer.mozilla.org/docs/Web/HTTP/Basics_of HTTP/MIME_types
340. https://www.iana.or i http-pe http: .xml#content-coding
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341.
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344.
345.
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348.

https://tools.ietf.org/html/rfc1952

https://ja.wikipedia.org/wiki/LZ77

https:/ja.wikipedia.org/wiki/%E3%83%8F%E3%83%95%E 3%83%IE%E3%83%BI%E7BACKAGKES%8F%B7
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YOI hDEE UR/ sl @I S

J>FoYTI>ad—5F14>0 FXOMvyT ENAN FIXOIvT ENAL

FHX NERERL 62.87% 61.47% 260,245,106 285,158,644
gzip 29.66% 30.95% 122,789,094 143,549,122
br 7.43% 7.55% 30,750,681 35,012,368
deflate 0.02% 0.02% 68,802 70,679
Other / Invalid 0.02% 0.01% 67,527 68,352
identity 0.000709%  0.000563% 2,935 2,611
X-gzip 0.000193%  0.000179% 800 829
compress 0.000008%  0.000007% 33 32
X-compress 0.000002%  0.000006% 8 29
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EMINTRHIND Y V—RDKFIE, Gzip (80%) FH7IdBrotli (20%) ODWFhih %
FRALTWET, thOoERB7IL IV XLEHFYFERINIEA,
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Compression algorithms on desktop pages

Web Almanac 2019: Compression

gzip br deflate other identity X-gzip compress @ Xx-compress
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349.  https://paulcalvano.com/index.php/2018/07/25/brotli-compression-how-much-will-it-reduce-your-content/
350.  http://nginx.org/en/docs/http/ngx_http_gzip_module.html#gzip_comp_level
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Compression algorithms on desktop pages
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Compression algorithms on desktop pages (excluding top 8)
Web Almanac 2019: Compression
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Compression by Content Type (Desktop)

Web Almanac 2019: Compression
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Compression by Content Type (Mobile)
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Compression by Content Type (Desktop)
Web Almanac 2019: Compression
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© Enable text compression = 0.62s ~

Text-based resources should be served with compression (gzip, deflate or brotli) to minimize total network bytes. Learn

more.
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DRAT7EEE LT, &WUBDOAVT UV EENRET IHREDHEINEINEHB I ENT
XFEY, 2ERELT, 9z THA MDY DEEICAKLTEY., 9z THA MDIFIE
23%H40% FEI>TWE Y, chid. 1206%BA2 V7Y M4 RPEBMOTFRAMR—=2
DEBEAMCTEIEEEKRLET,

"Enable Text Compression” Lighthouse Scores
Web Almanac 2019: Compression
B <10% W 10%-39% 40% - 79% 80%-99% [ 100%

Websites

0% 25% 50% 75% 100%

Percent of requests

[15.11. Lighthouse® 7+ X NEMEEHICT 2] BEEX T,

Lighthouseld, THF XA MR—ZDEBEBEMICT DI ET, RETEZNM MERLE
T, TFRANEMOBREAZ I 2ARMDH UM bDIE, Q2UIR—IDEI KK
IMBEIBTE £ !
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"Enable Text Compression” Potential Byte Savings
Web Almanac 2019: Compression
W <1MB 1-2MB > 2MB

Websites

0% 25% 50% 75% 100%

Percent of requests

B15.12. ;BTG /N1 b B & EEZF BLighthouse D [7F X MEMEEBFINICT 51

HTTPE#EIZ. Webd YTV DY A XEHIRT 27DICELFERAINM TV RIERICEER
HBETT, Gzip&BrotiOEADEMAFERAINZEERTILIYILTHY., EEINL
AVFYYORBIERIAVTVYDEBRICE >TERY £, LighthouseREDY —JLid, av
TUYEREMRET DMRERRTEDICRILET,

%L DY A MHTTPERE D FLHALTUVETH, HICWebHPBERINTULS text/
html BRICOWTIE, FEBREORMA HY T ! BEHRIC. font/ttf.
application/json. text/xml. text/plain. image/svg+xml. image/x-icon @
EORBHFYERBIATLARVWTFR MK, Z<DOWebt (4 N TREE SN 2RDWE
KERBEEIHY XT,

Webt A MEIEKYR—MINTHY, HREICKRETUREDA —/N\—~vy KBMEWLED, D
BLEBTRTDTFFRAIM=ZADY Y —RICGzipEREFRAT Z2HENHY £9, Brotli
EREERATIEISICHNTEETN, VY —REEHRICERWTESZNEIMIEDONT
EfRELNIVEEEIGERT 20ENHY FT,
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IV EI5: EiE

ZE

Paul Calvano

X @paulcalvano  €) paulcalvano @ https://paulcalvano.com

Paul Calvanold, 7HARA DI TTNRIT+—I VR - T—FFI KT, vx7
YA PMDRIT =TV ABALEEZELTWET, £/, HTTPArchive7OY
I MNOHEBEEEETHEHY £9, @paulcalvano TY A1 —hk L7y,
http://paulcalvano.com T7 O % &\ /Y. https://discuss.httparchive.org T
HTTP Archive DR EHB LAY LTVWE T,

353.  https://www.akamai.com/
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ERIVEI16

SR

Paul Calvano - £ > TEH N 7=,

David Fox & BrianKardell IC£ > TL E'x,
Paul Calvano & David Fox (2 & 3 £ 4.
Barry Pollard #&z4E.,

Sakae Kotaro IC £ > TEIERI 117,

A

FrvdUTiE, DR 9 vyaO—R LAY TV YDOBHNRETRICT2FETY, O
FOOMBRY NT—P Y I TR NEEETZIEICEY., RT3 —I VY RADBKIBICALL
F9, £/, WebY 1 RDA VI VAV ISARSIFYADRST T4 v I %HIBTEI &
T TIV—avOHRICHEEIBET, [REOVIIRNIHBRADTIHEDR
WEDTY] EVWIHWKEELHY., vy a2l @V ITRAMETHRSTHECELIIKTS
ODERRAEDNDIDTY,

Webd 7 YDF+ v allid, 3ID0ERRRINFHY FT, FJRERRYFvrvad
%5, TEBRYFvv>a33d, TVRI—Y-DTEBLITELTFvv>17%,

AERRYFvv>a2193, Fr v a1TERELRNT D5, LARY O HNNER
NEBRTDIENEETT, BWURL ARV RELTREINZERIZ., YY—R&ZEN
EERTZA—HF - DOEICINZOREGRIH B/, BEEF v v 1TETT, BMIC

2019 HTTP Archivell & 2 Web Almanac 305



WIVEIS:Fryov

ERINAAVTYVVRIYBBTHEIRENENHY. HEICKRITILENHY T,

TEZRIRLFvYy>a1$%, VY—REF+ vy 21T 2RBBORIE. Fvvyadh
2AVFUYDOBBEMICKELKELE T, /A=Y a3 yEEINavaScript!) V — R IEFE
BICRVWIEF vy 2SN BAREMEDSHY T, N—YaVvEEBEIhTWALW)Y—2X
A=Y —DEHN—VaVERBTES LIS, LYEVFY Yy Y aHilEREE T 515
EHYET,

IVRAI—H—DTEZEFESTCHFyy>ad3, IV NI—HF-—DESTCAVTVUVE
FrvaddE, FEEEIGRCARY, ForO—RERERIMERINET, ezl Y
V—2ANIY RAI—HP—DTSIHFICFr vy aINTWVWBHBE, VITAMNIRY b7 —
JIKEEINT, ¥ 00— REBIETY VOI/IOERALL SVWEETY., FHTDHM
E, FEFryrallIy M) PRVWEBEDRE. B, FrviaIhie) VY —2R
BINBIBAAIECONICARY £F, FEAEDHE, VI —N—C&LT, O—A
Fr Yy ahCONISYY—RE Ty FTEANEETT,

BE. Web7—F 77 F v ILIFEBOF v v aB"PEEFhET, L& ZXE HTTPY ST
ZMIRDGBRICF vy 2SN BAREIHY FT,

o IVRIA—¥—DTZUYH

o 1—H—DTZIH—DService Worker¥+ v > a

o HES—-bVZA

o IVRI—Y—|GEWMITHF vy ad 28EE%RIET SCDN

o Ny IIYVROUHERAHEIBT 27<HD, 77V r—>avOrDFv v vy
pARE D

o TN —vavBET—IR—RE

CDETIE, WebTSI9H—HTY Y —ZABF+ vy LaThdAECDODVTRETWEEL &

o

QY

HTTPX v v o YV T OBE

HTTPOSA 7Y ") YV —REF v v 229310, 20DBREBRTIVENHY F
ED

o IhzexvviaTEBHBRERENISVWTTA?]

354.  https://blog.yoav.ws/tale-of-four-caches/
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EIVEIG: Fryovy

o AVFVYNEEFLWIEEZRIET IR EDI THIEELWTTH? ]

Web7SI9H—DNISA 7Y MILARVRAERETZEE, BEYY—RAITFvryoad
BED, FrvvadBHRE, YUY —ROBFIERTAVY—NEINFT, RFC723413,
InEEI>av4e2 FHLY) “BL 043 (BRIE) *TLYHEMICAN—LTWET,

BE, AVHBAEEAZEOICERINAHTTPLRARY AANY Y —ZRDEHBY TT,

e Cache-Control ¥+ v > aD4FHE (DFY. BWHRE) 2{/ETEET,

e Expires AMHIROBNILIIFEAZRMELIT (0FY, HRINICAZE
%),

Cache-Control MANEHET ZHAICEBEINE T, INSICDOWVWTIE, UTFTEHELLCER
BALET,

Fr v aRILRESNEREERIET 2/2ODHTTPL AR ANy F— DFEYH—N
—BITHRT 270, RENIERERBTBHTTPL ARV ANy F—FRODEEY T
ER

e Last-Modified # 7YV MAREICEBINALBRARLET,

e IVFT4A4T4%YV(ETag)AVT Y YD—REDHNFERHBLET,

ETag MADNEFET 2HBICBEINIFT, ThoICDWTIE, UTFTHLKEHRBALET,

LR OFICIE, HTTP Archive®mainjs7 7 1 LS DY Y TR ML ARV ANy §—Dik
MAEEFNTVWET, ThE5DAYF—IE, Y Y—R%43200% (1285f) F+v>aT
T, RBIE2MAULERNICEREINAZZEERLET (Last-Modified Ny ¥ —& Date
Ny F—DEW) ,

\

GET /static/js/main.js HTTP/1.1

\

Host: httparchive.org
> User-agent: curl/7.54.0
Accept: */*

\"

A

HTTP/1.1 200
Date: Sun, 13 Oct 2019 19:36:57 GMT

A

355.  https://tools.ietf.org/html/rfc7234#section-4.2
356.  https://tools.ietf.org/html/rfc7234#section-4.3
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< Content-Type: application/javascript; charset=utf-8
< Content-Length: 3052

< Vary: Accept-Encoding

< Server: gunicorn/19.7.1

< Last-Modified: Sun, 25 Aug 2019 16:00:30 GMT

< Cache-Control: public, max-age=43200

< Expires: Mon, 14 Oct 2019 07:36:57 GMT

< ETag: "1566748830.0-3052-3932359948"

RedBot.org”&E WD YW —JLICURLE AT B &, LARYRADAY Y —5TTELIFry Y
AEDHEMARANKRTITEE T, L&, ERBOURLOT R M IRD &L S BAB%
HALET,

Caching

¥ The resource last changed 49 days 3 hr ago.

¥ This response allows all caches to store it.

# This response is fresh until 12 hr from now.

¥ This response may still be served by a cache once it becomes stale.
Cache-Control: public is rarely necessary.

16.1. ARy 55D Cache-Control &R

LARVRAILF vy Yanyd—DEFELAWVEE, VS5A 7Y MILRARYREE2—Y
ATA VAL F Yy aTEETY, FEAEDISAT Y ME. RFCO#REEL21—-Y R T
Ay IN)I—avERELEY, Ihid. Last-Modified /558 L72BRED10% T
T, £EL. LARVRAEZEPARICTFr v a2 T8EMEHYET, TOLD, BEDF
vy a)—LERELT. Fv v 1mRENEREICHETZIENEETT,

L ARV ZAD72%1& Cache-Control Ay ¥ —TRHEIN, L ARV ZAD56%I& Expires
ANy H—TRHEINET, L. LARYRAD27%IEEESDAY F—EHHRHL TLAL
e, Ea—YRF4vIFv v aDOHRERYET, Thid. TRIKMY TEERNTIL
Y4 hOBAFT—ELTVWET,

357. https://redbot.org/
358.  https://redbot.org/?uri=https%3A%2F%2Fhttparchive.org%2Fstatic%2Fjs%2Fmain.js
359.  https ulcalvano.com/index.php/2018/03/14/http-heuristic-cachil issing-cache-control-and-expires-head

308 2019 HTTP Archivell & 2Web Almanac


https://redbot.org/
https://redbot.org/?uri=https%3A%2F%2Fhttparchive.org%2Fstatic%2Fjs%2Fmain.js
https://almanac.httparchive.org/static/images/2019/caching/ch16_fig1_redbot_example.jpg
https://almanac.httparchive.org/static/images/2019/caching/ch16_fig1_redbot_example.jpg
https://paulcalvano.com/index.php/2018/03/14/http-heuristic-caching-missing-cache-control-and-expires-headers-explained/
https://paulcalvano.com/index.php/2018/03/14/http-heuristic-caching-missing-cache-control-and-expires-headers-explained/

WIVEIG:Fryov s

Adoption of caching headers
Web Almanac 2019: Caching
None [ Cache-Control Expires

80%
60%

40%

Percent of requests

20%

0%
desktop mobile

Client

EJ16.2. HTTP Cache-Control &40 Expires ~v ¥ —DEE

FryvaddaA0TVYOEEARMTTHN?

FryTampgERY V-, V3147V ML T—ERBERESN. ROV I IR b
THAATEET, IXNTOHTTPY VTR MLHET, LRARYZAD80%IEF v v 1 7lRE
ERBINES, DFEY, FrvvPadThozRNT I E2HTINTULET,

o EXRD6%DTimeToTime (TTL) FOM T, FrvraIhiIy M IETIC
EMARYZET,

o 27%l% Cache-Control ANy ¥ —A AW, Ea—YRTF4 v 7IlF¥vrvia
IhET,

o 47%FOMLUEF Y v aINET,

BUYDLARYRE, TS9P —DF vy aIlBRETEEHA,
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Percent of requests

Distribution of cacheable responses
Web Almanac 2019: Caching

B Not Cacheable (no-store) [l Cache TTL >0 Heuristically Cached TTL=0

50%

40%

30%

20%

10%

0%

desktop mobile

Client

B16.3. F ¥ v 2 1 AfEH L R > X DA,

ROKIE, TRAIOMNY TV IIZAMNDF vy aTTLEZ Y A TRNCEHEMICRLTWET,
FEAEDAVFTUYIATIEF vy yaINETH, CSSYY—RIEEWTTLT—ELT
FryPax¥hsdLdHTY,
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FROMY TE v aTTLlN—E I (BER)

10 25 50 75 90
Audio 12 24 720 8,760 8,760
CSS 720 8,760 8,760 8,760 8,760
Font <1 3 336 8,760 87,600
HTML <1 168 720 8,760 8,766
Image <1 1 28 48 8,760
Other <1 2 336 8,760 8,760
Script <1 <1 1 6 720
Text 21 336 7,902 8,357 8,740
Video <1 4 24 24 336
XML <1 <1 <1 <1 <1

E164. YV =84 TRDFR O~y TH+waTll/IN\—t> 81,

TTLOHRREDIFE AL IREWTETA, BEVWS—EV I ILIE. BRINAEFrv IV ID
HE0—HMERALTVWET, &2 IEEROTTLOHRREIL28FE TT A, 25/8—1V ¥
A IEI~2BRITH Y, 10/8—E Y F A IidF v v ¥ 1 TRBERI VT VY D10%H 18
BREFr+va1aIhadleaxRmLET,

UFOE165TAVTFYYIATIEDF vy o aTREEEFMICAND &, TRTD
HTMLL ZR Y ZDMEZ D F v+ v P aFTERABINRTVWS I &l bhY FET, I HIC,
ERERV ) ThD16%IEF vy 2aRATY,
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Desktop cacheability by content type
Web Almanac 2019: Caching
Heuristically Cached or TTL=0 [l Cache TTL >0 Not Cacheable (no-store)
250,000,000

200,000,000
150,000,000
100,000,000

50,000,000 I I
||

0

Number of requests

image script  html css  other font text video xml audio

Content type

B16.5. 7RO Ny FTDIA2TFY I TTEDF ¥ v 1 AREMD ST,
ENMIVDORLCT—FEUTICRLET, TEBOESY, AVFTUYYILTOF vy ad

BEMIRTRI MY TEENMILT—BLTWVET,

Mobile cacheability by content type
Web Almanac 2019: Caching

Heuristically Cached or TTL=0 [l Cache TTL >0 Not Cacheable (no-store)

250,000,000

200,000,000
@
3
& 150,000,000
e
k]
o 100,000,000
0
£
=
Z 50,000,000

——
. | =

image script  html css  other font text video xml audio

Content type

B16.6. ENANDIA> T2V E 1 TRIDF + v > 1 AlBEMED 53,
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Cache-Control & Expires

HTTP/1.0Tld. Expires Ay ¥ —ld, LARY AP EHL Ao ERAINIABETRT L
DIFERINFE Lz, TOEIR. ROLDI>HRARFDYA LAYV TTT,

Expires: Thu, 01 Dec 1994 16:00:00 GMT

HTTP/1.1i& Cache-Control ANv ¥ —%8A L., RIFDI ATV bDIFEAERFEADA
wH—EHR—PMLTVWET, TOANYI—IE, Frv oV IT4LIT1TENLT, &
ZMCEWLRRMEERBLE T, flxE,

e no-store YY—R&EFX vy alABWIEAETRTLDICERTEET,
e max-age HEDERAERTLOIHERATEEY,

e must-revalidate Fvv>¥aXhiTy M)k, EHTIEICEHENESYIT
ANCHRIETIVELGHDIEEISATY MIUGZAET,

e private LARYRIITSIHFILL>TOHFrva1Ih, EHDISAT
Y MIY—ERERETEHNBICEL S>THFr v aINBIRETRAVI &%
~LET,

HTTPL RRY 2MD53%ld. max-age T4 L 75 1 7%¥D Cache-Control ~Nv ¥ —H'%
FN. 54%IFExpires~Ny F—DEFENET, £LEL. INSEDL ARV ZD41%DHH T
BFOAyF—aFRALEST, 2FY. LRAKRYRADIZ%HHW Expires Ny F—DHICE
JWTHFyyvaIhizd,

2019 HTTP Archivell & 2 Web Almanac 313



WIVEIS:Fryov

Percent of requests

Usage of Cache-Control vs Expires headers

60%

40%

20%

0%

Web Almanac 2019: Caching

B mobile desktop
Cache-Control: max-age Expires Both Neither

Cache headers

[16.7. Cache-Control & Expires ~v & —DfEfHZ%,

Cache-ControlF4 L o547

HTTP/1.14E#ICIE. Cache-Control LRARY ZAAY ¥ —CHEATE2EHOT(L VT
1 THEENTHY., UTCHLCGHEBALET, 1DOL ARV RATEBEFEATESZ 2L
IEBELTLEXY,

360. https://tools.ietf.org/html/rfc7234#section-5.2.1
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HIVES: Frvovy

max-age YY—RE&EF+va1TEIRHERLET,

public HBDF+ v 22l L AR R ERETEET,

no-cache FryvadhkI ik, FETZEICBRIET MBI HYET,
s BOF vy Ty kR AT BHICERIET BUENBY ET.
revalidate

no-store LRRZDF vy 1 FaERE EERLET,

private LRRYREBEDI—Y—EIITHY., £EF+ v 2ICRELARL,

no-transform DY Y —ICH L TERET LRV T AT,

pmx)f_ must-revalidate E A U TT 8. #EF+ v aIl@BAIhET,
revalidate

s-maxage maxageEEI LTI, HEF+ v allDRBBAINET,
immutable Fryad I NIZELTERINT, BRIFZTETHZILETRLET,

stale-while- ISA TNy OIS0 RTHL WL IR REFFFPICF Ty o LADS, BHLLX
revalidate RIREBHANLIELTVWEZEERLET,

FLWLRRYZRDF Ty OPKKBLAEBEIC, V51T MIBEVWLIKRIEZIIANS

tale-if-
stale-if-error EESHBEERLET,

16.8. Cache-Control =« L 271 7,

=& Z1E. cache-control : public, max-age = 43200 i&, ¥vv>aIhicTv )
HA3200EREL. HEF v v 1IlRETEZZEARLET,
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Adoption of Cache-Control directives
Web Almanac 2019: Caching

max-age

public
no-cache
must-revalidate
no-store
private
immutable

no-transform

Directive

stale-while-revalidate
pre-check
post-check
s-maxage
proxy-revalidate
set-cookie

stale-if-error

0% 25% 50% 75% 100%

Percent of Cache-Control headers

E16.9. F/X1 )L TD Cache-Control 71 L 271 7D@EH,

LFEDE16.91F. E/NMIILWebH 1 M THEAINTWS EM150 Cache-Control 74 L ¥
FA4TERLTWET, TRINY TEENSIILOBERISEEICUTVET, ThoDF ¥
waTAL T4 TOAKRIIOWT, BEREVERERIVCONMHY ET,

e max-age & Cache-Control ANy ¥ —MDIFIF75% THEMAIN. no-store i
18% CHERAINET,

e private MEEINAWVWREY, Frv>aInicTv bt public THB &
BEIND/DH, public PREBEIIRDZZEIFIFEAEDLY FHA, BIEEDH
38%IC public EFNTVWET,
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e immutable T4 L 27 1 FIELLEMF L <. 2017FICEA“I N, Firefoxd &£
USafariCTHR— h*IhTWET, TOMEAEIE34%ITHK L. Facebook,
GoogleDH — RIR—F A DL ARV ZA*THELERAINTVWET,

ZDOYRMIRRINDFOEKRNT 1 LI T 1Tty ME. pre-check & post-
check T3, Ih ik, Cache-Control LARY ZAANY HF—m2.2% (H780FHD L AR
VR) THEAINET, TOANYIT—DORTIE, Ny 77500 RTHRIEZIRET DI
Internet Explorer 5TEBAIN/“EDTT A, Webt M MIL>TELKEREINZZ &
IFEAEHYFEFHATLE, TNEDAY I —%FRLAEL AR ADI9.2%IE. pre-
check=0 & post-check=0 DA EHLEEFEALTWELE, ThoDF1LIT4 7D
MAMNOICEREINTWBIHGE, MADT ALY T4 TIFERINET, LANK>T, Ch
LDTAL T4 TRELLFERAIN AN LD TT !

AOYJF—ILTlE, LRARYZAD0.28%T1,500% B2 5EE>KTa4LIT 4 THERX
NTWET, INLIEITA4T7 Y MIE>TEHRIN, nocachel Ts-max-agel [smax-
agel Tmaxage] BMEDARIIZANEZTNE T, [max-stale]l Tproxy-

public] Tsurrogate-control] REBFELABWVWT AL VT 1 TESHHY ET,

Cache-Control: no-store, no-cache and max-
age=0

LRARYZANF v v ¥ amfETHRWES. Cache-Control no-store ¥4 L Y54 T%f&#
AT2RENrHYET, TOTALIT1TEFERLAVEE. LARYRAEF vy ad
BETY,

LARVREF vy VaRAIRELELDIETEHE, WKODD—MBHATS—AHRELZE
ER

e Cache-Control: no-cache ME&EIE. YY—ZADF v v aTERVEDIC
MzizahtLlhEFtA, XL, no-cache T4 L Y51 7Tk, FERY 3R]
IKF vy 2aINEIVN)EBRIATIDEIHY., FrvyPaRaE@LT
IEHYEHA,

e Cache-Control: max-age = 0 ZF&ET D &. TILAORMICEREINF T
INEF vy aFTERALUTEDY FHA, maxageZ0ICRET D E. VY
— TS9P —DF vy AIFEIN, TCICEMIARYET, Thilk

361. https://code.facebook.com/posts/557 147474482256/this-browser-tweak-saved-60-of-requests-to-facebook
362.  https://developer.mozilla.org/docs/Web/HTTP/Headers/Cache-Control#Browser_compatibility

363.  https://discuss.httparchive.org/t/cache-control-immutable-a-year-later/1195

364.  https://blogs.msdn.microsoft.com/ieinternals/2009/07/20/internet-explorers-cache-conti

I
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U, 7530 RFHAFEV VIR ERTLTY YV —ROF LI ERIEY 2HE
RHYET,

HEBEMIZIL, no-cache & max-age=0 IFLITVWET, EB5EF vy adhi)VY—2
DOBRIIEVEET 27HTY, no-cache 714 L U741 Fid. 0&Y KEL max-age 7
1LIT4TE—RIFERTHIEETEIT,

3005 %A %L ARV RICIE. no-store. no-cache. max-age=0 DEAEHLENE
FNET, ThEDTALIT1TDIB, no-store BRI N, HOFT1 LI T4 Tid
BICRTY,.

LARY ZAD18%ICIE no-store iEFEN. L ARV AD16.6%ICI no-store & no-
cache DEALEENZE T, no-store MBELEIND D, VY —RRIERNICFrYvy>a
AR Y £T,

max-age=0 T 1 L7714 7l&. no-store EFEELBRWVL ARV AD1.1% (400A % B A
ZLARVR) KEELET, ThoDYY—RRTSIHFICF vy PaIhEzFds <
ICHARREIN IS 2728, BIREIDVEICAY FT,

FrylaTTLE )V —ADKRBEBIXFEDL D ICHEIN
Fen?

INET, Web—N—DF v v adqgEREDEI ATV MOBRT2HEE. Fv v
JAINBHEICOWTEHBLTEF LA, Sy v Pall—LERETTHEEE. RBEFELT
WRIAVFTYYDHIZERIEZIEEEETY,

FruvaTllZBRTZEXE. [ZhoDT7EYy M2 EDKSVDEETERLET
M2 EBEBLTLKEINL, ZLT IMBESOAVFYYDRERMATIN?) » EZIE
E—O—DA X—IHDEFICEHFINDIHFE, FEICRVWTITLTF vy alLET,
JavaScript ) V —RDERICERIND ZEAFRINZBERK. N—YaVEELTRYL
TILTHF v+ v agdh BUOWTTLTHFvv>alLET,

UFOIS 71, AVvFov94TTED) Y —2ADBR/MBREERLTVWEY, TI T,
SYBRMAD E2HZL LN TEET, HTMLBIEREEWEHRO IV T VY YA TTHB
EEArHY., EHEMICEFry Y admgER)Y—R (RVY TR, CSS, BLUVT7FV ) D
FEBICKELBENIEULEHTNTT ]

365.  https:/di: httparchive.or lyzil 1ge-by-content-type/1659
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Resource Age Distribution by Content Type - HTTP Archive, April 2019
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% of Total Requests

Age Week
([ m Wi LB LB W

o 10 20 0 w0 50
k8 u |_E3 B ma s
u: i m2 s e s
s s LB Y s L Bt
s Hu ma E) W W >2years
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B16.10. 3> 7>V 84 TRID ) Y — I EH T,

DY —20F v v amgEtEx ZORBIBELEET R &ICL Y., TILASEYITH 3 Hh5E
FTEBNEHMITEET, LEAF UTOLRARYRICL>TREINZ Y V-3,
201958 25HICRBDEERENAINE L, DF Y, BEERICAIERBLTVWE LA,
Cache-Control AN ¥ —I&, 43,2008 (1265f@) ¥+ v > a1 TEBIEAHRLTVET,
FYRWITLAEUIANE D D ERET 2DIC+DHVWEDTY,

< HTTP/1.1 200

< Date: Sun, 13 Oct 2019 19:36:57 GMT

< Content-Type: application/javascript; charset=utf-8
< Content-Length: 3052

< Vary: Accept-Encoding

< Server: gunicorn/19.7.1

< Last-Modified: Sun, 25 Aug 2019 16:00:30 GMT

< Cache-Control: public, max-age=43200

< Expires: Mon, 14 Oct 2019 07:36:57 GMT

< ETag: "1566748830.0-3052-3932359948"

2FMIC, WebTREIND ) YV —RAD59%DF v v aTTLIE, TV T VY OFEMICEEAN
TRIEET, IHI0, TILERBREEBOTIVY OHREIF25ATT,

INaET7—AMN—=—FT A &Y —RRNR=F 1 TRIFEE, 77—AMN=F1DYY—2D
70% DL U RWITLOREAZ I3 &t bhYET, Thik, ¥+ v a1 EREDICHE
IEREHWD, Frv v adlELKEBRINTWEIEAERTI2RENHD I & HFFEIC
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BEALTWEY,

IS4 TF—=XINS—F1 Y—KN—Fg1 P&
FRO YT 70.7% 47.9%  59.2%
E/NT I 71.4% 46.8%  59.6%

B16.11. TILA /WY 2 T X~ DEIE,

fE B (DIREE

FryLaRIlBMINL AR ZOKREEICERINBHTTPL ARV ANy F—F,
Last-Modified & V' ETag T9., Last-Modified ANy ¥ —id, TDEBINTTEHY
ICHBEL, #7020 MO RBICEEINARAEZRELET, ETagAvy—id. 2V 7
VYD—EDOHANFERELET,

F=EZIE, UWTFDOL ARV RIE2019FE8H25HICERE X 1,
[1566748830.0-3052-3932359948] M ETag L HY 7,

< HTTP/1.1 200

< Date: Sun, 13 Oct 2019 19:36:57 GMT

< Content-Type: application/javascript; charset=utf-8
< Content-Length: 3052

< Vary: Accept-Encoding

< Server: gunicorn/19.7.1

< Last-Modified: Sun, 25 Aug 2019 16:00:30 GMT

< Cache-Control: public, max-age=43200

< Expires: Mon, 14 Oct 2019 07:36:57 GMT

< ETag: "1566748830.0-3052-3932359948"

7547 &, If-Modified-Since EWHEZHDY VTR RAY ¥ —D Last-
Modified A AL T, ¥+ v aShihIV N ERIETEIREMNEY VTR NERE
TEF9., AKKIC. If-None-Match VI IR MAYHF—%FRALTYY—RERILETET
EETEFEYT, Thid 7547V MR+ vy alO) Y —UTH L THF>TWS ETag
BICRHLUTHRIELET,

UTOFTIE, Fvvy2aTy M)IZELEMTHY. HTTP 304 AV F U VRLTRS
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hELE, ThicdY, VY—RBHOF I vO—RPREIINET, FvvyPazv il
DRI TRAVGE, F—/3—13200 TEHINALY YV -REIEEL. BES Y O0—R7
ZRENHYET,

> GET /static/js/main.js HTTP/1.1

> Host: www.httparchive.org

> User-Agent: curl/7.54.0

> Accept: */*

> If-Modified-Since: Sun, 25 Aug 2019 16:00:30 GMT

< HTTP/1.1 304

< Date: Thu, 17 Oct 2019 02:31:08 GMT

< Server: gunicorn/19.7.1

< Cache-Control: public, max-age=43200

< Expires: Thu, 17 Oct 2019 14:31:08 GMT
< ETag: "1566748830.0-3052-3932359948"

< Accept-Ranges: bytes

2kE LTLARY ZAD65%IE Last-Modified Ny 4 —T, 42%Id ETag TRt I N,
38W%IEHMAEFRALET, 2L, LRARY ZAD30%ICIE Last-Modified Ny 4 —,
ETag Ny ¥ —IEFEFhTVWEE A,
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Adoption of Last-Modified and ETag headers
Web Almanac 2019: Caching
100%

75%

50%

Percent of requests

25%

0%

Last-Modified ETag Both Neither

Header

E16.12. 7X 2 ;v TWebt 41 hD Last-Modified &L ETag ~Nv §—%& N L /=fiF
EDIRFLDIRA.,

BfXFIDHEMMHE

A LRY Y TOEGREIFERAINBHTTIPAY =W D2hdbY., Th5DHRIFFERIC
BEETY, Date LRARYRAY S —F, YY—ZDBWDISA TV MIREI WD ESR
LZd., Last-Modified LRAKRYZAAYF—iE, $—N—T) Y —-APRBICEEINT
BEARLEYT., /. Expires Ny ¥ —IE. (Cache-Control ANy ¥ —DEELAL
BR) VY- F vy Y a R A RS AOICERINE T,

INB3DOHTTPAY ¥ =3 TRT, BRAEROXFNEFERALTII LRIV TERLE
ER

Bz &,

\

GET /static/js/main.js HTTP/1.1
> Host: httparchive.org
> User-Agent: curl/7.54.0

> Accept: */*

322 2019 HTTP Archivell & 2Web Almanac


https://almanac.httparchive.org/static/images/2019/caching/fig12.png
https://almanac.httparchive.org/static/images/2019/caching/fig12.png

EIVEIG: Fryovy

< HTTP/1.1 200

< Date: Sun, 13 Oct 2019 19:36:57 GMT

< Content-Type: application/javascript; charset=utf-8
< Content-Length: 3052

< Vary: Accept-Encoding

< Server: gunicorn/19.7.1

< Last-modified: Sun, 25 Aug 2019 16:00:30 GMT

< Cache-Control: public, max-age=43200

< Expires: Mon, 14 Oct 2019 07:36:57 GMT

< ETag: "1566748830.0-3052-3932359948"

FEAEDI ATV ME, BEWRBENXFAEREELES, Chicdy, REIhTWS
LARYZAEEBLET, Chik, 358>7% Last-Modified ~v ¥ —h'Last-Modified¥ 1 A
29V TIRLTHF Yy aINdied, FHEEGZ) VIR NERTTEIRCARZED, £+
v aRENICHEESZ DARENHY £,

BE. Date HTTPLRARYZAAY S —id, V54TV MILARY R %RHT 2Webt —
N—FIFCONICE > TERINE T, AV Y —IdBE., —N"—IlL>TEHEMITERST
NddH, T—DRELICKWMERIEHY £, Thik, BWA Date Ny ¥F—DEIEGH
FEEBIEVNIEERBLTWEY, Last-Modified Ny ¥ —IEIEHEICFELLTH Y., 8N
BAY H—130.67%DHT LI, LML, BWDIX, 3.64%D Expires ~Nv & —H s
nEMEAEZFERAL TV ETY !
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Invalid date formats in response headers
Web Almanac 2019: Caching
desktop [} mobile

0,
4.00% 3.64%
3.00%
F2]
[7]
L]
-
&
= 2.00%
o
=
8 o
& 1.00% 0.67%
0.10% -
0.00%
Invalid Date Invalid Last-Modified Invalid Expires

Validation issue

F16.13. L R X~ ' — DS A HIFH R,
Expires Ny & —DEMWREROHIRDEHY T,

o HMLABEMMRATTS. GMTUADY 1 LY =V EFERALTVET
o OV-172EDHIE

e Cache-Control ANv ¥ —THMAE

ML Expires NV —DRADY —RIE. AGDH B —RKR—F 4 hoRHFEIN BT
Yy ML DEDTY, & ZIE, Expires: Tue. 27 Apr 1971 19:44:06 EST 72 &,
B/BERILESTY A LYV =V EFRHLE T,

Ny H—%ER

Fr vV U TRVEEZLFIRDIDIE, ERINTWEYY—IAFrvyoa1EhTWD
NEIDEHIMTEIETT, TRIREHMICRAZNE LI EAD, ZLDIFA. URLE
IFTRINEHBT 2IEITT2TY, EAERLURLOYY VTR ME, HET 5 EH
(Gzip, BrotliZ&) MR BZIFEP. ENMLOFEEBILELETEES I VRETE X
ED

COREBERRT BOIC, V774 T Y MEFryvaIhi®) Y —RC—EDHF
(Frvvakx—) 252F9, 774N TR, 2OFvyPaFxF—3&EICYY—RD
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URLTY A, RRZFEVaryNy ¥—%2FAL THOER (ERAERE) ZBNTI Y,

VaryNy ' —d, 12U LEDERAY ¥ —EDEEF v v aFx—IBMTEEIICT 54
TYMIIERLES, ZORKE—MRAALHFIL, Vary : Accept-Encoding TF, Zhildk
Y. Accept-Encoding Y VTR b~y ¥ —fE (gzip. br. deflate #&) OFvv >
ATV MYBBICARY FT,

A D—MEHIAMEIL Vary : Accept-Encoding. User-Agent T, Zhid. Accept-
Encodingf& & User-Agent XEFIDWEAICE > THFr v YaTV N ATRETELIICIS
A7V MIERLET, £ O0F Y ECDNERDIHFA. Accept-Encoding LA D1E % f&
BE3E, Fyyvradx—DBOHLN, Fr v arbRZEINE NS 71 v IDENED
T30, BBREOTEMENSHY T,

—fRIC, TOANYY—ICEDWTISA 7Y MIRBEIVY T VYA RBETZHBEDH. ¥+
Y ARERTIRELIHYET,

Vary ANy ¥ —(&, HTTPL ARV AMD39%. &V Cache-Control Ny ¥ —%2ELL R
RYZADAS%THEAINES,

DUTFDTZ71&, EAL10ED Vary ANy ¥ —EDAK%ERLTWEY, Accept-Encoding
[EVaryDERADIO% % 5. User-Agent (11%) . Origin (9%) . Accept (3%)
PRY DAL ELHDTVET,
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Vary header usage
Web Almanac 2019: Caching

accept-encoding

user-agent

origin

accept

cookie | 1%

x-forwarded-proto 1%

accept-language | 0%

host 1%

1%

x-origin

access-control-re o,
quest-method 0%

access-control-re | o,
quest-headers °

0% 25% 50% 75% 100%

Percent of requests

E16.14. Vary~ v ' —DIEHE,

Fvyyv aageil ARV RICCookiex 2 ET 2

LRRYZRF vy adhde, TOAYY—2EFEXFv vy allA7y FIhES,
N, DevloolsZN L THF v vV aINEL ARV RAEREBETZEZICLARYAANY F—
ARRCEZEHTY,

326 2019 HTTP Archivell & 2Web Almanac


https://almanac.httparchive.org/static/images/2019/caching/fig14.png
https://almanac.httparchive.org/static/images/2019/caching/fig14.png

WIVEIG:Fryov s

MName ¥ Headers Preview HResponse Timing

+ General

Request URL: https://use.fontawesome.com/releases/v5.0.8/js/all.js
Request Method: GET

Status Code: @ 208 (from memory cache)

Remote Address: 23.111.9.35:443

Referrer Policy: strict—origin-when-cross—origin

v Response Headers

ace ol-allow: hods: GET
access-control-allow-origin: *
access-control-max-age: 3008

cache-control: max-age=31556926
content-encoding: gzip

content-type: application/javascript

date: Thu, 17 Oct 2819 15:23:93 GMT

elag: W/"'66BaadBc7dIT38793221aldcfoT93805"
last-modified: Thu, 81 Mar 2818 21:37:01 GMT

B16.15. ¥+ v > a3 hEY Y —IDChromeFiFY —I,

LD L. LRRYRIC Set-Cookie H’HBIHEIEE I MY FITHM? RFC7234= 0 3 8%
IC& D&, Set-Cookie LRARY ANV H—EXxv vV IaREIELERA, Thid. Fv
wadIhiIy M)A Set-Cookie THFy v aINTWBIHE, ThHEFhTWEH
REMEIHDIEEEKRLET, RFCTIE, &4 Cache-Control ANy ¥ —%#E LT, L
ARVADF vy 1 7EERHT DI EEHBELTVET,

Set-Cookie #FRALTLRARY R EFXF v v a1d5IZEDY RID1DIE, CookieDfE%
REL, BRIBEOERICIRBETED & TY, CookieDBHIZEL > TlE, DERFERICARD
AR DY ET, & XX, OV A ~CookieFldtzy > 3 v Cookiehl’HEHF v+ v 2l
FHET BHE. TDCookieldBID I A7V MIL>THEABINZTREELGHY T, &
hE@EE T 212D A%, Cache-Control™ " 754 R—hK F4LIT4 TEFERHTSZ
ETT, THICEY, I9SATVRTSOH—ILLBLARYVADF v v 2aDHDHFATX
nxy,

Fo v Y aTmREARL ARV ADI%IC Set-Cookieny ¥— AEFNTVWET, ThdDL
ZARVADI B, T5A4R=F FTALIT1TEFERALTVDDIZI18%DHTY, HYD
82%IClE, RTV v IBLVTSAR— b F vy atyh—N"—TFvr vy a1TED Set-
Cookie & 1530 FDHTTPL R RV ANEFNTWET,

366.  https:/tools.ietf.org/html/rfc7234#section-8
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Score

Set-Cookie Usage on Cacheable Responses
Web Almanac 2019: Caching

B Does Not User Set-Cookie [l Uses Set-Cookie

0% 25% 50% 75% 100%
Percent of pages

desktop
o
8
o
7]

mobile

0.0% 25.0% 50.0% 75.0% 100.0%
Percent of pages
I Set-Cookie on Private Cacheable Responses [l Set-Cookie on Public Cacheable Responses

X/16.16. Set-Cookie LXKV IADF v 1 GfERL IR R,

AppCache# & U'Service Worker

TFUT—YavEv vy aFidAppCacheldHTMLSDHEEEETH Y. BIREIX TS OHH
FrvadBYY—REREL. 7754 V2A—HY—DFETEZLIICTEET, 2D
HEEIZBEIEINTH Y. WebiZENSEHIR "I, TS50 —DHR—MEIELLTWE

ED

R, FONTWBDOHNR DN >7IBE. Firefoxvad +id, FARZICHLTRDYIC

Service Worker 242 Z & #HE L TWET®, Chrome70ik, 7SV r—>avFxv
voaktEFa) T4 CREINLZIVTFANDAICHRLETY, £RTIE. D91
T DHEBE % Service WorkerlCRET 2 AAABITLTE Y., TS50 HFHR— M IEREICK
RLTWET,

367.
368.
369.
370.

https://web.archive.org/web/20191115024726/http: . i ffline.ntml
https://developer.mozilla.org/docs/Web/API/Service_Worker_API/Using_Service_Workers
https://www.chromestatus.com/feature/5714236168732672
https://caniuse.com/#feat=serviceworkers
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EME. HTTPArchive kL > RLAR— hD1DIE. LUTFIZHRT Service Worker” D3R %R L T
WwWEd,

Timeseries of Service Worker Controlled Pages
Source: httparchive.org

Zoom 1m 3m 6m YD ly 3y Al From May1,2016 To  Sep1,2019

Service Worker Controlled Pages (%)

Jul'16 Oct'16 Jan'17 Apr'17 Jul'17 Oct'17 Jan'18 Apr'18 Jul18 Oct'18 Jan 19 Jul'19

— Desktop  — Mobile

[16.17. Service Worker ¥ #1192 X — = DBF %3, (5|F8: HTTP Archive™)

BARZELEIVZTHA FDO1%ETER>TWETH, 2017F1BHHFRITEML TV
¥, 7OTL Yy TWeb7 7 DETIE, ASHY A MTOFERICLY DTS THRERT B
SYLELFEAINTWVWEEWIEEZED, LROVSI7TRIEDOAN VY hEIF
ER

RDOFTIE, AppCache & Service Worker DEFKROBMEA IR TEEY, 32,2920DWeb
%4 kTService Worker DN REINTWE T, 1,867DH 1 b TIEIEHIEDAppCachetift
MEIEMEFERAINTVET,

Service Worker % &/ L Service Worker % (&5

Bt
(=)
L 73 B
AppCache & (& L &

0 5,045,337 32,241 5,077,578
AppCache & {EH 9 2 1,816 51 1,867
=r-a 5,047,153 32,292 5,079,445

[]16.18. AppCache & {EFH 9 Z2Web 1k & Service Worker D#,

INZEHTTPEHTTPSTART &, ISICERKRVWEDICAY XF, 581D AppCachedd it

371.  https://httparchive.org/reports/progressi b-apps# g
372. https:/httparchive.org/reports/progressi b-app: ag
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YA MIHTTPRETIREINE T, DFEY. Chromed® T DHEEE BT L TW B EBEMED
HY EF, HTTPSIEService Worker&FH T 27-DDEHTTH,. ThOEFERHTEIH A b
DIO7IFHTTPIRBA TIREINZE T,

Service Worker % {&/H L Service Worker % &8

A 43

AppCache % L&

L’\’p ache £ 2/ L 4 1,968,736 907
HTTP

AppCache & {£#H Y 5 580 1

AppCach &

L"m ache & 275 L % 3,076,601 31,334
HTTPS

AppCache & £ 9 % 1,236 50

16.19. AppCache % {#fF & 2Web 1 S # EHTTP/HTTPS(C & 2 Service Worker D FH 2.,

XYooV IOMEERET S

Google®DLighthouse™Y — )L & AT 2 &, I —H—I1EWebR—TIIH L T—EDEEAE
ICEET, Fr v aR)Y—EE"TE Y1 M EBNOF vy 20REERITSZ
ENTEZHEIDIEFEMLEST, Chid, AVFUYDORERME (Last-Modified Nv
H—EH) X vy aTTLELEBL, YY—ZADF vy Y anbRBMIn2TEs#E
FTHZEINLYThETVWET, ROATIKBLT, BRICFv v Y 1 O#BEEARRI

N, Fr v aTEIREDYY—IADY XA NPRRINDBENHYET,

373. .google.c
374. ht I google. b, i dits/cache-policy
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Diagnostics — More information about the performance of your application. These numbers don't directly_ affect the
Performance score.

A Ensure text remains visible during webfont load v
A Reduce the impact of third-party code — Third-party code blocked the main thread for 1,660 ms v
A Minimize main-thread work — 15.8 s ¥
A Serve static assets with an efficient cache policy — 101 resources found A~

Along cache lifetime can speed up repeat visits to your page. Learn more.

Show 3rd-party resources (61)

URL Cache TTL Size
None 233 KB
None 14 KB
None 9 KB
None 7 KB
None 4 KB
None 3KB
None 3KB
None 2KB
None 2KB

E16.20. ¥+ v > 2K > —DRZFDATEENE % i85 L /=Lighthouse L K — k.,

Lighthouseld. BEE T & IC0%~100%DEED A AT AEE L. TAODRATIEEEDR
AF7ICHMAENRE T, Fv v Y FROA77E BENRNS MEIHICESVWTULET,
LighthouseDIER#FANRD &, Fv v aRYI—TENREFOH A MHD FHELTWL
IO EBETEET,

375. ht devel 00gle wet i its/cache-policy
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Distribution of Lighthouse caching TTL scores
Web Almanac 2019: Caching

<10% 10%-39% [ 40% - 79% 80% - 99% 100%

Score

0% 25% 50% 75% 100%

Percent of pages

X16.21. E/X1 JWWebR— D [Use Long Cache TTL/ E£Z DLighthouse X I 7 D575,

100% %= #E L7t M MMIB4%DHTY, Thid, FEAEDY A M'Fv v 1DREL
DRBERIFEIENTEBIEEZRBH®RLET, 1 FOEFAMSEHN40% KRBT, 38%
M10%KRBORATERZHF L TVET, THICEDWT, WebliliEhRY DEDFvva
DEEDHY T,

Lighthouseld, LU RWF vy aRYI—%5FMITEHIET, BYRLELI—TRET
XZNMMIERLET, BNMDF+ v 2DRBEEZITD2AESEDHZYA MDD B,
%N R—Y DEHERZFATIMBEIRTEE T,
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Distribution of byte savings from caching
Web Almanac 2019: Caching
<1MB 12vMB W 2-3MB 3-4 MB >4 MB

Byte savings

0% 25% 50% 75% 100%
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https://whatdoesmysitecost.com/%EF%BC%89%E3%82%92%E3%83%81%E3%82%A7%E3%83%83%E3%82%AF%E3%81%97%E3%81%A6%E3%81%8F%E3%81%A0%E3%81%95%E3%81%84%E3%80%82%E3%81%93%E3%82%8C%E3%81%AF%E3%80%81%E4%B8%96%E7%95%8C%E4%B8%AD%E3%81%AE%E5%9B%BD%E3%81%AE%E3%83%9A%E3%83%BC%E3%82%B8%E3%81%AE%E3%82%B3%E3%82%B9%E3%83%88%EF%BC%881%E4%BA%BA%E3%81%82%E3%81%9F%E3%82%8A%E3%81%AE%E3%83%89%E3%83%AB%E3%81%A8%E5%9B%BD%E6%B0%91%E7%B7%8F%E6%89%80%E5%BE%97%EF%BC%89%E3%82%92%E8%A8%88%E7%AE%97%E3%81%97%E3%81%BE%E3%81%99%E3%80%82%E3%81%9D%E3%82%8C%E3%81%AF%E7%9B%AE%E3%82%92%E8%A6%8B%E5%BC%B5%E3%82%8B%E3%82%82%E3%81%AE%E3%81%A7%E3%81%99%E3%80%82%E3%81%9F%E3%81%A8%E3%81%88%E3%81%B0%E3%80%81%E5%9F%B7%E7%AD%86%E6%99%82%E7%82%B9%E3%81%A72.79MB%E3%81%AEAmazon%E3%81%AE%E3%83%9B%E3%83%BC%E3%83%A0%E3%83%9A%E3%83%BC%E3%82%B8%E3%81%AE%E8%B2%BB%E7%94%A8%E3%81%AF%E3%80%81%E3%83%A2%E3%83%BC%E3%83%AA%E3%82%BF%E3%83%8B%E3%82%A2%E3%81%AE1%E4%BA%BA%E5%BD%93%E3%81%9F%E3%82%8AGNI%E3%81%AE1%E6%97%A5%E3%81%82%E3%81%9F%E3%82%8A1.89%EF%BC%85%E3%81%A7%E3%81%99%E3%80%82%E4%B8%96%E7%95%8C%E3%81%AE%E3%81%84%E3%81%8F%E3%81%A4%E3%81%8B%E3%81%AE%E5%9C%B0%E5%9F%9F%E3%81%AE%E4%BA%BA%E3%80%85%E3%81%8C%E6%95%B0%E5%8D%81%E3%83%9A%E3%83%BC%E3%82%B8%E3%82%92%E8%A8%AA%E5%95%8F%E3%81%99%E3%82%8B%E3%81%A0%E3%81%91%E3%81%A7%E4%B8%80%E6%97%A5%E3%81%AE%E8%B3%83%E9%87%91%E3%82%92%E3%81%82%E3%81%8D%E3%82%89%E3%82%81%E3%81%AA%E3%81%91%E3%82%8C%E3%81%B0%E3%81%AA%E3%82%89%E3%81%AA%E3%81%84%E3%81%A8%E3%81%8D%E3%80%81%E3%83%AF%E3%83%BC%E3%83%AB%E3%83%89%E3%83%AF%E3%82%A4%E3%83%89%E3%82%A6%E3%82%A7%E3%83%96%E3%81%AF%E3%81%A9%E3%82%8C%E3%81%BB%E3%81%A9%E3%82%B0%E3%83%AD%E3%83%BC%E3%83%90%E3%83%AB%E3%81%AA%E3%81%AE%E3%81%A7%E3%81%97%E3%82%87%E3%81%86%E3%81%8B%EF%BC%9F
https://whatdoesmysitecost.com/%EF%BC%89%E3%82%92%E3%83%81%E3%82%A7%E3%83%83%E3%82%AF%E3%81%97%E3%81%A6%E3%81%8F%E3%81%A0%E3%81%95%E3%81%84%E3%80%82%E3%81%93%E3%82%8C%E3%81%AF%E3%80%81%E4%B8%96%E7%95%8C%E4%B8%AD%E3%81%AE%E5%9B%BD%E3%81%AE%E3%83%9A%E3%83%BC%E3%82%B8%E3%81%AE%E3%82%B3%E3%82%B9%E3%83%88%EF%BC%881%E4%BA%BA%E3%81%82%E3%81%9F%E3%82%8A%E3%81%AE%E3%83%89%E3%83%AB%E3%81%A8%E5%9B%BD%E6%B0%91%E7%B7%8F%E6%89%80%E5%BE%97%EF%BC%89%E3%82%92%E8%A8%88%E7%AE%97%E3%81%97%E3%81%BE%E3%81%99%E3%80%82%E3%81%9D%E3%82%8C%E3%81%AF%E7%9B%AE%E3%82%92%E8%A6%8B%E5%BC%B5%E3%82%8B%E3%82%82%E3%81%AE%E3%81%A7%E3%81%99%E3%80%82%E3%81%9F%E3%81%A8%E3%81%88%E3%81%B0%E3%80%81%E5%9F%B7%E7%AD%86%E6%99%82%E7%82%B9%E3%81%A72.79MB%E3%81%AEAmazon%E3%81%AE%E3%83%9B%E3%83%BC%E3%83%A0%E3%83%9A%E3%83%BC%E3%82%B8%E3%81%AE%E8%B2%BB%E7%94%A8%E3%81%AF%E3%80%81%E3%83%A2%E3%83%BC%E3%83%AA%E3%82%BF%E3%83%8B%E3%82%A2%E3%81%AE1%E4%BA%BA%E5%BD%93%E3%81%9F%E3%82%8AGNI%E3%81%AE1%E6%97%A5%E3%81%82%E3%81%9F%E3%82%8A1.89%EF%BC%85%E3%81%A7%E3%81%99%E3%80%82%E4%B8%96%E7%95%8C%E3%81%AE%E3%81%84%E3%81%8F%E3%81%A4%E3%81%8B%E3%81%AE%E5%9C%B0%E5%9F%9F%E3%81%AE%E4%BA%BA%E3%80%85%E3%81%8C%E6%95%B0%E5%8D%81%E3%83%9A%E3%83%BC%E3%82%B8%E3%82%92%E8%A8%AA%E5%95%8F%E3%81%99%E3%82%8B%E3%81%A0%E3%81%91%E3%81%A7%E4%B8%80%E6%97%A5%E3%81%AE%E8%B3%83%E9%87%91%E3%82%92%E3%81%82%E3%81%8D%E3%82%89%E3%82%81%E3%81%AA%E3%81%91%E3%82%8C%E3%81%B0%E3%81%AA%E3%82%89%E3%81%AA%E3%81%84%E3%81%A8%E3%81%8D%E3%80%81%E3%83%AF%E3%83%BC%E3%83%AB%E3%83%89%E3%83%AF%E3%82%A4%E3%83%89%E3%82%A6%E3%82%A7%E3%83%96%E3%81%AF%E3%81%A9%E3%82%8C%E3%81%BB%E3%81%A9%E3%82%B0%E3%83%AD%E3%83%BC%E3%83%90%E3%83%AB%E3%81%AA%E3%81%AE%E3%81%A7%E3%81%97%E3%82%87%E3%81%86%E3%81%8B%EF%BC%9F
https://developer.akamai.com/blog/2015/06/09/heres-why-more-bandwidth-isnt-magic-bullet-web-performance

& IV & 18 : Page Weight

o BEHAXIE R=JONA NBLDOEHEETT., I, BShiTF—4 ¥
ETF—9DBBENMILI—Y—ILE>TEETY,

o BE HIMLER—Y EOBNDYY—RTF, TONRT+—TVRYRIET
<hENTT,

e ZLDBA, RELINTVWRVWERIR—VDEXEDOEADRETT, —
VDEIDDHEDIONN—EVI ML ERDE. HTMBOR—Y D52MBEERH
HOTVWET, DFYERRIBRA—VEEDIFF75%%EHHFT., TLT. Th
R TRERAT2RBE. R—Y LOEROHIE, NEYA hTOAVNRN=T3 Y
EOETICDOBRPYET (ZHICDODWTIFETHELCEHRBALEY) o

e JavaScript"EETY, R—IDJavaScriptDE I IZLLEH/NI WFELHY T
M. TN THJavaScriptic & /87— ADOBEIrE L F T, BE—D100KB
DY—RKRR=F 4RV ) TITIR, R=IJILAKEBEEEE525TEEIFHY F
To R=YEDRV ) TIBEZWVEFE, YRVIEFKRELLRYET,

JavaScript 70y 7 2IFICERT B3 TIE+HoTHY £H A, JavaScriptd L
V) TREILELY, R=IILTOvF VT Y—ABEFhTWRLTEH.,

NI A= VAPRBEEIFEZRWAREMEDH Y £F, JavaScripthMED R T
DTS =T IT41ET 1 WA EDLELBELIYEZ{DCPULEHEET B
H, R=Y LOCPUMHKRAIEMRT 5 EHIFEBICEETY, JavaScriptHh*CPU
7Oy LETTCRHE. 773921 —HY—ADICKBETEEEA, ThiC
FYU, BRI TV VI ERIENDZEDOHERINE T, CHIEARRERR—
JLyHY Y TDFRBBETT,

o CSSiE, BRDOWebR—VICESTELLNMBWIEDRETY., 75V HDE
BN SHRETORFEBHE T, BHORGLOBBEEBRLES, CSSHAT
N, LARY Y TTFHA UV DEIBFRES LWEDIFHY A, LA L.
JavaScriptD & 5 1C. CSSIEEBEF|IERITLDIIHIEZNERIHY FH
ho RZAINY— NDETHA+IRIFZE. ¥ 00— KEBTICEHEIHNY
TEBRIMILY— DM R=VOBKRYDOHESDOLVF) > J%ETOY ITBRE
MICEBINERIAINY—MIEDET, XTIV AOBBELISHRET
HEEEMEIEH Y £9, F7zJavaScript & FARRICCSS T 7 1 L% 4% & BEM
REESRKELET,
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REKTEBLAR—JRBEVRRICBVSBED’HY XS

B, HRIOVA MHREEKICLAVWDEVWEY R —TRVERELEL £,
LHOLHREDNEITHNIE, LWUKEL, JUBHAR—VERBTZIIEEHLLES
DIFBIEEH>THBLRETY, ThiEk, MBHYA MM S100B U EOE—O VICHEET
BEBOI—Y—FT—4 % UINE L /-Google T B DML E " DRERERD1IDT L,

ZOWENS, 3DDEERRA VY M HYF LT

1. R=YVEDEFZOHBEUZ., AN—TavDRAODFIARFTLE, BHOD
WebR—U AR TE2IFIEFRTEY MIE>TEINEZRT7r—T V2R
VICDWTERBALAEZEAEERA D E, INDPREREIIIRLBAVWIEEBE>T
WEY,

2. R—YLOEROBIE. AvN—YavD2EBIKASATIRTFCLAL, 1—
YAy a VTR, B>ty Y a v &Y EEED38%D
RLBRY F LA,

B

19 31

® Converted sessions @ Non-converted sessions

H18.1. Ity a  EERINEWVEY S 3 2,

3. RVUTFIBSVEyYaviE, TRINIZTEENMEKRYELE, DTS

394, ps: inkwit Ketil « desi bil d-load-til
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https://www.thinkwithgoogle.com/marketing-resources/experience-design/mobile-page-speed-load-time/
https://almanac.httparchive.org/static/images/2019/page-weight/ch18_fig1_conversion_difference.png
https://almanac.httparchive.org/static/images/2019/page-weight/ch18_fig1_conversion_difference.png
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T TARYICHEANADIE, $9240BDR ) T M E2RTLBOETBRERDEAN
BRETFRIFITEDY EFEA, BRARLAOBEDR VY TR EEFNZ/NTEEY Y3
YO ERTDOIAYTTF—ILTE |
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0.2
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40
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240
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0000000000000 000000000000 Q00
NV O TNV OTRANDLDOTDRNOLDOTDRNODOTODNDO T
MM ITITTODOWOOORNNDRDDPN PR OOOrr -~ NNNND®MDT T

Number of scripts

Conversion Probability

B182. X0 Y FFABINT B L EMEIFET L FE T,

RS A X EERIDNEETHBERICDVWTEHIALEZDT, WebDIREDREER—
DRREDHEELY LI CEBRTEZLIIC, Ya—Y—RHTTPArchiveDfiEt 2 R THF
L&do

Pixil

DLV IVDOBEHITART, R=TVEZDY Y —RDEREY A XITETVWTWET,
WebEDFTRTDY Y —ADEERICEBINDI DT TEHY ZEADN, EEINTWSIEG
B, ZODMTIEERY A4 ANERINET,

',

~NR—

SDEX

\

KEMIE>T. ENXANUYA METRI by TORBY A &Y EHI0% NI A>T
F7, BLOKREIE. ENAUYA MDFIETEZTRI by TEYEDRVERNT &
HARATWDBHTY,
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https://almanac.httparchive.org/static/images/2019/page-weight/ch18_fig2_conversion_graph.jpg
https://almanac.httparchive.org/static/images/2019/page-weight/ch18_fig2_conversion_graph.jpg

#B IV 2 18 : Page Weight

ENAIL
N—t1 =118 HTML JS CSS B FFax>h
/% (KB) (KB) (KB) (KB) (KB) (KB)
90 6226 107 1060 234 4746 49
75 3431 56 668 122 2270 25
50 1745 26 360 56 893 13
25 800 11 164 22 266 7
10 318 6 65 5 59 4
518.3. Y V=X 54 THDENAINDR=I DAk,
TR NS
N—E2Y1 =118 HTML JS CSsSs BfR FFax>hk
Y/ (KB) (KB) (KB) (KB) (KB) (KB)
90 6945 110 1131 240 5220 52
75 3774 58 721 129 2434 26
50 1934 27 391 62 983 14
25 924 12 186 26 319 8
10 397 6 76 8 78 4

E1184. Y V=251 TRICHESNEFRY by T EDR—SDEH

REEHICELET ER—JDES

BEIFBEIC. 7RI My THA bDOY A XORRIEFA34KBEM L. ENXMILHY A DY
A ZDFRIEIFI7IKBEM L & L7c, EKIEIDEMZEERBICRELTVWET,
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ENAL
W=t A =1 HTML JS CSS B KFax>hk
V2 (KB) (KB) (KB) (KB) (KB) (KB)
90 +376 -50 +46 +36 +648 +2
75 +304 -7 +34 +21 +281 (o]
50 +179 =4l +27 +10 +106 (0]
25 +110 -1 +16 +5 +36 0
10 +72 (0] +13 +2 +20 +1
[418.5. 2018 FELIBE D E/NA NR—=2 DI 1 fDEAE,
TR NS
W=t 1 =14 HTML JS CSS B KFax>h
Y/ (KB) (KB) (KB) (KB) (KB) (KB)
90 +1106 -75 +22 +45 +1291 +5
75 +795 -12 +9 +32 +686 +1
50 +434 =l +10 +15 +336 0
25 +237 (o] +12 +7 +138 (o]
10 +120 (0] +10 +2 +39 +1

X]18.6. 2018 FLUED TR U h v TR—2 DEHDEAE,

R—IDEINFEEEHICEDL I ILELLT 2DV TORBIARKUIIDOWVTIZE.
HTTP Archiveh 5 ZDBERII T 5 7% TBEL IV, R—IH A XDOhR{EIE, HTTP
Archive 2010 118ICZD X M) v U DB Bt L TUERIFIF—EDEIETHRERL TS
Y, BEIFEBICESNAER—V I/ FOEMZIhE—BLTVWET,

R—IJYHyTR M

TR MY TR—IDHAREET74) VTR MT, ENXANR—IDOFRRIEIF69Y VTR b

395.  https://httparchive.org/reports/page-weight#bytesTotal
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https://httparchive.org/reports/page-weight#bytesTotal
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TYd, INLDY VTR MNDKREDIFERE JavaScript7 ho Y M TY, BEE, VI IR b
DEPHAHICKERELIEHY EFHATLE,

ENAIL
NW—tr84 =1 HTML Js Css B KFax>p
/% (KB) (KB) (KB) (KB) (KB) (KB)
90 168 15 52 20 79 7
75 111 7 32 12 49 2
50 69 8 18 6 28 0
25 40 2 9 3 15 0
10 22 1 4 1 7 0
E18.7. YUY =84 TRINCHEI W= ENAINR=ZYIITR A,
FRINYT
W—tr84 BE HTML Js Css B FFazx>h
/% (KB) (KB) (KB) (KB) (KB) (KB)
90 179 14 53 20 90 6
75 118 7 33 12 54 2
50 74 4 19 6 31 0
25 44 2 10 3 16 0
10 24 1 4 1 7 0

188. Y —XE A TRNCHEINETRI by IR=ZYITI R,

ARDOBTIE, YV —RIATOL Y XEBLTIR—VDEIEDMT DI &ICEREY
TTEF Lk, LEL. BREXT 1 T7DHE. BEDI7 74 VEXBED) Y —2H A4 XD
BOWERANT, SSHIKEBY TR ZEATEEY,
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BRHERICELD 774054 X (E/RX1))

/N—tE>%4) GIF(KB) ICO(KB) JPG(KB) PNG(KB) SVG(KB) WEBP(KB)

10 0 0 3.08 0.37 0.25 254
25 0.03 0.26 7.96 1.14 0.43 4.89
50 0.04 1.12 21 4.31 0.88 13
75 0.06 272 63 22 241 33
920 2.65 13 155 90 7.91 78

E18.9. ENAINDERT 7 1 Y1 X EBERBERXFNICDEL 6D,

INSDFERD—ER. FFICGIFOFRERIT., RLICEIRZEDTY, GIFAFEEITNIWVG
A, REZENS5IFIPG, PNG, 8L UWEBPAREDHRICBSRAONDZDTTH?

LEDOTF—41E. Web LDGIFOREADNEBRICIINIRIXIEI L THZ EVWIERE
BLWRLTWEY., IhoDEIRIVREE ThSvyFrIE L] ELTERINIT
B SEITXLCSSHRELERT 27HDDNY P ELTHHERATEEY, ThoDIx1EY
TIRXFRYDA A—ITED, ZOFEROBBWIETSRT Y T MFERLIICSSICEE
HFBBDEEVNTL & D,

T—H Yy b EILIAET D&, GIFD62%D43/84 RELT (4334 MIBEIRRIxIE S
TIGIFOH A X) THY. GIFD84%IFEIKBLAT TH D Z ENBALMIAY F LT,

Cumulative Distribution of GIF file sizes

100%

43 bytes: Optimal size of a 1x1 transparent GIF

% of GIFs (CDF)

25% @ ®

35 bytes: Optimal size of a 1x1 white GIF

0%

20 40 60 80 Data source: 100
HTTP Archive

Bytes

18.10.GIF 7 7 1 L H 1 X DEE S 7
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https://almanac.httparchive.org/static/images/2019/page-weight/ch18_fig3_gif_cdf.png
https://almanac.httparchive.org/static/images/2019/page-weight/ch18_fig3_gif_cdf.png
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LUTFoORIZ, ThoD/NIREHRET -y hHSHEIRT B-DD2DDERZT7TA—
FERLTWET, RIDAERIE. 774 XH10081 M &BIHZERICETVTS
Y, 2B8BIX 7 71T A XH102434 N EBZDERICEIVTVET,

RTEDT7 7414541 ZX>100/31 b

N

E{RDERFE

/N—t>%4J)L GIF(KB) ICO(KB) JPG(KB) PNG(KB) SVG(KB) WEBP(KB)

10 0.27 0.31 3.08 0.4 0.28 21
25 0.75 0.6 7.7 1.17 0.46 4.4
50 2.14 112 20.47 4.35 0.95 11.54
75 7.34 4.19 61.13 21.39 2.67 31.21
90 35 14.73 155.46 91.02 826 76.43

]18.11. 100/X1 h 2 BA B ERDERFRTED 7 7 1 1 X,

BIROBEZEERTEDT 71 L4 X>1024/31

/N—t>%14J)L GIF(KB) ICO(KB) JPG(KB) PNG(KB) SVG(KB) WEBP(KB)

10 1.28 1.12 3.4 1.5 12 3.08
25 1.9 112 821 2.88 1.52 5

50 4.01 249 21.19 8.33 281 12.52
75 11.92 7.87 62.54 33.17 6.88 32.83
920 67.15 22.13 157.96 127.15 19.06 79.53

£918.12.1024/X1 N ERBA BERDEBRHATED T 7 ALY 1 X,

JPEGEH{RICLERTPNGEIRD 7 7 A LA XHDNIWT EIFEBIREZETY, JPEGIEIE
AHWEFREEFERLET, FAHEEHBICLY T—90KRbNh3EH. 771400814 %M
{TEEY, —A. PNGIIRAMEMR " ZFERALET, hilLYT—90"KbhaZ&ldHh
YEEA, THICEY, JYBSRETRILERISIERINET, L. 2O771LY
A ZDEWEIYIA—FT 1 VT EEBDEVTIE AL, BEBMEOYR—MILEZT71aVD

396.  https://ja.wikipedia.org/wiki/%E9%9D% FE%ES5%BF%AF%E9%80%86%ES5%ICIAT%ET%BEKHAE
397. https://ja.wikipedia.org/wiki/%E5%8F%AF%E9%80%86%E5%9C%AT7%ET7%BERAE

378 2019 HTTP Archivell & 2Web Almanac


https://ja.wikipedia.org/wiki/%E9%9D%9E%E5%8F%AF%E9%80%86%E5%9C%A7%E7%B8%AE
https://ja.wikipedia.org/wiki/%E9%9D%9E%E5%8F%AF%E9%80%86%E5%9C%A7%E7%B8%AE
https://ja.wikipedia.org/wiki/%E5%8F%AF%E9%80%86%E5%9C%A7%E7%B8%AE
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2749 DPNGOARERML TWBHREELHY T,

ATFATFHAZEDT 7AWV Y A X

MP4iZ, SHDOWebTEEIMICREARDHZETAHRTT, ARDRTIE, ThTh
WebM & MPEG-TSH & £ 9,

ZDT=9ty hOMOT—TIO—EEIEERY, TOT—TILITIRKIFEAEBRDLL
ERAHYET, BEIEENILTIEEICNIKERRFTINZOTTIES LWTT, I 5IC,
MP4EFH DY A XD RIEIL, E/NM I TIEI8KB, TRV by FTIH3IKBEFEH ICAIE
MTY, WebMOEEDHREF I SICEBALTUVETA, —ERTLEIV, BHDI S
TYRER—EY I TDO2KBOERAMEIRDP LEDLWVWTT, EXALNDHADLD
E. EFINIBRWebMEFFDOE—D I —HAZ L DR—JICEEATVWSBIETY, 3
DOHRD DB, MPEG-TSIEEBICTRTDNR—E VI (I TRED I 7MY A X &
TVWEY, THIF1995FICY ) —RINALEWVWIERIEEL TWBAEEELAHY.,
S5D3IDDAT A THADOHTRIFTVWEDILR>TWET,

ENAIL

N—t>&4)l MP4(KB) WebM(KB) MPEG-TS(KB)

10 0.89 0.29 0.01
25 207 0.29 55

50 18 1.44 153
75 202 223 278
920 928 390 475

18.13. ENAINDXF 1 FHAICL B ETA Y1 X,
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TRy T

/N—tE>%4)L MP4(KB) WebM(KB) MPEG-TS(KB)

10 0.27 0.29 34

25 1.05 0.29 121
50 39 17 286
75 514 288 476
90 2142 896 756

X18.14. 7R U h v TLEDX T4 PHERICL ZETAH Y1 X,

BEIFET, R=IOHY 1 XIFHM10%EML £ L/, Brotli, XT74—<YZANT Ty

b, BLUCEANLERZELDORRAN TS5 4 AL, BTLLR=IU oA Mz
RBET 2 EARICASBERAATRETRENEBICEHERIDOTI=ZvITYT, THEE
S>TH, BETRHR—VOEIDHREIFZ. 77/ 0V—BELYERINTZ V71 RDEK
ARDRWZ EICLYEHINTUVWET, EWBANIE R—VOEI2WETELHDDE
COBEOTI=Zv 0B8HYETH, ThSHMERAINRITRIEEVNEHY FHA.

€ 6) Tammy Everts
N X @tameverts  €) tammyeverts @ https://speedcurve.com/

Tammy Evertsid, 20 EICH=>TI—HEY T4 EUXEFRLTEZEL
oo MEIOFEM. BRIEV I TR T+ —IVREEVRADUXKREICERE Y
TTEF L7, B&ld, SpeedCurve™DCXOTH Y, performance.now()h > 7
7 LY ATOHBEBRTHY. ORellyDEADEEMFIILHRY, /NT74—TVX
DED R B, .

398.  https://speedcurve.com/
399.  https://perfnow.nl/
400.  http://shop.oreilly.com/product/0636920041450.do
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# 1V 218 : Page Weight

§' Katie Hempenius

X @katiehempenius ) khempenius

Katie Hempeniusi&ChromeF— LD IV V=7 T, Dz 7OEHELICEYHEA
TWEY,
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HIVEIQ:YY—ZEY K

ERIVET9

)Y —XRE>V bk

Katie Hempenius I & > TEM 17z,

Andy Davies, Barry Pollard & Yoav Weiss ICd > TL E'a,
Rick Viscomi IZ & & £ & fake.

Sakae Kotaro IC & > TEIRS 1L /=,

FE

DY—=REV M EQLIRY Y —ZADT CICBBICRZINMICDOVTD TeEV M &7
SUFIRELET., COEY MNEZIEABERELTISVYIMB T IV avid Y
V=2V hORBBICL>TERYET, VY—REY MIELKFERINZE, EERT
I avEERYTEIETR—VDNRIA—IVRAEBALIBFEEZIENTEET,

Blg, VY —REV MORERELTNRT7 22—V APEELELTWET,

e Jabongld, EBARV YT NET)O—RT BT, WEZTOERB %158
EWLUELL,

e BarefootWineld, BICRA Y VI &%EHEHT DI ET. FEROR—JDREE
FCOBEE27MERBLE Lk,

401.  https://www.w3.org/TR/resource-hints/
402.  https://youtu.be/YIJGCZCalZkQ?t=1956
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WIVEIQ:YY—ZEV b

Chrome.comid. 71U T4 Aliax )V VICERERTZI LT, F5E/[M%E207
WEmLE L,

SH., BEAEDT SO THR—PFINTVWBY Y=Y MIIE, 4DDMIILEED
hHY FF9, dns-prefetch, preconnect, preload, prefetch TY,

dns-prefetch

dns-prefetch O&EE, MHADODNSHREEFRIET 5 & THB, — K/X—F 1 DDNS
Wy oT7y THEZTIEZDICENTY, &2 CDN, 74> b FONA F— H—K
IS—F 1 APIODNSIL Y U 7 v TR ETT,

preconnect

preconnect (¥, DNSILw 2 7 v 7, TCPANY RY x4 9, TISRIvI—YavaESUR
HEGERABLET. COEY MIY—RRA—FT 1 EOERERET IHICERATH S,
preconnect MA&IZ dns-prefetch DB EIFEICL KETWB A, preconnect &7
SO R— DRV, LHL, ENMOYR— M E2REE LAVDTHNIE
preconnect D AN RWERTH 3 S,

preload

preload > hiE, BHO) VTXAMEFBLES, Thid. X—HICL>THRINS
DHPEBNTLEILIREERYY—REO—RTIDICENTT, LEXE TS9N
RIMNY— b ERELBTLEHETLHIEELRERERRTERWVES, BfE7) DO
— KT B ERBEKIHZIHLELNEEA,

prefetch

prefetch ZBEEDEWVWY VTR MEFBLET, Jhid. RO REOR—ITlER
) R=VDHFEHRAAXTHEODNEZTHZI Y —REHZHFALDICEFTT, TVI7zvF
D—RERFEVAIZ, 7TV 5= arvMmroR—yO—RcfEbnsde IF8) LYY
—2%0—R$352&TT. INHDOFEIE, 2—HF—DIIRDEFHE P, —BHga1—H
—DRN/BRDE DB TFIVICEDVWTWEALE LN ERA.
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https://developer.mozilla.org/docs/Learn/Performance/dns-prefetch
https://web.dev/i18n/ja/uses-rel-preconnect
https://web.dev/i18n/ja/uses-rel-preconnect
https://medium.com/reloading/preload-prefetch-and-priorities-in-chrome-776165961bbf
https://medium.com/reloading/preload-prefetch-and-priorities-in-chrome-776165961bbf
https://calendar.perfplanet.com/2018/all-about-prefetching/
https://calendar.perfplanet.com/2018/all-about-prefetching/

BIVEIQ:YY—REYV K

Xk

DY —ZRby MEREDI7%IE, VYV —REY hEIBET BHIC <link> ¥ V& FERALT
WEY, EXE UTOLIICBYFT,

<link rel="prefetch" href="shopping-cart.js">

DY —ZRb Y MEREODLEN3I%IE. )Y —ZREY FOIBEICHTTPAY ¥ % FERALEL
Teo TEZIE UTFDEIICRYET,

Link: <https://example.com/shopping-cart.js>; rel=prefetch

HTTPAY ¥ —AD ) YV —REY NOFERAEHLNEBICHRVEH, KEDEKY OEH TIE,

<link> ¥ A EDERLY YV —REY FOFRAEODHOAICERELTTVET, L
ML, 5%, HTTP2PushhRAINZ LD ICAB &, HTTPAY Y —TDY Y —REV |
DOFERAENEAZARMEDHZ I EITERICELEY, Ihid, HTTP/2Push?t) vV —2 %
Ty adBHOYTFILELT, HTTPO ) O—NK Link Ay ¥ —%FFHEALTWS
ZEIREBELTWET,

)Yy—Rer b

EEFENANETRO Ny TTIE, VY —IEY NORIF/NS —VICEII>/EZWNEH Y F
HATLE, DD, BRICTZEDIC. FETIEENTINDREFOHREEBH L TWE
R

403.  https://developer.mozilla.org/docs/Web/HTTP/Headers/Link
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https://developer.mozilla.org/docs/Web/HTML/Element/link
https://developer.mozilla.org/docs/Web/HTML/Element/link
https://developer.mozilla.org/docs/Web/HTTP/Headers/Link

WIVEIQ:YY—ZEV b

Yy—xkexh  FHERE (Y1 FDEE)

dns-prefetch 29%
preload 16%
preconnect 4%
prefetch 3%

prerender (F#38) 0.13%

E19.1. YV —X &> DI,

dns-prefetch OEMHDAKIEIECIELEFEA. ThIFEL<KHASNEAPITHY
(2009 T LHTEIBLELL) . TIRTOEFERLTSOYFTYHR—FINTHY., TR
TOY)Y—ReV hOHRTEo D TRffi] MEDTT., dns-prefetch [EDNSDORFR%
THIRFROT, T—IDHEEBENFEREICDARL, FATZILETOTAY Y MIIFEAEDH
YEtHA, dns-prefetchlidL 1TV DEVWRRETE>EEERATH S,

DFY, IEIMUTAE Y R— N T I2RELNRVY A bTHNIL dns-prefetch HH
preconnect ICHIYEZZDHARVWTL & 5, HTTPSHA 2 EF 4 X ABRICIE.
preconnect IFZMTHY BH S, FYKRKER/NRTA—TV2ADALEEELZLLET,
dns-prefetch &2 Y, preconnect [EDNSOBRRLEIFT T, TCPAY Rz A )
ETISROYI—YavHRIBT I EIERLTLKEIY, SAEF -V @TLSRIY
I—>avhildorO0—RIndH, ZhIEEERFONS FOIR MDY ET,

prefetch IE3%DH 4 FTHAINTEY, E2LEELKFIAIh VWAV Y —ZEY
NTHB, TOFERRDEXIE. prefetch NBEEDR—IDHEAHAIZ LY ERIEDR—
DFEHAHERET DDOICEATHZEVWIBRICL>THIATEZDE LNERA, LE
NoT. FUYTAVIR=—VDBREPRACEHEINEZR—V DT+ —I VR EALIHE
DIERFICEREYTTVSEY A MNTIE. CHIZRBIINTLEI>LSS,

404.  https://caniuse.com/#feat=link-rel-dns-prefetch
405.  https: digicert.c lution/S016297.html
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BIVEIQ:YY—REYV K

R=TJZTEDV Y- N R=ITEDYY—IEZH

yy—xe>k bl 0/N—t>H 1N
dns-prefetch 2 S
preload 2 4
preconnect 2 8
prefetch 1 8
prerender (¥#%8 1 1

B19.2. FDY Y —REY NEFRALTWBER—SDIE, IR—SHEYICEBINT
W3 YY—RbE> NOEDFREEIO/IN—E>E 1)L,

DY —2b v bME, BROICERAIND EZICE>EEMRNTY ("IRTHPEEREF
I, AEEETIEALY) o LORI19.21F, DA< EH1DDY Y —RbY MEFERALTWL
ZR=TVDIR—=TIHEYD) Y-V hOFERLTVWET, BEARYY—AEY D
HETEETIHERDIL—ILIEHY FHAD. FEAEDY A MBI Y-V MNEE
ALTWB&LSICRAET,

crossorigin Etf

DT EICBRYRAEFNRZIFEAED MEHEA] )Y —2X (images. stylesheets, script)
& 2ORFYTV )Y —2#HF (CORS™) ZBEREFTICHYIAFhTVWEY, D&FEY.
NoDYY—RBVARF Y DU H—NR=P6T7 2y FINEZE 774 NTERA—F
NOVRYY—DidIZ, TORBER—ITHMET I ENTEIAVEVDIZETT,

BEILE 2T, R=YRAVFT UV EZHOLENHZ%BE. CORSEFEALT)V—2%
WMBT2LIICAT MM TEET, CORSIE. TSVHN TFFAEKRDD] T &&THIC
L. ThHSDIVARFY IV YY—ZAANDT I ERAZRELET.

FLWDY—R9A4TF (74 b, fetch() VIIR b, ESEVa—LAE) T, 75
JHIET T4 N TCORSEFALTY Y —REYJITRAKL, Y—N—HLT I RHFT%
BEZTWAWNMEERY VIR N 2TLICKBIEET,

406.  https://developer.mozilla.org/docs/Web/HTTP/CORS
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WIVEIQ:YY—ZEV b

oAV T> (EEE

# * 5
. o crossorigin B L WBE, VI II M2 TNA YIRS —ICRE
w9,
g’"ymwsu;m%? 7% SLFYS v LEBERVIORL YIS YHTR FEEFLET,
use-credentials 0.47% LTI NEBCIOXL IV YITRINEETLET,

B19.3. VY —REY N Y RERDEIEELTD 20X BIEDEE,

JY =Y bDIAYFHFRAPMTIE, crossorigin BMEAFERAT22ET IvFI3Z
EIXROTVWBY Y —ZADCORSE—RNIZXYF L. YIITRAMNIEDIREERBERET
FTIENTEZET, & ZIE, anonymous IECORSEZAWMICL, 7ARZFYI VY I TR
MIIZBRBRESOHDIRETIEIABAVWCEETRLET,

<link rel="prefetch" href="https://other-server.com/shopping-

cart.css" crossorigin="anonymous">

HDOHTMLE S X crossoriginEEZ Y R— ML TWETH, TOD/HTIK, YY—REV K
EEOLEREDAERTVWET,

as B

as ¥ preload VY —RbY b &E—HICERINZREESET. BERXINALY Y —RDOEE
(B, R VT b, RIMNRE) #TS59HFICMOEZHDFERINET, Thilk
Y, 729U VT ZANMIELL BEIBEALEZDF, ELWAYTFYYEFa)T14KRY Y
—(CSP") % ERTZDICIKIIBEEY, CSPIFHTTPAY ¥ —TRIBINZ 1T 1 X H
ZXLTY., EFETEDY—ADE—TVAKNEEETEHIET. XSSP ZTDHDEZEDH
ZHBOHEBABENT 2DICFILET,

88%

19.4. as BB LEY Y-V M VR 9 > XDEIAE,

407. google. b/fund I urity/csp
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BIVEIQ:YY—REYV K

DY—ZREY MM UYRI 2V ZADB8%IE as BHEZFERALTWET, as MEEINTWBI5
&, ERMICZAZY T RCEDNRTWET, 92%0 22 ) T, 3% T+ b, 3%DRY
AIWNTT, TNIFRIVTIDFEAEDYA MDT—FFT IV F v CEERKREERLLT
WbZ&E, RVYVTIDHBORY Y —E LTHERAINZEEASVWI EAEZ D EHR

DZETYT (LEd>T. RVYFIHDPELWCSPEBRAIND ZENEICEETY) o

FkDZ &

BREERTIE, BEOY YV —REY MDY MR 2IRREHY FHA, LI L. BEE
EVMNERATATOEBEO—T 1« v JE. O—FT 1« V770 A2 REILT B7HDAPI
ERMIDZEVIRT, VY-V MIEBHER D2DDORMMREIATULE T,

BEIECLDOE Y b

BEEEY M VV—RDT7 v FOEBEE% high, low, auto DVWTFNNTKRIRT 2
TeHDAPITY, TNSIFBEVWHTMLY VTRHIEATEE Y, &< I
<image>, <link >, <script>, <iframe> 2 & TY,

<carousel>
<img src="catl.jpg" importance="high">
<img src="cat2.jpg" importance="1low">
<img src="cat3.jpg" importance="low">

</carousel>

B19.4. B DB I — I TEEEE > N EFEH T BHTMLOH,

EZE, BRAN—EILDHDHE, BEEEY MNEFALT 2—Y—29CIKRZE
BRICBEIRGZ D, ROBERICBEIRMLZDITZIENTEET,

408.  https://wicg.github.io/priority-hints/
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WIVEIQ:YY—ZEV b

0.04%

E19.5. B E > F DIRAE,

BEEEY MIRE“INTH Y. Chromium7 SO D/NN— 3 V70LUETISHET S Y
BHEOTTANTEZY, LERNARMTHB I EEEX DL, 0.04%DY A hTLD
FRINTVWAVDIRERDI ETY,

BEEEY bD85%IL <img> ¥ TEFERALTVWET, BRELY MIFEAENYY—2
DOBEIEMZ T F2DICEbnE T, FHARD72%IE inportance="1ow" T. 28%l&
importance="high" T,

FMT4TOEEO—T 1T

FAT1TOBEOD—T 1 V7%, BEADERPiframeDFRAAH T EBEIEZ72HD
FA4T 14 TAPITY, ThickY, BRIIDR—IVSHHAFKBEICY Y —RE@BHEL, FAIN
BWT7EY hOFEAHAAELOETE XY, LENE. ZORMATIE Y — K/3—F 1 DJavaScript
SATSYTLHIERBTEFHATL,

FA T4 TIREERHFAHDIZDDAPULZ D &L S IC72Y EF, <img src="cat.jpg">.

FAT 4 THEEO—T 1 v JIE, Chromium76ALER—RIC LTSI TRETRET
To TOAPIEERIMET ETESEDWebAlmanacDTF—F Y MIEEFNTVWEHA
M KFELKAFTTEELTEEALAVWEDTY,

2HMIC, COT—FRIVY—REV M EILICRATIRMEAHD I EEREBLTWS L
ICBhbNhd, FEAEDTA NTIE. dns-prefetch 5 preconnect ICHIWE A2 Z
ETCREAEZIIDIENTERLDD, o2& /WXy Ty hOY A MTIE. prefetch
¥ preload #KATEZIETREAZITEIENTESRES D, prefetch & preload %
DELFEIICIE, SYKERZATVRDHY., ThHRAEHIEEFRLTVETH
EBEMNLHEELYRECARYFET, HTTP/2 PushP M BRMORBICL Y.

preload ¥ prefetch OFERANIEZ 2AEEEHY £7,

409.  https://www.chromestatus.com/feature/5273474901737472
410. https://web.dev/native-lazy-loading
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HIVEIQ:YY—ZEY K

ZE

?’ Katie Hempenius

X @katiehempenius ) khempenius

Katie HempeniusiZChromeF—ALAD IV V=7 T, Dz 7OEELICEYEA
TWEY,
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B IV 2 20 : HTTP/2

LRIV E 20

HTTP/2

Barry Pollard ICJ > TED N7z,

Daniel Stenberg, Robin Marx & Andrew Galloni IC& > TL E 2,
Paul Calvano I & % 547,

Rachel Costello #7545,

Sakae Kotaro IC & > TEIERS 1L /=,

A

HTTP/2iE. IZIF20ERYICRBZWebD A A VEETONINDHANERBAS vy —T v IF
— Tl TNRZELOBHFEFT > TERL, RABLTENON 7+ —v 2 LEH
RLUEF LA, ThEEIZ, HTTP/LIAIERIERR A DEHEH I N TWTRTO/NY 7 P OR%
ERHBIENTEF LL, T7ANNTRIF—IVRAPALTED. KA VDNY
Kb, BB, 1V ZA4 b, ISRV Y —T 4 VI REETRTHTTP20HRTT v F
RY—=VICRYET,

INiE, Web/ X7 =V RICEHRTERAFILEY Y —REZFHLBVWATE, T<ITNRT7 4
—IYVADFEWWebt A MITEZET, LHALIRERIZIFEEDLSTTYT, 2015F581C
RFC 7540" CIE#E & L THTTPRICEREKRBINTHS4FELEZBALTES., EWHIET
Z DB L WHEMAEEOHATEDL I ICRB LN 2R THERERVWEAETT,

411.  https://tools.ietf.org/html/rfc7540

2019 HTTP Archivell & 2 Web Almanac 393


https://tools.ietf.org/html/rfc7540

BRIV 2 20 : HTTP/2

HTTP[2& (3?

COEMICERLTVWAVWAILEST, ZOEDOA M) vV ERABEFRREZARIERT S
ICIE. B&2 & LAEBRMRIIEET, REFTHTTPREICTF R k=220 70 3L
TLlhk. Web7SUH—D&LIRHTTPI 5S4 7Y MY —/N—~ADTCPER AR S, GET
/index.html D& D BRHTTPIT Y REZEEFEL T, YY—REEKRLZET,

ZNIEHTTPA v ' —%BI1T 27O ICHTTP/1LOTHBES N E Lz, ADTY 2T R MIHD
ATTSOYDREE,. BRCTEIIHWAREIEZIIEFLR/AIT—IEEHDEIENTEET,
INSDHTTPAY F—ETF XX MR—ATHYRITXETCRISNTWE L, H—/N—
i, EREHTTPAY ¥ —% 1T OHAMBD I & TEHEEEREMITL., Y—N—FERIh
TWBEEDY Y —ZAICMATREADHTTPIGEANY ¥ —THE L L1,

TN Y TVICRZE LENHREHY F Lz, REQRSHTTPIIAEMNICAT
HBD, HTTPERDZEEIN S EIGEMRIN, FARSh, LI N D F TTCPER
2EDPERNIHOTRTUH L THIBRINATWE L, THIFFEBICHENIEL. Rdh
R ROUATME % ATREIC T B 7= OBRBOTCPER (75 v —IXBHEREER) KRE
TLl7%,

BICESILERET 2-ODBMOFIRELEE T HHTTPSZHEAY 5355, TCPERILER
EERERWNELERBDIOILKEE YV —RE2ET 2D, ThEKICHENIELET,
HTTP/11id Cha¥oWEL. ZKEDY VT X M TTCPEREZBHATESLOICLELE
A TNTEAINCORBIIBRRLFHATLE,

HTTPIZFF X MR—RTEH, R, PR EHLEDHRATTFRA M EEET H72HI(E
AINZERIFEAEHYFHEATL LR, HTTPAY Y —HRFFAMNDEEFTHD & IF
FEETLEDY, R1O—FEZKLIELIEZSTEHDLY EFHATLAE, HTML, JS, CSSAE
DTFHERANT 74 IVIEERE. Gzip, Brotliie EAFEAL T/ FUHRICERZET 2 7DEHE
INFET, BEPHERLEDIETFRAN I 7AILIE,. HEOEATRHEINE T, ZDK.
X2 T4 LOBANSLA Y E—J2EERBSLT ZEDIC. HTTPA Y E—I2&N
HTTPSTS v X3 Z &L HYET,

TDDH, WeblZEAXMICRWETFRAMR—ADEENSTHITLTWE LA, HTTPIE
EWE L, ZOEFDIDDERIE, HTTPOL S RIEXFH 27O NINICEXRBRER%
BATHIENFEICREL S7//2DTT LAFIBALELAEDL, KRELELE) . <D
W—F— Z74T7 04—, BLICZEDOMDI KILERY I RAIEHTTPEERL TH Y.
HTTPADKELAZRICH L TBEICRIGSLET, ThoEIRTT7y TIL—RLTHL
WA= 3V aEYR—KIBIE1F, BICATRETLE,

2009%(C, GoogleldSPDY“ &M IEN 2T F R hR—XDHTTPICK D2 E DAY A TL
ERRKLEFLED, SPDYIRIEHETY, THIBHTTPA Yy £—U D LIKLIEHTTPSTRES

412.  https://www.chromium.org/spdy
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B IV 2 20 : HTTP/2

LEINBEVWIEEEFALTEY, AvE—IDRAMONERTFSINZDEREFE
ER

Googleld. ZREAGDH B TS5 IH— (Chrome) EREHEATDH BWebt 1 kb (Google.

YouTube, Gmail’2&) D1D%FIFEL F L7, Google®7A T 7IE. HTTPX v &—T %k
BOERITNRY I L, AV —2y MNERATEBLTHALRIMUTT YR F5Z2&TL
foo MEDOHATHBSPDYIE. TFAMR—ZATIHARLNSFYR=2TLE, ThiZk

Y, B—DTCPERE L YMERMICHERTE LAY, HTTP/LITZEEILR > TWES
DOEGEFACMBEN RS ABYHTTP/LIOEERNR 7+ —< VY ABBEO—HHIEELEL

Teo

REDMFTSPDYAFERATZIET. SHRR—ADERBERLFI TR, EBOI—H—
ICESTLYESHRETHD I EAIIBATE X L, $RTDGoogle Webt 1 k ICSPDY % &
BLAE oY —N—TSOY—HPRELZFHBL. COMBOBRES VI —Fy ME
HEICBET D EEHELO, HTTP2DHE L E L.

HTTP/2ICIZRDEB LB EDHY T,

o RAFURR
e ZE

o TO—HilfH
o BEIBAIM
o ANy Y —[EHE

o Tyl

NRAF YRR & HTTP2A v £—IHERIEZEINEZERADO I L —LIl8Fh2 I s %
BRLHTTPX v =V OBFAHPARBICRY., BIXFORFv VI FBICAYET, Zh
& LBID/N—2 3 VOHTTPICH L TEZ K OBE“IH >77/H, EFa)TF1I1l&>T
SJYBhTWET, /. HTTP2ERESELTERIEEHEEKRLET, 7L —LIKIE
AN —LEBRFEZORIDPEITNRTWDLD, ERZAN)—LDERDZIL—LEEH
WIIFBTRIERKALERTEETEET, ZELICLY., BNOEHREMAC A —/—
ANy RARLT, B—OTCPERA L UIERMICHERTEXT., BEMIIERX Y TE, &
FIEEHD KA VIR L CEE—DOERERASET |

BRIDA ) —L%EFRTZE, BENAHREEEICVD OHIDEMEIIRY ANSh ZE
. HTTPRIZERZRANY —LDERZL— I TCTF—952EETEZLIICTE 704!
HOW2EVEE LEITH, UEIREIZIDICIDEF T, ThIFTCP7 O—#Ific &L > T

413.  https://www.owasp.org/index.php/HTTP_Response_Splitting
414.  https://daniel.haxx.se/blog/2016/08/18/http2-connection-coalescing/
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BRIV 2 20 : HTTP/2

BmLARILTHEIATWE L, AKRIC. BRIBAM I TRERDY VT M E—HKITEE
TEXFETH, REEERV IV IRAMNTRIVZLDEEREARESTEET,

RIS, HTTP2ICIE, Ay Y —FEFEEHTTP27 v 2 &WI20DH LLWESHIHEAI L
Flk, NS —EMBICLY., EF¥2Y T LOEBHIDSHTTP/2EHE ODHPACK R % #

ALT. ThEDTFRAM—ZADHTTPAY ¥ —% L URIRMIEETEE L, HTTP/2
TyoalldVy, BERADIGEE L TEBOBREEEETEDLIIIRY, V54TV MY
WMBEBHTIENCH—NN—DNYY—2% [Py a] TEBELIILRYFELE, Tyia
l&. CSS*JavaScript2&E DY Y —ZEHTMLICEREA v S14 VLT, ThdDY Y —2A
BERINTVIE, R=IUDPERFINBVLIICTEEVINRT +—T ¥ 2D EIER%E RR
TBIEILR>TWET, HTTP2%FRET % & CSS& JavaScriptid A7 7 1 L& LTHRY
FIH. RIMOHTMLERIC Ty a3 n3idH, TCICHATEELE, ThbD )Y —
2EF vy aINZHBEDOR—J Y IIZAMNEIINSDY Y —RE Ty a LEt

ho LD ST, THEIEERELEEA,

BAERTEBNLAZOHTTP2IE, HFLWIOMILDOEREEEFIERMBELET, 2D
BEANSEESARE D IC, HTTPR2OEAFRIE. HTTP/L17A KNI D/NRT +—< > Rl
FRICHWTZZETT, T, EFa1VT1OHEEThhELAE, BOKREEERD

l&. HTTP/2LUBEDHTTPS%#ERT 2/87 + —< VY ADRBBICHA T 52 & TF. HTTPS%
FRALTEBEDOHTTPL Y HIEZ2NMCEE“TT, HTTPA Y E—I%FH LWL FUFR
ICB8OWeb7 5 0 H—&. RIFEAITWebH — /A=A Zh &Y HTLUAIE. HTTPEEDH
BHRERIIFIFRACEFET L, Thid. TS50 —eH—N—PThELET B0,
Web7 7Y r—> 3 VA HTTP2%2 Y R— N 2ADICERAMA ZHEHI RV & & E
LET, AVIKTHIET, BRTR I+ —IVREBLEIERIENTE S D, AR
LEBHEETY, 153 A. WebBIREHNHTTP22 KRB L T, ZOEVERARISER
TRAEEHYET,

HTTP/20D$F

BRDEIIC, 419 —Fy N FORINBA VI =y bEERTEAVISANSIF
TDEITECRBLTWS RSO, LIFLITRKAZ#LCI2ELIHYET, Thitky,
ZTEOEANEL Y, RBICARYFT, & 2 E IPVOIF20FERMDSBFEEL TWETHN
RAICESLTWET, 7

415.  https://tools.ietf.org/html/rfc7541
416. https://www.httpvshttps.com/
417.  https://www.google intl/en/ip tatistics.html
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#B IV E 20 : HTTP/2

B20.1. HTTP2 % T X 2 J/O0—/ /b1 — Y —DEE,

<72 L. HTTP/2IZHTTPSTEE R INTWELLOER>TELE (DR EETIOY
—DFERFITIE) . TSI —EH—N—DEADIYR—FLTWBRY, FHADEEAE
UYBWTEZE L, 759 —DHR—MILIES TN SIERITHATHY., RFF/N\—
IUANEBEHFTLZ TS0 —OHRICLY. FO—/NL1—H—DHEEISHHHTTP/2%
YR—RNTBELIICRYFLE™

B DRI, Chrome7 5 U H THS500B D LT R Y by TH L CE/NA LWebt 1
&7 R Mg BHTTP Archived SRS MW TWE T, (FEROFME JBEL LIV, )

Timeseries of HTTP/2 Requests =
Source: httparchive.org
Zoom 1m 3m 6m YTD 1y 3y Al From | May1,2016 | To Sep1,2019
s0
40
£
Z 30
&
&
T2
10
0
Jul'16 Oct '16 Jan/'17 Apr'17 Jul"7 Oct '17 Jan'18 Apr'18 Jul'8 Oct'18 Jan '19 Jul'19
1l K| [ M N
] - - - ——
Jan 1 u B e —— T a7/ Jan 18 Jul'18 J\w
— Desktop — Mobile

B120.2. BRI £ BHTTP/2DEFH, (51 F: HTTP Archive™)

ERIE, HTTP20ERA. REBEHBO SO NILTHZ I EaRLTWET, Jhid,
EXBRZBEEHISDODTNMEROEELWMEETYT, ERTEDTRTOHTTPA—=Y 3 VD
RERE=RZ & RO EDDHLY T,

418.  https://caniuse.com/#feat=http2
419.  https:/httparchive.org/reports/state-of-the-web#h2
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https://caniuse.com/#feat=http2
https://caniuse.com/#feat=http2
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https://almanac.httparchive.org/static/images/2019/http/ch20_fig2_http2_usage_by_request.png
https://httparchive.org/reports/state-of-the-web#h2

BRIV 2 20 : HTTP/2

Protocol XU kv E/NAIL BF

5.60% 057%  2.97%
HTTP/0.9 0.00% 0.00%  0.00%
HTTP/1.0 0.08% 005%  0.06%
HTTP/1.1 40.36% 4501% 42.79%
HTTP/2 53.96% 54.37% 54.18%

E120.3. BERIC L BHTTP/N—2 3 > DIE,

®20.31%, HTTP/118 L THTTP/2AY, FEESY KBODERTHERAINSG/N—TV 3V T

HBIEHERLTVWET, HVHTTP/L0EHTTP/0.97O M I T, TLKAVHDY VTR

MLhBYFHA, EERIEIIC, HIZTFRY by 7THTTP ArchiveZ A—JLIC& 2T 7O
MIWRELCBHINRDS>EBEENKRECA>TVWET, ThERY FIFAHER. &
TFERBHNATIN, TOWKOMNMEFHBATEETHA, WKONMEFRBATEEEA. RRY
FFTyv ZICEDVWT, ZRSIEBRHTTP/LIY VIR M THBZLHICRA. ThE&EEE
TEHETRIMYTEENMNDOFERIIUTVET,

MBI ELLYE /M XDEEHD LREWVICIEIDIDLT, ZITEALND A Y —
VREEEZBIEIFLEEA. ThUN, EXCMIV/FTRI by TOEUMEIETFREATIE
HY FHA, HTTPArchiveld, TRAI by TEENAILDEATHTTP 25 HR— T3
ChromeTT A M LET, REOFERRRIE. MADT S0 —0OHWERRKR THEHED
HDIEMIERZIBEDPHYETH, TRATEYR—MILELTbhTWEEH, TRV by
TEENRMIIDBICKEREBWVNIBWVWTL & D,

IR7E. HTTP ArchivelZHTTP over QUIC™ (£ 5 3 CHTTP/3& LTIE#RLLINZ FE) %@
BUEHF L AW, ThODERIFIBEHTTP2OTICY A RINFETH, ZOEDRE
TThERET 2MHOAEERTVWEET,

DOIZAMNDEERZE, — ARV VI RANDIOERNEGVEATVET, &AL

%< DY A MIHTTP2%2H7R— M9 %Google7+ ) 714 U R EFGmHFAL D, 1BOHRAAHYT

14 NBESHTTP2Z Y R— M LTWARWEETEHTIP2) VTR MELTERRINET,

—hA. AROH BV THA4 MIHTTP2%2 Y R— Mg 2EALH Y. LEOHEITIFIEL
MAEI WD, BINEHASIhFEFT ( lgooglecom] & Tobscuresite.com] ICIER UE
HBEZONET) . B VWEWFLWEEHETT,

=2 L. B OREFERIE. Firefox 72 0¥ — %N L 2RO FE AR % 58X % Mozilla
DFL AN RE, BOY—RICL>TERMITFLNTVWET,

420. https://www.chromium.org/quic
421. https; mozilla.org, pipeline/dist.html; i {TTP_RESPONSE_VERSION
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https://www.chromium.org/quic
https://telemetry.mozilla.org/new-pipeline/dist.html#!cumulative=0&measure=HTTP_RESPONSE_VERSION
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B IV 2 20 : HTTP/2

ZFakar FRIOLvT ENAIL BE

0.09% 0.08% 0.08%
HTTP/1.0 0.09% 0.08% 0.09%
HTTP/1.1 62.36% 63.92%  63.22%
HTTP/2 37.46% 35.92% 36.61%

B920.4. K— L= DHTTP/N—2 5 > DIEA,

R—LR=V%ERT, HTTP2% Y R— 3241 NROKRENBEFERMSTZEFTH
(DR EEZDHR—LR—UT) $HLBWVWTT, H2041F. 2AEHAERELY HHR—
pDRWT EERLTEY., FREBYNI6%TY,

HTTP/2id. HTTPSZ 2 IZBE S I N T WA WIHEHTTPSE I CARICHEATE 9%
HTTPSED TSI H—TOHYR—MINES, BIROL SIS, BEESLINAHTTPSERT
FLWIOMINEERRICTZIET, TOHFLWIOMNINEERLTRVWRY hT—
VBN ETOFEAETE (EET2) TEEMEEY, IS, HTTPSAY RV A JIC
$Y. V54TV MEY—N—DHTTPR2OFERICART 2MERAENSTEEICRY T,

Fokrkar FRoMvT ENIL BE
0.09% 0.10% 0.09%

HTTP/1.0 0.06% 0.06% 0.06%
HTTP/1.1 45.81% 44.31% 45.01%
HTTP/2 54.04% 55.53% 54.83%

BJ20.5. HTTPS i — LR — DHTTP/N—2/ 3 > DIEA,

Web(EHTTPSICBIT L TE Y, HTTP/21d, HTTPSHR T # —T YV RILBHEEEX D&V
SWROFBRZIFETRICELTVWET, TRXTOHYA MHTTPSICBITL TWEHIFTIE
BWes, HTTP2ZRIATE WS A NEFIATEE A, HTTPSZERT2H 1 bDH
R2&. H205TIRE2020 I RTDY 2 TR FOEIE EBHRIC, HTTP20AERD
55%H1ETY,

HTTP2D 75 04 R— MEBEATHY . RANDRERAZIHZEERLELE,

BRETRTOYA b (FLEDVPRLEETRTOHTTIPSY A ) AHTTPR2%EHR—N LA
WODOTETMN? ITC. IIZT FEAELTOWARWYR—MNDRKIBEBETH DY —/\—HR
—MCEARFT,
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IhiE, RFOTSOHEIRERY, H—NR—PRFNN—YaVIIBBWICT Yy I L—FK
LBWZENZWED, TS50 R— MY ERENISAY ET, Y—N"—2TEHH
ICRTFIN, Ry FHRBEAINTVWRHATE. ZLDIFE. HTTP20D & 5 R FHigeE Tl
BLEF2V T4 RNy FRERINE T, HTTPR22YR— KT 594 hOY—/A—DHTTP
ANy F—EBMICRTHEL LD,

Y—N— FROIvT E/NAN  BEF
nginx 34.04% 32.48%  33.19%
cloudflare 23.76% 2229% 22.97%
Apache 17.31% 19.11%  18.28%

4.56% 5.13% 4.87%

LiteSpeed 4.11% 4.97% 4.57%
GSE 2.16% 3.73% 3.01%
Microsoft-11S 3.09% 2.66% 2.86%
openresty 2.15% 2.01% 2.07%

BI20.6. HTTP2 ICER S T B —/¥—,

nginxld, BRF/N—JaVADAI VA= FLETYTITL—RERBICT By 5=
DR M) ERELTWVWSRD, TZH5Y—RLTWBRIZEICDWTELZETIEROY FE
Ao cloudflareldZxE AR DHBCDONT, 77 4L M THTTP2ZBMICL TWB 728,
HTTP2H A4 FDOKREDEFRARNLTWVWBZEILDVWTELL ZEEHY FHA, BRIKIT.
cloudflareld, WebH—/N\—& L TKIBICARY VA X*INfc/N—V 3 U Dnginx&EH L
TWEY, ZD%. ApacheDFEARIZH20%THY ., RICAHIBINTUVWEHIERIRT S
#—/X—, LiteSpeed. IS, Google Servlet Engine. nginx”X— X Mopenresty’: & D/NI 727
LAV —DmEEd,

I SICARRENDIF, HTTP2ZHR— bk LAWY —/1—TT,

422.  https://blog. e.C ginx-structural-enh for-http-2-performance/
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https://blog.cloudflare.com/nginx-structural-enhancements-for-http-2-performance/

B IV 2 20 : HTTP/2

Y—N— FROIvT ENIN  BE
Apache 46.76% 46.84% 46.80%
nginx 21.12% 21.33% 21.24%
Microsoft-11S 11.30% 9.60%  10.36%

7.96% 7.59% 7.75%
GSE 1.90% 3.84% 2.98%
cloudflare 2.44% 2.48% 2.46%
LiteSpeed 1.02% 1.63% 1.36%
openresty 1.22% 1.36% 1.30%

E20.7. HTTP/ 11 UETICIER S 3 —/V—,

IhO—EBlE. Y—/N—BDHTTP2%HKR— b L TWTEHTTP/L1%ERT 2IEHTTPS k5
T4y ICBRYETHN, FYKRESABBEIRIHTTP2%F > R—MLRBRWVWTZETT, &
NODOMETTIE, BVWN—=Y 3V ERTLTWBIRENELE W Apache & IISOY = 7 HYE S
MICKEWZ EDDHAYET,

¥ ICApache T, BEEDA Y A M—JUICHTTP2Y R— N 2BMT 2 Z & IX@E TRV, Ih
I%. ApacheHTTP/2% A Y A M=V Z72HDAR)RY MY ZRBEL TVWRWZHT
T, Thid, ZLOBE. V—ZADSDIAVRRMILPH—RRA—F4DYRI M) OEFEIC
HOIZEERBHKLETH, EE0ELKDEEEICE>THICBANTIEHY £EA,

LinuxT4 A MY Ea—>arDiHfi/i—Y 3> (RHELS & U'CentOS 8. Ubuntu 18,
Debian 9) MHMHTTP/2% H7R— k3 BApacheD/N—S a3 VEHEZTHY., 2L DH—N
—FFELENLEETTETCWEEA. Microsoftfll Tk, Windows Server 2016 A& D ht
HTTP2%H#R— K LTW37H, WA= 3V ERFTLTWSA—F—EISTIhEY
R—hTEEHA,

INB2DDMEEY—VTBE, Y—N—TEDA VA IDEIEERZZENTEE
ER
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BRIV 2 20 : HTTP/2

Y—/N— FRIMYT ENAL

cloudflare 85.40% 83.46%
LiteSpeed 70.80% 63.08%
openresty 51.41% 45.24%
nginx 49.23% 46.19%
GSE 40.54% 35.25%

25.57% 27.49%
Apache 18.09% 18.56%
Microsoft-1IS 14.10% 13.47%

E20.8. HTTP2 5 1RIE T 2 /- DICHEE I N B3 E Y —/N\—D1 >V X N—ILDEIA,

Apache & ISH A VR b —JLR—RDHTTP/2HR— K T18%. 14%EENER>TWE I &
IEBALNTY, Thid (DR EHEHMNI) Py TITL—RKBNLVESBETHZLHTT,
ZLOY—N—DRNZOHR— M EHRICEBTZICIE. ELDFE. OSORLERT v TJ
L—RDPBETYT, HILWAA—Ua VDOSHEEICARD E. ThHERICKRDIE%RE>
TWETY,

ZZ T, HTTPR2REICET 32XV MEdH Y FHA (Apache ' EEDEREDIDOTH D &
BOWET?) A oD Y—N—THTTP22EMICIT R EDBEHI. FidZzDRI
BT 2 TTY,

HTTP[2D &

HTTP/2D5&13. $FICHTTP Archive 5iEi &AL TAET 20032 MCHRETY, B
BEICIE, Y4 MEHTTP/L1EHTTP20MA T/ O0—IL L. TOEERAET 2HENHY
FIHIITHRELTWRHME TRATETY . S 5IC. FHNBHTTP2Y A + 2 FHH
BHTTP/L1Y A FEYEBETHIHDEDI D ERET 5 &, I THPT 2L Y LBEMNLR
HEEVLEETIMOBRNERYTELT,

BIETEZREDLIDIE, REHTTP20HRICWAHTTPEROZEILTY, BHOERIL.
FRoSNHROLTMEEFTAEICT BHTTP/LIOERET LA, JhidEE. HTTP/2TE

423.  https://x.com/tunetheweb/status/9881961566971699207s=20
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#B IV E 20 : HTTP/2

ERLSLABETIEORFICAY ET, E—OEHKTICPEY b7y 7, TCPZO—2X
H—h, BLVHTTPSX IV T —2avDA—1N—Ay RHELFEIN., 7OV IITZAND
BENELIA A ETREICAY ET,

TCP Connections Per Page (Connections)

Timeseries of TCP Connections Per Page =
Source: httparchive.org
Zoom Im 3m 6m YD ly 3y Al From | May 13,2016 To | Sep1,2019
Jul'16 Oct '16 Jan'17 Apr ‘17 Jul"17 Oct '17 Jan'18 Apr'18 Jul18 Oct'18 Jan'19 Jul'19
J K L M N

0 - \ i
2015 L 2017 2018 AN /12019 U

‘ "

— Desktop  — Mobile

£20.9. ~—

2 & DTCP#E#%, (51H: HTTP Archive™)

HTTP Archiveld, R—YH 7Y OTCPEHBZAEL FT. Thid. HTTP2ZHKR—Fg
Y4 MHBZ. 6DDERIDEHRORDY ICE—DEREMERT 2726, RAITEPLT
WE9,

125

100

Total Requests

Zoom 1m

3m  6m YTD

Jul'16 Oct'16

B20.10. R—/

1y

Jan

3y

"7

All

Apr'17

Timeseries of Total Requests =
Source: httparchive.org

— Desktop

From May1,2016  To Sep1,2019

Jan'18 Apr'18 Julf18 Oct'18 Jan'19 Jul'19
M N
[0 \f
2016 2017 2018 2419

— Mobile

TEDEEFY VTR M, (Bl HTTP Archive™)

424.  https://httparchive.org/reports/state-of-the-web#tcp
425.  https://httparchive.org/reports/state-of-the-web#reqTotal
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https://almanac.httparchive.org/static/images/2019/http/ch20_fig9_num_tcp_connections_trend_over_years.png
https://almanac.httparchive.org/static/images/2019/http/ch20_fig9_num_tcp_connections_trend_over_years.png
https://httparchive.org/reports/state-of-the-web#tcp
https://almanac.httparchive.org/static/images/2019/http/ch20_fig10_total_requests_per_page_trend_over_years.png
https://almanac.httparchive.org/static/images/2019/http/ch20_fig10_total_requests_per_page_trend_over_years.png
https://httparchive.org/reports/state-of-the-web#reqTotal

BRIV 2 20 : HTTP/2

LYDBWY I IR NERBTELHODTEY DAY RIVIE, NV R, EiE RSy or—
It DEREZ L DRBTITIHONABIOHTTP/1LIEEET Lz, HTTP2%2ERAT %35
B UIVIZZAMNDA—N—=~y RBDRWED, ThiZHFYBEHY FHEAD, FETS
WHEFHY FTETOERIGHTTP2TERTIER, NV R ERRICHIBRT 2RBR%E1T>
FEANENRT =TV RADETFICKMAEELE™, R=JZTEICA—RINZ Y VTR MO
HRFEEICRS &, FRINZEMTIERL, VITZZAMNODOTMREIIRONET,

ZORME BELNRNT =TV ZAANDOBHELRLICNY RILEBIBRTE RN (DAadE
HERLICTIRARW) EWHBHROEHERE, HTTP/LIDHEEIEICE DK BHAREBHRTRE
ZLDEWRY =BV RILINTWRZEICBRT 28I HY ET, /o Z<D
YA MABHTTP/LAD/NR 7 = Y ANy F VT 5RT & THTTP/ 11— —ICRF LT

1 ZBRTRLABVHAE LNMFERHA. DA EEINICMELH S ERKLC BHEE (F/I3BF

B!) 2> TUOWAWTEEIGHY T,

BT 2R—VDEAEEZLDE, VIV IR NOEDFIFHNLEETHDEVWIERIFTH
BREWTTD, ThiFBEZSKHTTP2ICRLICEEL TWShIFTIRHY FH A,

HTTP[2T7 vy > 2

HTTP27 v ¥ ald, HTTPR2DRKWICEGRINIHEETHZICENMI D ST, BHLES
ERFO>TVET, thOBEFERNICATONRT7+—v Y 20ALTLEN, Ty>valdk
HTTPOE—DERINLE—DMREANDHEERZRICHE >/ E > 7= <HLWHERK T, BIMD
IBEERTIENTEE L, WebR—JE2ERT R &, H—N"—ZBEEBYHTMLR—
DTRELE D, EEMRCSSE JavaScriptHXET 2720, FEDY Y —ANBMOFEED
EBINE T, ERAICIE, CSS&JavaScriptEHTMLICA Y54 V6T 2D EPH, ThT
FRALCEIIINTA—TVRAEALIEZIENTEET, ThERLLE. BENICH
SBEEDH L THKEVNI—R T —RICDANBEAEMIHY 7,

WERF., FH, PLEKXTT, HTTP2TF vy ald, HIMBEIN TV LY EMRIICE
AT2CENRIINCEETHDZELMAINTVES, ThOWLL DME, HTTP2T
vV ADEEDERSY, BIUVZTNICLZELXOBEICLZEDTY,

SYRIHRBRE, Ty vad o r—v Vv RAOBBEBRTZOTIFAL, T <CHEBICH
BESIERITAREIHZIETY, BELIFLAARE. FEDYRITYT, Z<DEH

A, T30 —RAEERT ZHERES Z2RBALBAICHY., BEXTZ517IVTERL
CHEVWEETTN. HTTPR2y Y aldt—N— Lz 0EFZE8bEET, 77 UHHREIC

FryvallFoTWa Y Y—25Tyvad5Zsid. BEHIBEORETT FAOERTIE
CSSHEA VSAVELTVWETHA, FNICDVWTIHHTTP27 Yy v a &Y EEHINDRWNET
TT ),

426, https://engineering khanac posts/j ing-http2.htm
427, https/j hibald.com/2017/h2-push-tougher-than-i-thought
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https://engineering.khanacademy.org/posts/js-packaging-http2.htm
https://engineering.khanacademy.org/posts/js-packaging-http2.htm
https://jakearchibald.com/2017/h2-push-tougher-than-i-thought/
https://jakearchibald.com/2017/h2-push-tougher-than-i-thought/

B IV 2 20 : HTTP/2

TSOHDF v+ v aDRT—F RUTDVWTH—N—ITEMT IREE™. FILT 41\
—DBBETITEFE>TVET, TOMENIRCTH, Ty Y adELLERINAVGE.,
HOBENLEELHY T, &2 KRELERE T Y a2 L TEEMRCSSE JavaScript
DEEERBTDE. TyPalhWBEaLY EWebt 1 MBLRY E T,

FrTy VAR ELSEREINLIBAETE, N7+ —IVABLICBLTDENZ E WD IR
FIFEAEHYEFEATL, Thb, HTTPArchive®ETHE (1D DIKEE TChrome%
BT2ASY1 bDoO—)L) OHEICEY. HTTP Archive N EIE ¥ % D ICRBEARIGAT Tl
BV, TITIRHFELCHBALERA, L. 74—V ROBELIZARTRL, B
EHNRBBEIIRENTHZEEZIETHTT,

TNEITHE, HTTP2Ty Y aDERAZERTHEL £ D,

U547  HITP[27v 2 a4 @F3 8%  HITP[2F vy S a%:EHTEH1 F
IS 1k (%)

FROMY T 22,581 0.52%
E/NTI 31,452 0.59%

E20.11. HTTP2 7’y & 1 B {ERT 3% 1 k.
9S4 T7 N FyvaXhEFHYIITIR N TyvaIhiTHKB
FROPIy TS 7.86 162.38

ENTI 6.35 122.78

E20.12. fEAERFIC Ty > a2 X h B &,

IhSOfEHE. HTTP2 v > 2 OEIAEEIEVWI EERLTVWET, Thid. &%
SR DBREIRERETY, L. YA Ty a2 FAT3HE. K20.121I0R7 &£
SIICIDFELE22DT7 Y hTlIARL, Ty Y12 BBIERAT2ER» DY FT,

CHIEELEIOT RXAZATTy o amiEZHICL. 74 RILREDOXY N7 —JBE %18
HBEZDIFRARIVY—REFETvy a2l ThUER Ty aLlBnW"] EWSZ&TL
feo LEEO#ENE. KRERY A XDZEKDN) YA Ty a3ndZeaERLTVWET,

428.  https://lists.w3.org/Archives/Public/ietf-http-wg/2019JanMar/0033.htm|
429.  https://docs.google.com/document/d/1KONykTXBbbbTIv60t5MyJvXjgKGsCVNYHyLEXIXYMvO/edit
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https://lists.w3.org/Archives/Public/ietf-http-wg/2019JanMar/0033.html
https://docs.google.com/document/d/1K0NykTXBbbbTlv60t5MyJvXjqKGsCVNYHyLEXIxYMv0/edit
https://docs.google.com/document/d/1K0NykTXBbbbTlv60t5MyJvXjqKGsCVNYHyLEXIxYMv0/edit

#B1V 2 20 : HTTP/2

What asset types is push used for?

Data
2.5%
Text
3.2%
Unknown

JavaScript

®20.13. v 2 ald EDEES 1 SIHEHINFTH?

}20.131%, RE—MRWIC Ty a3hd72y hERLTWET, JavaScript&CSSIE, R
Da—bLENA NOEAT, TyoaXhd7ATLOERNSHTYT., JO%. BiR 7
TV M BLUOT—YDSTYTOBRBIHYET, REICETAE Ty alTVWaHYA
MEIH100H 2 Z DDA Y ETH. ThIFERNABEDTHZ M, BE>LI1TOT7 &
v NEBEICTy 2 LTWBIKELAE LhEEA !

—EHDOANRET ZBEIDLIDIE, HTTP2REDL JVB—RHTTP U VI Avd—% Ty
192EFTELTHNALLEZETY, YVH— K ORE—BHAFEREDLIDIE, CSSH

EXR, FovO—R BRINZETTSVFICRRIINGRN, 712 MPEBREDEN
TERINEVY—RETSUHFICBMNTEIETY, ThOHDPREZDOAY ST —ICEDL
Ty oa3ndBa, ChzaBAT2EE<K0RRLAWT Yy Y a5 FET DHHEEDN
HBdEWHIBREIHY FE LT,

2L, 74V bEEROFEARSEENEVN EIEF. BhOhTWRIEEYRINRE LN
BWIEAEBKRTZBEI’HYFET, <link rel="preload" ...> ¥ 7L HTTPU V¥
ANYF—TRFBRCHIMLTEKFRIN, X959 5Ty 1930 TFLTEHY FE
ho YY—REY FNOEDHETIE. Y4 MDI%KRBEATY O— RHTTPY v I~y §—%
FRLTSY., ZIERACENHTTP2TEROAZW Y ORI MN&FRALTWSRH, h
FZNIFERBETIERVWI EATRINET, Ty adhTWd 74V MR 20071
v MWL ODHY FTH, ZhizzDEIrE LI EEA,

INSOEBICRTIRMELT, 7Y MATYAO—RTIOICHDICEETHDIHE.
7o0HRTYA—REY FEFBICBVEEEDOY VTR ME LTUET 278, AT
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https://almanac.httparchive.org/static/images/2019/http/ch20_fig13_what_push_is_used_for.png
https://almanac.httparchive.org/static/images/2019/http/ch20_fig13_what_push_is_used_for.png

B IV 2 20 : HTTP/2

HhhiEInoD7Ey b2 Ty ad 20BN HDEERTEET, LA >T, N7 3—
IVADBRE., (ThBIBEEWARL) ZOEDICKRETBHTTP2T vy aTiRRL< T
O— FOBEFEAICHY £,

ZOEELARWTy Y a%5EB#T 5I1IC1E. ) O— KAy 4 —T nopush BIEAIEETEE
ER

link: </assets/jquery.js>; rel=preload; as=script; nopush

T)O—RHTTPAY ¥ —D5%IZZOBMAFALF TN, Thidz vy FREBELLEEZT
Wieeed, FREVES<ARYET, BYRLETH, 7Y O— KHTTPAY ¥ —%HTTP/2
Ty 1 BEROERAEEKTY,

HTTP/2f=&

HTTP2BEICY —LLRBT v TIL—RTHY ., ==Y KR—FF 5 &, WebH A
AT FVT—2avaBERTRIERPYBRDZIENTEET, HTTP/2F']L7‘£~E—J_
g2 HTTP/LIEEERDFEREZPHD I ENTEHTHA, —HICH A MIRE
ERBEETICHELET, L. Ty T IL—NIREES5X 24 E'Ti@%%ai%ﬁb\
W< 2hHY, —EDHYA h?bnti;&b&\ﬁlfrﬁé(_t?b(\bz)\uilJT\_o

HTTP2OMEDRERD 1D &, HTTP20OBSEIRG i DR+ YR— N TY, T DR
IC&Y, EITHORBOERNERZBUICHERTESLDICRY FY, HTTP/2IERA Uk
BTRITTEDYIIZANOHAEKRBICEP LTWS O, THIBICEETY, —/\—
DERLTIE, 100F7/213128DAF1) V TR MNIRA—RETY, LETHE. 75 9HFICIE R
A4V TEILRRKDDERDNH o/, TORAFINEHMAFRL TETNSDERORK
BRERAEERELFE L, BETIE., F2—ICANZRERIFEAERL, VIR

ERBTEETCICIRTOY VIR MNEERFETEEY, Chicky, BEEOEWY /T
2 N THIEES MEEK] IRY, EERYIIRANEETZ2TEMIEIHYET (FLBR
BIUCNRy VT RY—N—DFHINZ LY ELZLDY IITR TV WA ZATEENED
HYFEF ™)

HTTP2ICIZ R MR BEIBAT T ET LD HY £ GERBICEMT E 520, REHTTP/3T
BREINTVWEOTLLDY ) &' ZhEBUICBEET I H—/N—FIFEAEHY T
Ao THIZHTTPR2DEENR ISy FILA>TWARWLD, H—N—DLYBWVEBEEDE
KTH3Z & aRHBTHRICHRBFIIBICEEFINATVS, WbWwa /Yy 77 70— FRE
THHARMEEEALONET, —/N— TCPRY v I, BLUVBROMENERD LD

430.  https://www.lucidchart.com/techblog/2019/04/10/why-turning-on-http2-was-a-mistake/

2019 HTTP Archivell & 2 Web Almanac 407


https://www.lucidchart.com/techblog/2019/04/10/why-turning-on-http2-was-a-mistake/
https://www.lucidchart.com/techblog/2019/04/10/why-turning-on-http2-was-a-mistake/
https://www.lucidchart.com/techblog/2019/04/10/why-turning-on-http2-was-a-mistake/

BRIV 2 20 : HTTP/2

FEAEDYA FTINZRES B EIIRHTYHICONZHAT 258 IheLY—8
IEIBENHYET,

Patrick Meenan”l&, BHEEDEWA VR ) =V A X =V A BRI ZHIIC. BEEDOEL
TR0 =4 A—IOO—REBHMICY I vO-—RLEDETIH Y TLTRAIR—
TuEER LE L BNAEHTTP2Y —N—ZZh 88 L. BAEORVEGREEBHICL
T, BEREITCILBEEEDSVEREEETEZIETTY, BRAHTTP2Y —/N—(E) ¥
IR MDIEBFTHEL, BEIBLOY TFHIEERLET, AndyDaviesiZiE, PatrickdF
ZMAIKIEFIELRCONORT—Y R & BHT 2R—IU“LHY £, HTTPArchiveld. 7
O—J)LD—EE L TCCONWMERINZ Y1 IV J2#BILhs2007—4%9 2y ha<—
VEDE, ARELIFKBMLUALCDNAFERALTVWEIR—VDEEGEMBIEHNTEET,

CDN ELWEBEIEffFT FTRoOAyT E/NII BEF
CONZEER LA HHSEL 57.81% 60.41%  59.21%
Cloudflare /¥ 23.15% 21.77%  22.40%
Google Ei=r: 6.67% 7.11%  6.90%
Amazon CloudFront &1 2.83% 2.38% 2.59%
Fastly /¥ 2.40% 1.77%  2.06%
Akamai /¥R 1.79% 1.50%  1.64%

PHS5AR 1.32% 1.58%  1.46%
WordPress AV 1.12% 0.99% 1.05%
Sucuri Firewall TEH 0.88% 0.75%  0.81%
Incapsula & 0.39% 0.34%  0.36%
Netlify & 0.23% 0.15%  0.19%
OVH CDN DHSELN 0.19% 0.18%  0.18%

[B920.14. —A%E974:CDN TDHTTP/2BSEIRIZ (T 17 DY HR— ~,

[20.141&. bZ 74 v 7 DOHRY OBAINMRFESNBEOHELZITTVWSEIEERL
THY, BEHETRYI by FT2682%. E/NM1ILT2783%TY., INHEDEREDEET
HENME, R=TVDFmAHAAFEE., FEEZTEYM FNOBEEDOEVWY YV —INENT
BRHINWEZHNEINCEL>TERY T,

431.  https://x.com/patmeenan
432. -//github.c http2prioriti
433.  https:/gii dydavies/http2-prioritization-i

408 2019 HTTP Archivell & 2Web Almanac


https://x.com/patmeenan
https://github.com/pmeenan/http2priorities/tree/master/stand-alone
https://github.com/pmeenan/http2priorities/tree/master/stand-alone
https://github.com/andydavies/http2-prioritization-issues
https://github.com/andydavies/http2-prioritization-issues

B IV 2 20 : HTTP/2

27.83%

B920.15. 2E B HHTTP 2 BSENRITAHIFIC & 2 E/NA W EKDEE,

BOBEIR, Ty TV —RHTTPAY Y —DBRoTHERINTWE I ETY, Webt—n
—d. VATV IMPMERLEVWLYRWIORNINEYR— NS B2 EERETE TV
JV—RHTTPAY ¥ —TERIIGETETET (L& x . HTTP2ZHTTP/L10& ZERA L
TIOZATYMIEGRLET) . Chid, —N—HHTTP2%2 Y R— b F22 5T
P—ICBHTEAEE LTRIDERDNZDE LLFEBAN TSI —EHTTPSD H % 4
R— kL. HTTP2OERIFHTTPSAY RY 24 VB LTRIVI— M TE SO,
HTTP2ABIRY 27bD 7Y TV — R Ay F—EMRYFIRIATWEYT (D ed
T UHDIHEE) .

TNEYEBVDIE, Y—N—DBIS—T TV TIV—RANYF—%ZEETBIHFEATT,
nid. HTTP2EHR— 21Ny VTV FHY—N—HFAy F—%EEF L. HTTPLIOHD
Ty —N—FEBMICI ATV MIBEELTWR I ENFERTHLIAREEEEALE
¥, Apacheld mod_http2 BAEMICA > TWBHHTTP2AMERINTUWARWEERIC 7V 7
TJUV—RANYH—%FHTL, TDLDALApache VR ¥ Y ADHEIZH Bnginx{ Y A VR
&, nginxDBHTTP2% B R— K LABAWEATEIDAY Y —AEATEHEELET, ZDBED
BRlE. 7747V NP HEREINTWREBYICHTTIPR22FEALEL D> &T5 (L TEK
I21) ZEIIKD2RDPYFET,

1084 MNIHTTP2A2EALTWETH, 7y FIL— KAy F—THTTP/2IL 7V /7L
—RTBIEEHELTVET, TRY MY TEDISIL12767DH 1 b (ENAILIE
15,235) Tl&, HTTPSZERATEXRMWEA, FEEBEICEAINTWS Z &P L ARG
A, HTTPSRATEE I N AHTTP/LUERAHTIP/2ILT vy 7L —R$ 22 &2 858D L
F9., ISk, TRIMYTTI/O-IENEL30FTA FEENMILTI/O-ILI N
53084 PO DETED, RAELTEZKDOY A MIRBESXBBETHD %
TLTWET, 7539 hE—BLTUELE A, SafaridFICT7y 7L — K&
H, BEALLTHAS PORTEESLET,

ZRIETAT, httpl.0. http://1.1. F/iF -all, + TLSv1.3, + TLSV1.2 ~NOD7
v T —REHETZVLODDHA MIABEITY, I 2 THETHDOWebH —/N—1E5K
ICIEBALMCHEEWAHY 3|

MEBANRZEDTEDILAZIEREOBBELHY 9., & A HTTP/2IFHTTPA Y
F—RICELTRERINMNEBETHY AR—, AV, FEEZZTOBOENEHTTPAY S
—BTIHETBEV VIR M BEERLET, ANy Y —BLNXFICEHRINIET, Th
B PTVT—2a v REDAXFILERIRE T 2158, B I &ICRY FS, HTTH/

2019 HTTP Archivell & 2 Web Almanac 409



BRIV 2 20 : HTTP/2

LATEAY F—BTAXFENXENRFINBRVWCEERBINTWS O, THIEUEIHR
BINTVWEBATLEDN, —HIEZhIEKELTET., HTTPArchiveZfER LTINS
DEBERETHIEETEET., TNOHD—HREFA—LR—JVIZFIRRINFEAD. 5
FIFFLGAELERATLE,

HTTP/3

HRAFEFLLEF>TESLT. HTTP2ASROEER Z DA TRWICEEADS T, A4ETT
IKENEHEWZ2—REARLTHBYRBETHIHTTIP/BICE > ERELTVWET,
HTTP/3“IEHTTP2DOBRICE TV TWETH, HTTPAEICER L TWATCPEREN L
EEN S, QUICEMIENZUDPR—ZADFOMINICBITLET., ThickY, Sy vy b
BENPKRELLTCPORMINAHEICLY TRTODR N —LDREIN, TXTORKNY
—LAIEII N BIGE. HTTP2AHTTP/L1L YBWIDDY —RABETEEY, /4. @
FDNY R A 9 THETHHE, TCPEHTTPSOIEMEMICHAT ZZEEHTEEY,
R, EEAHLVEHBPAINTVWBTCPOZLL D74 T 72 R— ML ET (TCPEES
— 7V, O-RTTAE) o

HTTP/3l&. TCPEHTTP2DREDA —NN—=5y TE 0=V 7y FLET (LEAEEAD
LAY —T70—%IEIZREINET) A BIBNTIEHTTP2EFEREICBTWET,
HTTP2%2f2 L. =B L7/=WebBFKEIL., HTTP/3.2ILICEET2MERHY FHA,
722 L. TCPEQUICDEWIIEZ MBI TH B 7D, H—N—FRL—FHFI5IL%
CDEEEFTIBEIHY EY, HTTP3DO—ILT I MIHTTPR2L Y EMRYRLHHB
AEEMELH Y. RWIFCONAE DA HF CHREDEMMB LT > TLWIAILREINZET,

QUICIEREICH 7= > TGooglell & > TREINTH Y., SPDYSHTTP/2ATB1TT BEICIT
D ERBOEELTOERAEZRET> TWET., QUICICIZHTTPUAICE T LD Y F
TH., BEATEHREFERTFOI -5 —RATY, ZOELIEDINILIIC, HTTP/3IEZE
RERICER L TWALD, FEEEE LTERINTVRWIEIDD LT,

Cloudflare, Chrome, Firefox|&d T RTHTTP/3HR— M E2HRRLFE L7, ThIEEEET
QUICH R— k H’Google DAERIC PR RIFTTWcizbBB I N, RERDZEECERELSD
SPDY & & UHTTP2H R — NMCHERIENRTWET,

HTTP/3IXTCPTId7% C UDPTQUIC% AT 57, HTTP/3DMRIIZHTTP 20D & Y
KEQRFBICHRY Y, HTTP/2TIE. FICHTTPSAY R A VA FRTE T
HTTP3ERRICERZEHRE MDD, TIIEBRERTEHY A, FLHTTP2IE 7Y
TIV—RHTTPAY ¥ —%ERALTT SV —ICHTTP2HY R— M EBMLF 9. HTTP/2
IKIRZENFEBATRHY FEATLED, QUICIKIREY BRARRDOX H=ZXLHAEA

434.  https://tools.ietf.org/html/rfc7230#section-3.2

435.  https://tools.ietf.org/html/draft-ietf-quic-http

436. https://datatracker.ietf.org/wg/quic/about/

437.  https://blog. e.com/http3-the-past-p t-and-futt

410 2019 HTTP Archivell & 2Web Almanac


https://tools.ietf.org/html/rfc7230#section-3.2
https://tools.ietf.org/html/draft-ietf-quic-http
https://datatracker.ietf.org/wg/quic/about/
https://blog.cloudflare.com/http3-the-past-present-and-future/

B IV 2 20 : HTTP/2

INTVWET, BV —EIHTTPAY ¥ — (alt-svc) & COEKTHERTEZRES
OMINERTBAIC, Fo{ELRZEBEHRTCHERATEIREIOMNINLEEGRLET.,
niz. 7Y 77V —RHTTPAY ¥ —DERBEMTTY,

8.38%

B420.16.QUICE YK — T B E/SA LY 1 FDEIE,

DAY —5DTEE. TRIMYTHA ND7.67%EENAILY A FD8I8HAT T
ICQUICEHR—FLTWBZ ENDMY ET, QUICIE. Googled k57 1 v I DEIGAERK
LET, /. 004%IE T TICHTTP/3AHR— ML TWE T, EFEDWebAlmanacTld.
ZOHIEKIBITEMT 2 FRLTVWET,

o

HTTP Archive 70 Y 0 b CRIBERERBE D ZD2HTIE. HTTPII 2 =5 1 DREED
ZAATTIRBBLTVWEZEARLTVWET, HTTP2IEZ ZICH Y., EBICARTH S
ZEMEBAINTVWES, YUV IR MIORTRITIKEELATOMILTIT D, ThiH
R—FT2H1 NOBDATIEHTTP/L12RL2IEWEVWTWE A, 1 V¥ —%v hOO
VITF—=IiE, FKHONAEKEDY A MEYEA YT FYRAODRRWY A M TEELHR
ERB-OICEHBEHNICRVWIEREA DD S I EEEKLET,

Flo. —EDA VXA M=V THTTP2YR— M 2ERBT 200 (F£!) BETREAVWIE
IKDOWTHEHBALE LR, H—1—FR&A. OSTIAKJE2—9— BLUVIVRAR
AI—RBIRT, ThEBRICT 2O Ty ad52e52B5 %Y, VI bhY7%
OSICEEMIT 2 &, BICRABENIRCARY T, B QUICOZEIICTDERDID
I, TCPOZEFE.ERT 2 L CRAKDEEAEZIETT. $<DIHEE. Webt—/—D
N=2 3V EOSICHEMTIFT2ERLDEHITHY FHA, Apache (YU ATDHBHDID
HERAT ) (&, BVWOSTHTTP2Y R— M & FER L TRITINE T —N— TR/ —
TaveERESTIIEIE. BEOEMAHEY YR EREE LEFF A, nginxldZ 2 TIHEE
IO F<HBEL, —MIIARLINUXZ L—N—DYRI MY ERIANLTA VA N—ILERS
ICLE T, ApacheF—4 (FXRELinuxTA A M) Ea—vayRvy—) BPEKOED%
RELARVIBA, ApacheDFERIFEF LALNSIILEITET. FF/NA—YaVICEEED
HTTP2RED1DHHY £9. BHEMEEZRFLES TEL (WA YR M—ILIZETWT)
EWHFTHAEEZALET, IISITEE. WindowsBI TEELEINZWebY —/N—TH 5%
H. ISOMEIFZNIFESCRVEEZTVWET,

ZTNLSE. HTTP/ 213 BB E R T7 Y T L — KRR TH 2. BICRABNAZTH
ERTVWET, BEAEDHE, CNBEARCBMAAET, FEFEENFTICNT

2019 HTTP Archivell & 2 Web Almanac 4



BRIV 2 20 : HTTP/2

—IVAMNELEL, Y—NN—=THR=—PINZEIFEAEERB LA TEO I EIHBALE
L7z. LA L. (W2ED&DHIC) BEIIMEIMICWT, Y—N"—REFODbTHAEWNICE
YHTTPR2DERAI’BL tBLERRMNICIY R —F—DHRRICHEL TS, Tk, FiL
WO RINLTFERINDLIIC, ZLONTPEF2 YT 1 OBEELHY F L7,

HTTP2D & 54 LWTO NI DBATRFOA VT F Y AINREEFRALTWS

ZEEHRETZIET, INODORBEABEICIBETEET, L. ThICIEEMAHEE
BENMNETT, QUICEHTTP/3OO—/IL7 U MEXSICEMHICAY., LYUZLOEMAH
PRBICRYFET, 8L, COFEMMEEFT>TSY., Y4 SIS DR
IKEEBICT IV ERATESBCOND L I Y — RR—F 4 DY —ERTOANA F—ILERZDH
RETL&LOD? LKL BARIKEELZELTE. ChIZEETHY A (BEIBELLAT
FOBMENTTLIID) o LML, —N"=TONS §F—aBRRIGEIRL T, BEIBLHLE
THEINEBRTNIERENBRRICRYET,

ZORIZDWVWTIEZ, CONA IS DBBICELRIBALZFIFNIERES LW ERVWET (BE
WACERKNTY ) . HTTP/3TOH LWEERIBA AT HEOHERAFE>TLWETH, %
CIEEHLET. EKEIE. HTTPOHFATI SICEBEVRERICAREZTL £,

e

Barry Pollard
; X @tunetheweb @ @https://webperfsocial/@tunetheweb % @tunetheweb.com ) tunetheweb

B tunetheweb @ https://www.tunetheweb.com

BarryPollardidy 7 b D = 7RHAFEETH Y. Manning®ZA HTTP/2in Action™ @
EETEHLYET, BIFVITIRFRBSLVLWEBSTWETA, ThEISHIC
BLLEWEB>TWE T, @tunetheweb TY A — K L72Y,
www.tunetheweb.com T7 07 %#&WAY LTWE T,

438. ://gil .C fli urity i isori ird-party/2019-002.md
439.  https://www.manning.com/books/http2-in-action

412 2019 HTTP Archivell & 2Web Almanac


https://github.com/Netflix/security-bulletins/blob/master/advisories/third-party/2019-002.md
https://x.com/tunetheweb
https://webperf.social/@tunetheweb
https://bsky.app/profile/tunetheweb.com
https://github.com/tunetheweb
https://www.linkedin.com/in/tunetheweb/
https://www.tunetheweb.com/
https://www.manning.com/books/http2-in-action
https://x.com/tunetheweb
https://www.tunetheweb.com/

HEER A R

HTEERA

73_ %nﬂﬂ

l
|

i
%

1111

M=

Web Almanaci&, HTTP Archive®|C & » THfEI /7 OY o b TF., HTTP Archiveld.
VITHEDELIITEBEINTWVWEHLEZEBHT I &%FEMmE LT, 20105 Steve
Souders IC& > CRAINE Lz, MEAEDV I IR—VOBREEAFML. TDOTS

NS RD A Y T—4 %BigQuery" TOMTEBDLDICLTVWEY, FMIZHTTP Archive™%&
TECREIV

Web AlmanacD &6 1d, TEDEMRIXARICA - /AR AR 5 T & T. HTTP Archive

440.  https://httparchive.org
441.  https://httparchive.org/faq; do-i- bigquery-to-write-custom-queries-over-the-data
442.  https://httparchive.org/about

2019 HTTP Archivell & 2 Web Almanac 413


https://httparchive.org/
https://httparchive.org/faq#how-do-i-use-bigquery-to-write-custom-queries-over-the-data
https://httparchive.org/about

AR AL

DTF—=FVTTNIREITTAIAZTAIKILIKTIERALYTLTRIETY,
2019 MR & 72 520195k, 7 = TOREICET 2HFBOERYRI N &EZ D E
NTEZET,

Web Almanac®20195F kI, ¥ Ty, K& XTVvo v F4RAM)Ea1—Y 3

VDADDIETHERINTWET, EONLLE—POE—KNIFEERL. TOERSA
AEERTI2ETHERINTUVWES, flAE =Ml —F—FBERL, XT71—7
VA, EZFa2UTF4. FIVEIVEYT 1, SEO. PWA, ERXM LIz TOEELNEFHTL
E3

F—Hty MIDOWT

HTTP ArchiveT—# v ME. BAFILLWT—49 THRGMICEHF I TV E T, Web
AlmanacD2019FMRICDOVWTIE, COETHRICHTY DRWRY ., §XTOA MY IR
2019 7A@/ O—IH LY —RER/BTVWET, IhS5DERIE, BigQuery L THEIBED
—7Jl 2019 07 01 TREA“TEZET,

Web Almanac TN I N TWZITRTD X M) J Rk, BigQuery EOTF—4 v MAEFERL
T—RRICHRAETYT, TRTOETHERINLTWSZ 7T, GitHubY RY M Y“THE
TXZEY,

BigQueryld 7S /N1 N T2 I N B0, CNEDI T DRHEICIFIEICAKIEERED
EHY, B TEITTBICIRERN DB TEEMELH B EICEREL TS AT, THD
J> hO—LIZ2 Tt Tim Kadlec & D#R#5Using BigQuery Without Breaking the Bank™ % £
BLTLEIL,

BIZIE, TR MY TR=JEENANR=IH Y DJavaScriptD /N1 MDD HRE AT
BT 31013, 01.01bsql"ABRLT EEW

#standardSQL
# 01 01b: Distribution of JS bytes by client
SELECT

percentile,

443.  https://github.com/HTTPArchive/httparchive. urg/b/ob/mmn/docs/gettlngstarted bigquery.md

444.  https://github.com/HTTPArchi httparchive.org, ql/2019

445, https://cloud.google.com/bigquery/pricing

446. https //tAmkadlec com/remembers/2019-12-10-using-bigquery-without- brenklng the-bank/

447. com/HTTPArchit I h chive.org/blob in/sql/2019/javascript/01_01b.sql

44 2019 HTTP Archivell & 2Web Almanac


https://github.com/HTTPArchive/httparchive.org/blob/main/docs/gettingstarted_bigquery.md
https://github.com/HTTPArchive/almanac.httparchive.org/tree/main/sql/2019
https://cloud.google.com/bigquery/pricing
https://timkadlec.com/remembers/2019-12-10-using-bigquery-without-breaking-the-bank/
https://github.com/HTTPArchive/almanac.httparchive.org/blob/main/sql/2019/javascript/01_01b.sql

HEER A R

_TABLE _SUFFIX AS client,

APPROX QUANTILES(ROUND(bytesJds / 1024, 2),
1000) [OFFSET (percentile * 10)] AS js kbytes
FROM

“httparchive.summary pages.2019 07 01 *°,

UNNEST([10, 25, 50, 75, 90]) AS percentile
GROUP BY

percentile,

client
ORDER BY

percentile,

client

ZIBOERIL, JavaScriptDIER“D L HIT, BETEDRTL Y RY— M TRAREINTWE
ER

JxTHA b+

F—4&tv MIIE5790,700D T = TH A FHEFTHTWS, TDI B, 529744206 HF
INAILYA b 4371973D TR Ny THA N TH B, FEAEDT T THA MHREN
AIWETFRAI MYy TOBADY Ty MIEFATWS,

HTTP Archiveld. ChromeUXL R—hk H57D = 7H 4 NOURLZERE L TWE 9, Chrome
UXL R— N ZGoogle A ABAL TWBFT—4 v b T. Chromedl—H—HFEBBICEHREIL T
WBHEADID T THA bOI—H—FBREKSFLTVES, Thitdy, EEOY = 77
BARRERMUARHOV T THA DY X MHESNET, ChromeUXL R—hF—4
YMIB72—L TPV —TA4AVaVDHEENTHY., TRIMY T 1—H—%E
NAW A=Y =BT IR LETRTOWebH M 2B T 2HIFERLET,

Web Almanach' & L 722019578 OHTTP Archive® ¥ O—J)L Tld, Webt 4 kD) 2 k
IZ. BFDChrome UXLR— K1) ) —RTH 32019558 (201905) #FRALFE LA, &
DTF—F v ME2019FE6A11BIC) ) —RXNEE DT, 5BHICChromel—H —H5hH/
Loz TdHS4 haFv TFr LTVET,

)Y —2DHIRDI&,. HTTP ArchiveTld, ChromeUXL R—hTED T TH 41 bDIR—
JILHITANTEEFHA, TNERETZLDIL. F—LR=VDAIPEEFATVET, &

448.  https://d 00g] dsk d/1kBTZIETN_V9UjKqK_EFmFjRexJnQOmLLr-12Tkotvic/edit?usp=sharing

2019 HTTP Archivell & 2 Web Almanac 415


https://docs.google.com/spreadsheets/d/1kBTglETN_V9UjKqK_EFmFjRexJnQOmLLr-I2Tkotvic/edit?usp=sharing

AR AL

—AR—VRBFLEY T THA FEHERET LD TRAVD, BRICSDORFEY A
EUBIEICERLTIRS W,

HTTP Archiveld, =429 =502 TH A1 T RA ML, EEOI—F—FRHI ST
—FERELBVEVIEKRT, SRTFRAMY—ILEEEZILNTVWET, TOLED, TR
TV THA bDE—LR=VF, AT I M LIERETEDF vy a15F>TTA R
Ihxd,

XRYUSR

HTTP Archiveld, Webh'ED LD ITBEINTVEINMIDWTDXA M) I 2ERELFT,
ZhiICIE. R=IUHELYDINA M, R=IUDPHTTPSTHAHFAFTNANE DI D, Be2zD)
IRAMNYYT—ELRARYANY =R EDEEFNBRANY VIDNEEFATVWET, hbd
DA NY O ZDKERSIE, WebPageTest ICk » TIRMINTHEY, EI9xTH4(4 hDFTR b
SvFr—&LTHBELE T,

OFARY—ILiE, R=VICETILIYVEERA N IR ERBTIEDICHERINE
¥, BlAIE, Lighthouseld, 7V ED T4 PSEOREDDHETR—VORBEELHT S
72, R=VIIRHTIEEARITTZLHOIFRINET, UTFTOY—ILDEYI> 3T
T, TNS5DY—ILICDWTELLKEBLTWET,

MREOT—Y 2y MCEBEDOFHIRABET %7251, WebAlmanacTl&. Chrome UXL R
—MEFIRALT, BICOzTNRI7 =V ADDHETOI—Y—RERICEBTZA MY VR %
BHFELTWET,

ANY I ZDORICIE, BRRICFOBIMVEDEHYET, FIXIX. T THA FOEEIC
FRINLZY—ILERBETEDEIEIRYEFEA. U THA khicreat-react-app% fd> TH
FEINTWBIFA, React 7 L—LT—V%&F>TVWEZ DMV FETHE, HEDEILR
Y—IHMELNTWB EERY A, TNEDY—ILHT = TH A hDI— RICHRHTTRE
RENERIBWRY, ZOFERRREHETSILETETE A

ZOMmOXA ) I RFE BT LEAESNRATETEBVLE LhEEAD, AEFIRBETH
oY, FEEMEVWEDEHY FT, FIAIE. WebTH A v ORIEIEAEMICRENTH
Y, R=JIHLAFDPELVE-SILI17O7DH 2N EDI M E, EEILT2DEEH
LWwat LhIEtA.

|2

Web Almanacld, U TFDF—T VY —R - Y—ILDBITEEY TERLTVWET,

416 2019 HTTP Archivell & 2Web Almanac



HEER A R

WebPageTest

WebPageTest“ld, BRIV T TNRIT =TV AFAMY—=ILTHY. HTTP ArchiveD/\v
JR—>TF, WebPageTestid 754 R— A Y RAIVRAXETSAR— NFRANI—=Vx
VEEFEALTEY., ThiEEWebR—IE2FARNTIEBEOT SV TT, 7RI by T
EENMLNDT T THA ME, BRBERTTRAININET,

449.  https://www.webpagetest.org/
450.  https://d private-i

2019 HTTP Archivell & 2 Web Almanac 47


https://www.webpagetest.org/
https://docs.webpagetest.org/private-instances/

AR AL

FRI MY S TN

fit %

Linux VM Emulated Moto G4

Mozilla/5.0 (X11; Linux x86_64) . . .

= . . Mozilla/5.0 (Linux; Android 6.0.1; Moto G (4)
AppleWebKit/537.36 (KHTML, like . .

I Build/MPJ24.139-64) AppleWebKit/537.36
Gecko) Chrome/75.0.3770.100 .

= (KHTML, like Gecko) Chrome/65.0.3325.146

R Safari/537.36 PTST/ . .

Dz Mobile Safari/537.36 PTST/190628.140653
190704.170731

pu

M

K
FAYUADAY T AL=TML o

% . o Redwood City, California, USA

oo RTa The Dalles, Oregon, USA

. . e Dalles, Oregon,

TAYADFLTUMIL R 8

#

%

5 41— 7 JL(5/1 Mbps 28ms RTT) 3G (1.600/0.768 Mbps 300ms RTT)

be

v

a

; 1024 x 768px 512 x 360px

AN

K

FRYI Ny TOWebH 4 k. LinuxVMEDT R kv FChromelBERMNSOETINFE
To XY NT—UFEBERT—TIEREERAETY,

E/NA IV Webt 1 b, 3GEHKERASDORY NT—IFEEFDOII 2L — hIh7Moto
GAT N4 R EDENA L ChromelRIENLETINET, TIal—bIhEENSMIILI—
H—IT—Y Y MEChromes5& BFRL TWE T A, EFIZ Chrome75TH B T & IFERL
TLREW,

418 2019 HTTP Archivell & 2Web Almanac



HEER A R

TRAMDPRITINDEBHRIE2DHYET, AV T7AINZTMEALTVMTT, HTTP
Archiveld. #1Y) 7 # L= T M@ B Internet Archive” DT —F V9 —ILHZMEDT R b
IV IMN—RIz7E#FLTVET, 4L IT2MIZH 3 Google Cloud Platform™ D
us-west-UCHZTRAMI—Y v M, REISELCTEBMINTWET,

HTTP Archive®WebPageTest D 754 XR— b Y 2V 2E, BRFD/NRTY v o= a3y
CRAMLTHIFIIN, ARI LA N VR THRIEIWTVWET, Thdik, TR MNDORE

K& T 7Y 4 MTEEI N B JavaScriptD =Ry kT, almanacjs“ TR LX MY Y

ZITIE. DOMODRREBITIRTET 2 XA MYV RRE, ZITRIFhIFEFHETEAL WL DL D

ARNYIZAREEFRTWET,

ETAPNDIERIE. HARZ 74 IIL"E LTRRAIN, Dz TR—VIATIAIT—95E
TISONHRDT7—HA T 7741 TY,

Lighthouse

Lighthouse™ld. Google"BEL/-BHEMLINY = TH 41 NBERILEY I TY, RElL
INTVWRVERPL 7V EATERVWIV T YYREDI—F—(KBROT VFRY—UhE
FNTVWAVWI E AT DIV TIR—VEEELET,

HTTP Archiveld. T RTDE/A{ JLWebR— Y TlighthouseDRF/N—Ta v ERITLTW
FT-YUY—RADRONTVWE LD, TR MYy TR=JEFEFNTWERA, 20195F7H
DY O— VBT, HTTP Archiveld5.1.07/3—< 3 > DLighthouse #fFR L TWZE L 7=,

LighthouseldWebPageTest DN SIBE DT A b & L TERITINFE T, HEDHRESOY
TAIEFO>TWET,

;‘d"?"

E &
CPURA—¥Y 1x*
Download2JL—7w k1.6 Mbps
UploadRJL—T v ~ 0.768 Mbps

RTT 150 ms
* 3 Lighthouse /3B, CPUDAEES B L IICREI N T FE T2 WebPageTestD/S ™

451. https://archive.org

452.  https://cloud.google.com/comp i ation:

453.  https://github.com/HTTPArchive/custom-| metncs

454.  https://github.com/HTTPArchive/I y.httparchive.org/blok ustom_metrics/al j:
455. https //en Wlk:ped:a org/w:kl/HAR (file_f formut)

456. ht
457.  https:, //glthub com/GoagleChvome/hghthouse/releases/tng/vS 10

458. ht hub.com/GoogleCh i issu 535134232

2019 HTTP Archivell & 2 Web Almanac 419


https://archive.org/
https://cloud.google.com/compute/docs/regions-zones/#locations
https://github.com/HTTPArchive/custom-metrics
https://github.com/HTTPArchive/legacy.httparchive.org/blob/master/custom_metrics/almanac.js
https://en.wikipedia.org/wiki/HAR_(file_format)
https://developers.google.com/web/tools/lighthouse/
https://github.com/GoogleChrome/lighthouse/releases/tag/v5.1.0
https://github.com/GoogleChrome/lighthouse/issues/9668#issuecomment-535134232

AR AL

DD, TR MFICIHIEIC A > TWE LA,

Lighthouse & HTTP Archive CHIF AT AE R BS B DEFMIC D W TIE. LighthouseBIRER I K+
AAVMNESRLTLEIW,

Wappalyzer

Wappalyzer“ld, 7 T 7R—YTHERAINTLWIREMERKE T Z27HDDY—ILTT, 650H
FIY“BHY, JavaScript7 L —LT—IHBCMST Sy T+ —L4A, ILICIIRESEED
RBEILEDE T, TAMNINAEERMOERELHY £F, 1,200l EOFEMHAYR—MIh
TWET,

HTTP Archiveld, $RTDY z TR—=IICH L THRHF/N—Y 3  DWappalyzerz E£1TL £
9., 2019F7HIBIE. Web AlmanacidWappalyzer?®5.8.3/8A—2 a3 V& FHALTWET,

Wappalyzerid, WordPress. Bootstrap, jQuery® & 5 RRREY —ILDAKREDITT 5%
COEHEBADICLTVWET, FlZIE EAY—R ECMSDEEIE, THhZNOEITY—R™
& CMS“ DEF v T4 —I&. Wappalyzer B LARMTO AT IV ICKEIKELTVLE
ED

Wappalyzer LT R TOREY —IVICIERESHY £, ZOHBROZYMIE, TOHRE
AAZZXLDNENLITERTHZ2MCEICKEFEL £, WebAlmanacTIld. Wappalyzerh®

FAINTVWRITRTOEICEEESINEMINI TN, HEDPEARICLY., TOLHHE
BTRWGEFHYET,

Chrome UXL ;R—

Chrome UXL R— K |&, EFEDOChrome1—H'—DEBREFEDARNET—F Y KT
To TVRARYIVRIE, https://www.example.com REDEIIT, D TH1 DR
BICE>TIN—TIINTVES, TOTFT—9Ey MIlE. "IV O—K, 17495
923, L4777 MOREHREDUXA MY I RDB/EHEFhTVWET, BZEDY
W—=TIZMAT, BLRIVOKE, J74—LT7798— (FROUNY T, XML, 87
Ly ) . BMRERIA T (4G, 3G1RE) REDAREX, BEILLI>TERBERSA
RAETBIENTEET,

Chrome UXL R— M DEMAD 1 —H —{KBRT—4 2SB89 2Web AlmanacX b ) 7 ZIZD
WTik, 2019FE7RDF—4 v k (201907) =R LTVWET,

459. .google.c

460. https://www.wappalyzer.com/

461. https://www.wappalyzer.com/technologies

462. i com/AliasIO/W tag/v5.8.3

463.  https://www.wappalyzer.com/categories/ecommerce

464.  https://www.wappalyzer.com/categories/cms

465. ht I google. b, -experience-report

420 2019 HTTP Archivell & 2Web Almanac


https://developers.google.com/web/tools/lighthouse/
https://developers.google.com/web/tools/lighthouse/
https://www.wappalyzer.com/
https://www.wappalyzer.com/technologies
https://www.wappalyzer.com/technologies
https://github.com/AliasIO/Wappalyzer/releases/tag/v5.8.3
https://www.wappalyzer.com/categories/ecommerce
https://www.wappalyzer.com/categories/cms
https://developers.google.com/web/tools/chrome-user-experience-report

HEER A R

F—ytyv NOFEMICDWTIK, BigQueryTChrome UXL R— N & FBET 3“DHA K
web.dev’E SR L TLREI W,

Y—KNR—=F49x7T

Y— R —=F 1 9 7“lE, Patrick HulceHFR 7OV T T, Y—RIR—=F 1 DET
. HTTP Archive& LighthousedF—4% #FHL T, ¥—KRX=F 1 DY V=L Iz TIC
5238 EBERELTOMLTVWET,

RAA Vi, DRLCEE0DI=Z—IRR—JILRRFINTWBIHE, Y—RRX—F1 D7
ONA I THDEHFRINET, T, 20OV I T BKE 9 V- vibi
EQHTFITY T, ThThOY—ERZ&ICTANI -5 7)L—FLLTVET,

Web Almanac® W DO DETIE, H—RKR—F 1 OFEAXBRTZLHIC. TOTF—9t
YRDRAAVEATT)EFEHLTWET,

Rework CSS

Rework CSS*”Id JavaScript R — A DCSS/A—H—TF, XYM I — b2EFEEFITERY., Ex
DRIAII—=Ib, ELIF, TaLIT147, {EEXFTBISONTYIA—RINhitT
S MEERLET,

ZORFRNRBEHDY —ILiE, CSSEDZK DA KN IV RADBEEAKNBICALITE L, &
R—TIDFRTOALRIANINY—NEAVSAVRIAINTOY I DCSS% R L. fRIT
AREARRRBICT 2O ICEVWEDLE#1TWE L7, BigQuery®HTTP ArchiveT—4% v
EDMEBABIIDOVWTIE, TORL Y R"&SRBLTLREIW,

SHr7OER

Web AlmanacDEHE & E1TICIE. WebAI 2 =5 1 D+ ADEMEOBRHEET. W1E
EELFELE, TOEIY 3 VT, WebAlmanaclliBEHINTWE X R VXA RIRLE
BH, ThoAEDLIIICLTREINLD. TLTEBRINAZMIDOWTEHRBALE T,

466.  https://web.dev/chrome-ux-report-bigquery
467.  https://web.dev/

468.  https://www.thirdpartyweb.today/

469.  https://github.com/reworkcss/css
470.  https:, httparchive.org/t: lyzi lest ith-a-js-based-parser/1683

2019 HTTP Archivell & 2 Web Almanac 421


https://web.dev/chrome-ux-report-bigquery
https://web.dev/
https://www.thirdpartyweb.today/
https://github.com/reworkcss/css
https://discuss.httparchive.org/t/analyzing-stylesheets-with-a-js-based-parser/1683

AR AL

TLAVAMN—=ZVY

Web AlmanacDFifi &, 2019818 ICHTTP Archive 7 # — 5 AANDERE"TA ZO 7 F T %
AL, XBEEHDZIENHIAFY £ Lk, 2019F3AICIE. WebdZa=F 1 DHEED
FrvTI—PA RNV IRDTATTEEZALIENTEDZRHAT LA VA MN—I VI
E7EERLE L, Thid, B AI 22T AILE>TEERIEICEREYT. 7
OBFRICEEFNEEHAFOEY NEF>TWE I L AHRTILODEELRRTY T TL
=

TL—YZA =3IV /DR 200EPEFY. AEEEEICETEEMRELE2T—%
B M THEEERBLELET, 2OTAERICIE. ZOBREOTOY LI MRS VT

1 T7ESMIEDEVIBEIH 2D, WKOHLDEEDRYDPHY F L, Lich>
T, EHBEDZCIFEALEMRY — 7LD AV IN—TTF, WebAlmanacDSEDIT 1> 3
VOBREAEEDIDIE, BERPLEIT7—ELTO. RERHOEL., BREAFRELYELC

RYANZ I E&2EHITHIETT,

FBIR2019FSADS6BICMNTI T, AR EXBEDRT ) v T %7V, BXEEEBRT
ZE~ DEREGRHRIICRET 2OIKSOBEREZEE L,

2

2019F6R. A MYIVREBDRELLEYRAMT, T—9T7F )X MNIRBRTREEDZHIC
AMYOREMN)T—=YLE L, HBRICE2TIE, ARILXNY IR ZFERL THH
BAODX vy TEBHIURENHY E L1,

201978 %#3® L T, HTTPArchiveT—% /81 754 VIIBE B DWebH 4 h& 5 O— )L
L. WebAlmanacCERT 2D X 9 TF—9%#RELF L1,

2019F8ANS. T—9FTFUVRAIDEAN) V RADFEREHMET 2DDI T ZESHA
HFE LRk, AT, BIEDOI/ TYHNFESITEMNEILA! OV Y FDGitHUb ! R
b Dsql/2019”7 4 LY MU T, BRICTRTDI T ZHEBETHIENTEET,

fEIR

ZFERITHTIVAMEBALT, BREELSERL, BULEREESHLELE, FER
TNETNOEZHETZEICRG. ChODOREIST T TOREBICOVTOREHEZRL
Flr, LE2T—RBREZFBEHNLT, DINORMBLERS ZHEL E Lk,

471. ://discuss.httparchive.org/t/planning-the b-all -2019/1553

472. http //b;t ly/web-almanac-brainstorm

473. com/HTTPArchiy I httparchive.org/issues/2

474. https//g:thub com/HTTPArchAvMegacyhttparchlve " ustom_metric Ji
475. com/HTTPArchit I chive.org, in/sql/2019

422 2019 HTTP Archivell & 2Web Almanac


https://discuss.httparchive.org/t/planning-the-web-almanac-2019/1553
http://bit.ly/web-almanac-brainstorm
http://bit.ly/web-almanac-brainstorm
https://github.com/HTTPArchive/almanac.httparchive.org/issues/2
https://github.com/HTTPArchive/almanac.httparchive.org/issues/2
https://github.com/HTTPArchive/legacy.httparchive.org/blob/master/custom_metrics/almanac.js
https://github.com/HTTPArchive/almanac.httparchive.org/tree/main/sql/2019

HEER A R

FEIREREIYDDYPTURERDEHIC, YV THEEEPLTHIZAMNEL, ZOFEIED
RET—9DARILEERLE L, WSDODDAREIR, BERELBELP T THLDIC
BRRIEINTWET, L&A PAOREAERA NS LERTTZOTRAL, FAD
—BYDNR—EVIMILEFERTLTVET, FICHYDAVWRY, IXTOSHIE F
BTRALNR=EY 1), FICHRIE (50%) 2FEALTEHNINTVET,

BRI, WETERELZBEL, BBEAUENGRY ZBEL, HEFRE2GIC—BELER
E3&LOICLELE,

ka2 RI\AT

2019 RDWeb Almanacld, YT 733254 ICBIT2RE BB ATIEADII Y
MY NDEIC—EDOEHEERDZCEEAFE>TDE —LOETY, TZFTEREDIX, %<
OMEWRIY MY E1—9—DBENFT, BREHLBEHELTEELE,

Web Almanac® 2020 R~ D BEBRIC CEBRDH B HlE, BED 7 4+ —L"ICTRBAL LIV,
Zo7OVIV M ELYRVEDICT BDDTATT7E2BEFEBELTVWET !

476.  https://forms.gle/Qyf3qa5pKgdH1cBhg5

2019 HTTP Archivell & 2 Web Almanac 423


https://forms.gle/Qyf3q5pKgdH1cBhq5

424 2019 HTTP Archivell & 2 Web Almanac



IB&ER B: EitE

tBEEHRB

HEkA

L

WebAlmanacld, V7 - 322571 DAL >TERIRELTVWE T, 2019 Web

Almanac% I, {iE,

TATTEPLTEFE LA,

Lo

Abby Tsai

) AbbyTsai
BRE

Abigail Klein
©) kleinab
=&

Adam Argyle
X @argyleink
Q) argyleink

® https://nerdy.dev
EFEETLAVRAM—7—

Addy Osmani
X @addyosmani
© addyosmani

® https://www.addyosmani.com
TLAVA =7~

Ahmad Awais
X @MrAhmadAwais
) ahmadawais

® https://AhmadAwais.com
TLAYAh—%— RARELE
LExaT—

Alan Kent
X @akent99
) alankent

® https://alankent.me
EFHEETLAVAN—T—

AE. BE. SEORBTIOSAIEA DN AW EDREEZRS

Alberto Medina
X @iAlbMedina

©) amedina
EEHEE TLAVAM—7—

Alessandro Ghedini

) ghedo
@ https://ghedini.me/
TLAvZAh=—3—¢& LEa1T7—

Alex Russell
X @slightlylate
O slightlyoff

@ http://infrequently.org
PAZ 7

Alexey Pyltsyn
©) lex111

@ https://lex111.ru/
BRE

Andrew Galloni
X @dot_js

O dotjs
SEELELIT—

Andrew Limn
X @Artefact_Andy
© andylimn

@ https://artefact.com/gb-en/
LEao—

2019 HTTP Archivell & 2 Web Almanac

425


https://github.com/AbbyTsai
https://github.com/kleinab
https://x.com/argyleink
https://github.com/argyleink
http://127.0.0.1:8080/ja/2019/argyleink
https://x.com/addyosmani
https://github.com/addyosmani
http://127.0.0.1:8080/ja/2019/addyosmani
https://x.com/MrAhmadAwais
https://github.com/ahmadawais
http://127.0.0.1:8080/ja/2019/MrAhmadAwais
https://x.com/akent99
https://github.com/alankent
http://127.0.0.1:8080/ja/2019/akent99
https://x.com/iAlbMedina
https://github.com/amedina
https://github.com/ghedo
https://x.com/slightlylate
https://github.com/slightlyoff
http://127.0.0.1:8080/ja/2019/slightlylate
https://github.com/lex111
https://x.com/dot_js
https://github.com/dotjs
https://x.com/Artefact_Andy
https://github.com/andylimn
http://127.0.0.1:8080/ja/2019/Artefact_Andy

AE&EHR B: EftE

y|
|
q

3

Andrew Noblet

© anoblet
FRRE

André Naumann

©) ndrnmnn
TLAVAM—7—

Andy Davies
X @AndyDavies
) andydavies

® http://andydavies.me/
ZEEE e LEa1T—

Arthur Rigaud
X @arigaud_ca

© arigaud-ca
BRE

Artur Janc
X @arturjanc

@) arturjanc
EFEE TLA VR M—7—

Aymen Loukil

X @LoukilAymen

©) AymenLoukil

® http://www.aymen-loukil.com/en/

A& s LEaID—

Barry Pollard

X @tunetheweb

@ https://webperf.social/@tunetheweb
% tunetheweb.com

©) tunetheweb

M tunetheweb

@ https://www.tunetheweb.com

ZEE. TLAVARM—T—,
AREE. WEEELEaT—

Boris Schapira
X @boostmarks
©) borisschapira

® https:/boris.schapira.dev
FRE & BRE

Brian Kardell

X @briankardell

@ https://toot.cafe/@bkardell
©) bkardell

® https://bkardell.com
EFE, TLAVAM—T—2¢&
LeEao—

Carlos Araya

X @elrond25

©) caraya

® http://publishing-
project.rivendellweb.net/

TLAVRAM—=%—

Carlos Torres

X @carlos_catb

) c-torres
FRE & BIRE

Catalin Rosu
X @catalinred
O catalinred

® https://catalin.red/
BR&E & LE2ID—

Chen Hui Jing

X @hj_chen

© huijing

® https://www.chenhuijing.com
LeEao—

Cheng Xi

© chengxicn
BRE

Colin Bendell

X @colinbendell

© colinbendell
EFEETLA VR M—7—

Daniel Stenberg
X @bagder
©) bagder

® https://daniel.haxx.se/
LeEao—

Dave Crossland
X @davelab6
©) davelabé

® https:/fonts.google.com
T4 VR N=7—

426

2019 HTTP Archivell & 2Web Almanac


https://github.com/anoblet
https://github.com/ndrnmnn
https://x.com/AndyDavies
https://github.com/andydavies
http://127.0.0.1:8080/ja/2019/AndyDavies
https://x.com/arigaud_ca
https://github.com/arigaud-ca
https://x.com/arturjanc
https://github.com/arturjanc
https://x.com/LoukilAymen
https://github.com/AymenLoukil
http://127.0.0.1:8080/ja/2019/LoukilAymen
https://x.com/tunetheweb
https://webperf.social/@tunetheweb
https://bsky.app/profile/tunetheweb.com
https://github.com/tunetheweb
https://www.linkedin.com/in/tunetheweb
http://127.0.0.1:8080/ja/2019/tunetheweb
https://x.com/boostmarks
https://github.com/borisschapira
http://127.0.0.1:8080/ja/2019/boostmarks
https://x.com/briankardell
https://toot.cafe/@bkardell
https://github.com/bkardell
http://127.0.0.1:8080/ja/2019/briankardell
https://x.com/elrond25
https://github.com/caraya
http://127.0.0.1:8080/ja/2019/elrond25
https://x.com/carlos_catb
https://github.com/c-torres
https://x.com/catalinred
https://github.com/catalinred
http://127.0.0.1:8080/ja/2019/catalinred
https://x.com/hj_chen
https://github.com/huijing
http://127.0.0.1:8080/ja/2019/hj_chen
https://github.com/chengxicn
https://x.com/colinbendell
https://github.com/colinbendell
https://x.com/bagder
https://github.com/bagder
http://127.0.0.1:8080/ja/2019/bagder
https://x.com/davelab6
https://github.com/davelab6
http://127.0.0.1:8080/ja/2019/davelab6

IB&ER B: EitE

David Fox

X @theobto

) foxdavidj

® https://www.lookzook.com

AiE, FEE, -
TLAYVAM=7—. REE &
LeEaw—

Doug Sillars
X @dougsillars
©) dougsillars

® https://dougsillars.com
SHE. BEFEETLAVRAM—T—

Eduardo Q. Gomes

©) eduag
® https://eduqg.github.io/
BRE

Elayne Lemos
© elaynelemos
lin} elaynelemos

BERE

Eric A. Meyer
X @meyerweb
©) meyerweb

® http://meyerweb.com/
LeEao—

Eric Portis

X @etportis

%¢ ericportis.com
© eeeps

@ https://ericportis.com
LeEao—

Erik Nygren
X @akanygren
©) enygren

@ https://erik.nygren.org/
TLAVA ==& LE2T—

Fatma Badri
O fatmabadri
| M fatmabadri
» @ https://fatmabadri.github.io/
BRE
% Gabriel De Gennaro
\m 4 ® https://gabrieldegennaro.com
FTHAF—
{ L

Giacomo Pignoni
X @Pigna__

©) GiacomoPignoni
RRE

Heng Yeow
X @tanhengyeow
© tanhengyeow

@ https://tanhengyeow.github.io
RFE

Henri Helvetica

X @HenriHelvetica
) henrihelvetica
T4 VA b=—7—

Houssein Djirdeh
X @hdjirdeh
© housseindjirdeh

@ https://houssein.me
EFEE TLAVRAMN—7—

JABANE Mohamed Ayoub
X @silentJMA

) SilentJMA
BIRE

Jared White
X @jaredcwhite
© jaredcwhite

@ https://jaredwhite.com
TLAVAR—T—

Jason Haralson

© jrharalson
DHE

Jeff Posnick

X @jeffposnick

©) jeffposnick

@ https:/jeffy.info
ZEEEHEETLAVARI—T—

John Fox

©) clarkeclark

ﬂjohnfox
Leao—

2019 HTTP Archivell & 2 Web Almanac


https://x.com/theobto
https://github.com/foxdavidj
http://127.0.0.1:8080/ja/2019/theobto
https://x.com/dougsillars
https://github.com/dougsillars
http://127.0.0.1:8080/ja/2019/dougsillars
https://github.com/eduqg
https://github.com/elaynelemos
https://www.linkedin.com/in/
https://x.com/meyerweb
https://github.com/meyerweb
http://127.0.0.1:8080/ja/2019/meyerweb
https://x.com/etportis
https://bsky.app/profile/ericportis.com
https://github.com/eeeps
http://127.0.0.1:8080/ja/2019/etportis
https://x.com/akanygren
https://github.com/enygren
http://127.0.0.1:8080/ja/2019/akanygren
https://github.com/fatmabadri
https://www.linkedin.com/in/
https://x.com/Pigna__
https://github.com/GiacomoPignoni
https://x.com/tanhengyeow
https://github.com/tanhengyeow
http://127.0.0.1:8080/ja/2019/tanhengyeow
https://x.com/HenriHelvetica
https://github.com/henrihelvetica
https://x.com/hdjirdeh
https://github.com/housseindjirdeh
http://127.0.0.1:8080/ja/2019/hdjirdeh
https://x.com/SilentJMA
https://github.com/SilentJMA
https://x.com/jaredcwhite
https://github.com/jaredcwhite
http://127.0.0.1:8080/ja/2019/jaredcwhite
https://github.com/jrharalson
https://x.com/jeffposnick
https://github.com/jeffposnick
http://127.0.0.1:8080/ja/2019/jeffposnick
https://github.com/clarkeclark
https://www.linkedin.com/in/

AE&EHR B: EftE

John Teague
X @jtteag
) logicalphase

@ https://gemservers.com

TLAVAN=—7—, RAREE
LEaw—

Jonathan Wold
X @sirjonathan
©) sirjonathan

® https://jonathanwold.com
LEay—

José M. Pérez
X @jmperezperez
© JMPerez

® https:/jmperezperez.com
BFEE, LEa7— & HRE

Justin Ahinon

X @justinahinon1

©) JustinyAhin

® https:/segbedji.com/
BRE

Justin Welenofsky

©) welenofsky
FRE

Kari Larson

X @KaJLa47

) KJLarson

® https://www.kjlarson.com

RRE

Kate Tymoshkina
© tymosh

B tymosh
BIRE

Katie Hempenius
X @katiehempenius

© khempenius
SE. BEEETLAVRAb—7—

Laura Eberly

© ljme
LEaT—

Leonardo Digiorgio
X @simdigiorgio
©) chefleo

® https://chefleo.dev/
BRE

M.Sakamaki
X @msakamaki2

©) MSakamaki
BRE & BIRRE

Manuel Garcia

X @corrosion_pt

© soulcorrosion

B manuel-garcia-12b6928

° https://farfetchtechblog.com/en/blog/

authors/manuel-garcia/

BRE

Mark Nottingham
X @mnot
) mnot

® https://www.mnot.net/
TLAVRAN—"—

Mark Zeman
X @MarkZeman
O zeman

@ https://speedcurve.com
TLAVA ==& LE2IT—

Martin Splitt
X @g33konaut
) AVGP

@ http://geekonaut.de
EEHEETLAVRAN—T—

Mathias Bynens
X @mathias
© mathiasbynens

@® https://mathiasbynens.be/
TLAVA ==& LE2IT—

Matt Ludwig

© mattludwig
LeEao—

Matthew Phillips

© matthewp
LeEao—

2019 HTTP Archivell & 2Web Almanac


https://x.com/jtteag
https://github.com/logicalphase
http://127.0.0.1:8080/ja/2019/jtteag
https://x.com/sirjonathan
https://github.com/sirjonathan
http://127.0.0.1:8080/ja/2019/sirjonathan
https://x.com/jmperezperez
https://github.com/JMPerez
http://127.0.0.1:8080/ja/2019/jmperezperez
https://x.com/justinahinon1
https://github.com/JustinyAhin
http://127.0.0.1:8080/ja/2019/justinahinon1
https://github.com/welenofsky
https://x.com/KaJLa47
https://github.com/KJLarson
http://127.0.0.1:8080/ja/2019/KaJLa47
https://github.com/tymosh
https://www.linkedin.com/in/
https://x.com/katiehempenius
https://github.com/khempenius
https://github.com/ljme
https://x.com/simdigiorgio
https://github.com/chefleo
http://127.0.0.1:8080/ja/2019/simdigiorgio
https://x.com/msakamaki2
https://github.com/MSakamaki
https://x.com/corrosion_pt
https://github.com/soulcorrosion
https://www.linkedin.com/in/corrosion_pt
http://127.0.0.1:8080/ja/2019/corrosion_pt
https://x.com/mnot
https://github.com/mnot
http://127.0.0.1:8080/ja/2019/mnot
https://x.com/MarkZeman
https://github.com/zeman
http://127.0.0.1:8080/ja/2019/MarkZeman
https://x.com/g33konaut
https://github.com/AVGP
http://127.0.0.1:8080/ja/2019/g33konaut
https://x.com/mathias
https://github.com/mathiasbynens
http://127.0.0.1:8080/ja/2019/mathias
https://github.com/mattludwig
https://github.com/matthewp

IB&ER B: EitE

Mike Geyser

X @mikegeyser

©) mikegeyser

® https://mikerambl.es
FRE

Morten Rand-Hendriksen
X @mor10
© mor10

® http://mor10.com/
TJLAYVRAN—7—

Nektarios Paisios
ZrE

Nicolas Hoffmann
X @Nico3333fr
© nico3333fr

® https://www.nicolas-hoffmann.net/
BRE

Noah Blon

X @noahblon

©) noahblon
TLAVAI—7—

Noah van der Veer
X @noah_aaron_vdv

© noah-vdv
BIRE

Patrick Hulce
X @patrickhulce
©) patrickhulce

@ http://patrickhulce.com
SiE, BEFEEE TLA VR M—7—

Patrick Meenan
X @patmeenan
O pmeenan

® https://www.webpagetest.org/
TLAVA ==& LE2IT—

Paul Calvano

X @paulcalvano
) paulcalvano

® https://paulcalvano.com

i, EFE,
TLAYAN—v—, BAREL

Leao—

Pavel Evdokimov
X @Pavel_Evdokimov

©) Pavel-Evdokimov
TLAVvAM—%—

Praveen Pal

X @PraveenPal4232

©) PraveenPal4232

@ https://praveenpal4232.github.io
BRE

Rachel Costello
X @rachellcostello

© rachellcostello
., TLAVRM—T— & iREE

Raghu Ramakrishnan

©) raghuramakrishnan71
DITE

Raghvendra Kumar
X @mail_raghvendra
@) arsenicraghav

FAxE

Renee Johnson

X @reneesoffice

© ernee

@ https://reneesvirtualoffice.com

EeE

Rick Viscomi
X @rick_viscomi
©) rviscomi

@ https://rviscomi.dev/

DifrE, A, _
TLA VA h—7— BRE REE
s lLEaT—

Robin Marx

X @programmingart

8¢ programmingart.bsky.social
© rmarx

B rmarx

@ http://internetonmars.org
LEaw—

2019 HTTP Archivell & 2 Web Almanac

429


https://x.com/mikegeyser
https://github.com/mikegeyser
http://127.0.0.1:8080/ja/2019/mikegeyser
https://x.com/mor10
https://github.com/mor10
http://127.0.0.1:8080/ja/2019/mor10
https://x.com/Nico3333fr
https://github.com/nico3333fr
http://127.0.0.1:8080/ja/2019/Nico3333fr
https://x.com/noahblon
https://github.com/noahblon
https://x.com/noah_aaron_vdv
https://github.com/noah-vdv
https://x.com/patrickhulce
https://github.com/patrickhulce
http://127.0.0.1:8080/ja/2019/patrickhulce
https://x.com/patmeenan
https://github.com/pmeenan
http://127.0.0.1:8080/ja/2019/patmeenan
https://x.com/paulcalvano
https://github.com/paulcalvano
http://127.0.0.1:8080/ja/2019/paulcalvano
https://x.com/Pavel_Evdokimov
https://github.com/Pavel-Evdokimov
https://x.com/PraveenPal4232
https://github.com/PraveenPal4232
http://127.0.0.1:8080/ja/2019/PraveenPal4232
https://x.com/rachellcostello
https://github.com/rachellcostello
https://github.com/raghuramakrishnan71
https://x.com/mail_raghvendra
https://github.com/arsenicraghav
https://x.com/reneesoffice
https://github.com/ernee
http://127.0.0.1:8080/ja/2019/reneesoffice
https://x.com/rick_viscomi
https://github.com/rviscomi
http://127.0.0.1:8080/ja/2019/rick_viscomi
https://x.com/programmingart
https://bsky.app/profile/programmingart.bsky.social
https://github.com/rmarx
https://www.linkedin.com/in/programmingart
http://127.0.0.1:8080/ja/2019/programmingart

AE&EHR B: EftE

i L
TADZILLA

Rory Hewitt
PAZOZI ard

Sakae Kotaro
X @beltway7
©) ksakae1216

® https://ksakae1216.com/
BRE

Sam Dutton
X @swi12
© samdutton

® https://simpl.info
EFEE TLA VA=~

Scott Helme
X @Scott_Helme
© ScottHelme

® https://scotthelme.co.uk
EFEETLAVAN—7—

Sergey Chernyshev
X @sergeyche
©) sergeychernyshev

® http://sergeychernyshev.com/
LEaw—

Simon Pieters
X @zcorpan

Ozcorpan
TLAYAr—=T—¢ LE2IT—

Susie Lu

X @DataToViz
@ https://www.susielu.com/

FHA F—

Sébastien Allemand
X @allema_s
O allemas

@ https:/sebastienallemand.fr/
BRE

TJ Monserrat

© tjmonsi
DHfE

"y

DO O @ ¢

Tammy Everts
X @tameverts
©) tammyeverts

® https://speedcurve.com/
ZFE

Thomas Steiner
X @tomayac
©) tomayac

@ https://blog.tomayac.com/
EFEETLAVRAN—7—

Tommy Hodgins
©) tomhodgins

@ http://codepen.io/tomhodgins
LeEao—

Una Kravets
X @una
O una

® http://una.im
EFEE TLA VR M—7—

Vamsee Jasti

X @vamseejasti

Q) jasti

® https://vamseejasti.com
Leaw—

Vincent Terrasi
) voltek62

® https://data-seo.com
TLAvRAh—v—¢& LEa1T7—

Weston Ruter
X @westonruter
©) westonruter

® https://weston.ruter.net/
TLAVRAM—"—

William Sandres
X @hakacode
©) HakaCode

@® https://hakacode.github.io
BRE

Yoav Weiss
X @yoavweiss
) yoavweiss

® https://blogyoav.ws
TLAvRAh—v—& LEa2T7—

430

2019 HTTP Archivell & 2Web Almanac


https://x.com/beltway7
https://github.com/ksakae1216
http://127.0.0.1:8080/ja/2019/beltway7
https://x.com/sw12
https://github.com/samdutton
http://127.0.0.1:8080/ja/2019/sw12
https://x.com/Scott_Helme
https://github.com/ScottHelme
http://127.0.0.1:8080/ja/2019/Scott_Helme
https://x.com/sergeyche
https://github.com/sergeychernyshev
http://127.0.0.1:8080/ja/2019/sergeyche
https://x.com/zcorpan
https://github.com/zcorpan
https://x.com/DataToViz
http://127.0.0.1:8080/ja/2019/DataToViz
https://x.com/allema_s
https://github.com/allemas
http://127.0.0.1:8080/ja/2019/allema_s
https://github.com/tjmonsi
https://x.com/tameverts
https://github.com/tammyeverts
http://127.0.0.1:8080/ja/2019/tameverts
https://x.com/tomayac
https://github.com/tomayac
http://127.0.0.1:8080/ja/2019/tomayac
https://github.com/tomhodgins
https://x.com/una
https://github.com/una
http://127.0.0.1:8080/ja/2019/una
https://x.com/vamseejasti
https://github.com/jasti
http://127.0.0.1:8080/ja/2019/vamseejasti
https://github.com/voltek62
https://x.com/westonruter
https://github.com/westonruter
http://127.0.0.1:8080/ja/2019/westonruter
https://x.com/hakacode
https://github.com/HakaCode
http://127.0.0.1:8080/ja/2019/hakacode
https://x.com/yoavweiss
https://github.com/yoavweiss
http://127.0.0.1:8080/ja/2019/yoavweiss

IB&ER B: EitE

Yohan Totting Zach Leatherman

X @tyohan X @zachleat

) tyohan ©) zachleat

® http://tyohan.me @ https://zachleat.com/
FRRE EZEFEETLA VA N—T—

p Yvo Schaap

X @yvoschaap
©) ymschaap
3 ® https://build.amsterdam/

piE. EFE TLAVRAb—v—
& RRE

2019 HTTP ArchivelZ & 2Web Aimanac 431


https://x.com/tyohan
https://github.com/tyohan
http://127.0.0.1:8080/ja/2019/tyohan
https://x.com/yvoschaap
https://github.com/ymschaap
http://127.0.0.1:8080/ja/2019/yvoschaap
https://x.com/zachleat
https://github.com/zachleat
http://127.0.0.1:8080/ja/2019/zachleat

	2019Web Almanac
	HTTP Archiveの年次報告書ウェブの状態レポート

	目次
	導入
	部 I. ページコンテンツ
	部 II. ユーザー体験
	部 III. コンテンツ公開
	部 IV. コンテンツ配信
	付属資料

	序章
	JavaScript
	序章
	どのくらいのJavaScriptを使っているのか？
	処理時間
	リクエスト数
	ファーストパーティ対サードパーティ

	リソース圧縮
	オープンソースのライブラリとフレームワーク
	フレームワークとUIライブラリ

	差分ロード
	プリロードとプリフェッチ
	新しいAPI
	ソースマップ
	結論
	著者

	CSS
	導入
	色
	色の種類
	色の選択
	色の数
	色の複製

	ユニット
	長さとサイズ
	ビューポートベースのユニット
	カスタムプロパティ

	セレクター
	ID vs クラスセレクター
	属性セレクター
	要素ごとのクラス

	レイアウト
	Flexbox
	Grid
	書き込みモード

	タイポグラフィ
	ページごとのWebフォント
	人気のあるフォントファミリー
	フォントサイズ

	間隔
	マージン
	論理プロパティ
	z-index
	人気のあるz-index値

	デコレーション
	フィルター
	ブレンドモード

	アニメーション
	トランジション
	キーフレームアニメーション

	メディアクエリ
	一般的なメディアクエリブレークポイントサイズ
	ポートレートとランドスケープの使用
	最も人気のあるユニットタイプ
	min-widthとmax-width
	printとspeech

	ページレベルの統計
	スタイルシート
	スタイルシート名
	スタイルシートのサイズ
	ライブラリ
	リセットユーティリティ
	@supportsと@import

	結論
	著者

	マークアップ
	導入
	方法論
	上位の要素と概説
	ページ毎の要素

	カスタム要素
	価値観と使用法
	大量データ：実際のWeb上の実際のDOM
	製品（およびライブラリ）とそのカスタムマークアップ
	一般的なユースケースとソリューション

	結論
	著者

	メディア
	序章
	画像
	画像フォーマット
	画像ファイルのサイズ
	画像フォーマットの最適化
	レスポンシブ画像
	HTMLマークアップの使用
	サイズの使用
	クライアントヒント
	遅延ローディング
	アクセシビリティ

	動画
	動画フォーマット
	動画ファイルのサイズ
	動画プレイヤー

	結論
	著者

	サードパーティ
	導入
	定義
	“サードパーティ”
	プロバイダーカテゴリー
	警告事項

	データ
	カテゴリー
	プロバイダー
	リソースの種類
	リクエスト数
	バイトの重さ
	スクリプトの実行

	使用パターン
	データの生成と消費
	ウェブトラフィックの収益化
	開発の簡素化

	反響
	パフォーマンス
	プライバシー
	セキュリティ

	結論
	著者

	フォント
	序章
	そのウェブフォントはどこで手に入れたの？
	フォントは同じホストでホストされているのか、それとも別のホストでホストされているのか？
	最も人気のあるサードパーティ製のホストは何ですか？
	サードパーティホスティングの高速化
	最も人気のある書体

	どのようなフォント形式を使用していますか？
	WOFF2専用

	見えない文字との戦い
	ウェブフォントの数が多すぎる？
	この賞を受賞したくない

	Unicode-rangeを使うとより正確なマッチングが可能になります
	システムフォントが存在する場合、ウェブフォントを要求しないようにする
	縮約されたフォントとfont-stretch
	可変フォントは未来のもの
	カラーフォントも未来かも？
	結論
	著者

	パフォーマンス
	導入
	パフォーマンスの状態
	コンテンツの初回ペイント(First Contentful Paint)
	デバイス毎のFCP
	有効な接続タイプ毎のFCP
	地理によるFCP

	最初のバイトまでの時間(Time to First Byte) (TTFB)
	TTFB by geo

	初回入力遅延（First Input Delay）
	デバイス毎のFID
	有効な接続タイプ別のFID
	FID by geo


	結論
	著者

	セキュリティ
	序章
	トランスポートレイヤーセキュリティ
	プロトコルのバージョン
	証明書発行者
	認証キーの種類
	Forward secrecy
	暗号スイート

	混合コンテンツ
	セキュリティヘッダ
	HTTP Strict Transport Security
	HSTSプリロード

	コンテンツセキュリティポリシー
	ハッシュ/ノンス
	strict-dynamic
	trusted-types
	unsafe inlineとunsafe-eval
	upgrade-insecure-requests
	frame-ancestors

	参照元ポリシー
	機能方針
	X-Frame-Options
	X-Content-Type-Options
	X-XSS-Protection
	Report-To
	ネットワークエラーロギング
	クリアサイトデータ

	クッキー
	Secure
	HttpOnly
	SameSite
	プレフィックス

	サブリソースの完全性
	結論
	暗号化
	一般的なウェブの脆弱性からの防御
	現代のウェブプラットフォームの防御

	結びつき
	著者

	アクセシビリティ
	導入
	読みやすさ
	色のコントラスト
	ズーミングとページのスケーリング
	言語の識別
	煩わしいコンテンツ

	Web上のメディア
	画像の代替テキスト
	ビデオやオーディオの字幕

	使いやすいページナビゲーション
	見出し
	Mainランドマーク
	HTML section要素
	ナビゲーションで使われているその他のHTML要素
	スキップリンク
	ショートカット
	テーブル
	テーブルの見出し
	キャプション


	支援技術との互換性
	ARIAの使用
	role属性
	UIフレームワークの更新は、Web全体のアクセシビリティを向上させる方法となる可能性がある
	多くのサイトは、ダイアログをアクセス可能にしようとしています

	対話的要素のあるラベル

	フォームコントロールのアクセシビリティ
	必須や無効なフィールドであることを示す手がかり
	重複したID


	結論
	著者

	SEO
	導入
	基本
	コンテンツ
	単語の数
	見出し

	メタタグ
	ページのタイトル
	メタディスクリプション
	画像のaltタグ

	インデクサビリティ
	ステータスコード
	noindex
	canonicalによる最適化
	robots.txt

	リンク

	Advanced
	Speed
	構造化データ
	国際化
	SPAのクロールに関する可能性
	AMP
	セキュリティ

	結論
	著者

	PWA
	導入
	Service Worker
	Service Workerの登録とインストール可能性
	Service Workerイベント
	Service Workerのファイルサイズ

	Webアプリマニフェスト
	Webアプリマニフェストのプロパティ
	値を表示する
	Category値
	アイコンのサイズ
	Orientation値

	Workbox
	結論
	著者

	モバイルウェブ
	序章Introduction
	ページの読み込み体験
	JavaScriptで肥大化したページ
	サービスワーカーの使い方
	読み込み中にコンテンツを移動する
	パーミッションリクエスト

	テキストの内容
	カラーコントラスト
	フォントサイズ

	ページの拡大、縮小、回転
	ズームと拡大縮小
	ページの回転

	ボタンとリンク
	タップターゲット
	ラベリングボタン

	セマンティックフォームフィールド
	新しい入力タイプ
	入力のオートコンプリートを有効にする
	パスワードフィールドへの貼り付け

	結論
	著者

	Eコマース
	序章
	プラットフォーム検出
	Eコマースプラットフォーム
	ロングテール

	Eコマース（すべてのプラットフォーム）
	ページの重さと要望
	タイプ別のリクエストとペイロード
	HTMLペイロードサイズ
	画像の統計
	Popular image formats
	PNG
	WebP

	画像の寸法
	サードパーティからのリクエストとバイト
	プラットフォームごとのサードパーティリクエストとペイロード
	コンテンツの初回ペイント(FCP)
	プログレッシブウェブアプリ（PWA）のスコア
	結論
	著者

	CMS
	序章
	コンテンツ制作者はなぜCMSを使うのか？
	この章の目標

	CMS導入
	CMSの風景

	CMSを搭載したサイトはどのように構築されているのか
	リソースの総使用量
	サードパーティのリソース
	画像の統計

	CMSを搭載したウェブサイトのユーザー体験
	コンテンツの初回ペイント
	入力の推定待ち時間
	Lighthouseスコア
	PWA
	アクセシビリティ


	CMSイノベーション
	結論
	著者

	圧縮
	序章
	HTTP圧縮の仕組み
	圧縮アルゴリズム
	どの種類のコンテンツを圧縮していますか？
	ファーストパーティとサードパーティの圧縮
	圧縮の機会を見分ける
	結論
	著者

	キャッシング
	導入
	HTTPキャッシングの概要
	キャッシュするコンテンツの種類は何ですか？
	Cache-ControlとExpires
	Cache-Controlディレクティブ
	Cache-Control: no-store, no-cache and max-age=0
	キャッシュTTLとリソースの経過時間はどのように比較されますか？
	鮮度の検証
	日付文字列の有効性
	ヘッダーを変更
	キャッシュ可能なレスポンスにCookieを設定する
	AppCacheおよびService Worker
	キャッシングの機会を特定する
	結論
	著者

	CDN
	導入
	警告と免責事項
	さらなる統計

	CDNの採用と使い方
	トップCDNプロバイダー
	RTTとTLS管理
	TLSネゴシエーション時間：originはCDNの3倍遅い
	TLSの採用
	HTTP/2採用
	CDNキャッシュ動作の制御
	Vary
	Surrogate-Control, s-maxage, Pre-Check

	一般的なライブラリとコンテンツのCDN
	結論
	著者

	Page Weight
	序章
	神話：ページサイズは関係ない
	帯域幅を増やすことは、Webパフォーマンスの魔法の弾丸ではありません
	HTTP Archiveはどのような種類のアセットを追跡し、どの程度の重要性を持ちますか？
	大きくて複雑なページはビジネスに悪い場合があります

	分析
	ページの重さ
	モバイル
	デスクトップ

	時間と共に変化するページの重さ
	モバイル
	デスクトップ

	ページリクエスト
	モバイル
	デスクトップ

	ファイル形式
	画像形式によるファイルサイズ（モバイル）
	画像の画像形式ごとのファイルサイズ> 100バイト
	画像の画像形式ごとのファイルサイズ > 1024バイト
	メディア形式ごとのファイルサイズ
	モバイル
	デスクトップ



	結論
	著者

	リソースヒント
	序章
	dns-prefetch
	preconnect
	preload
	prefetch

	文法
	リソースヒント
	crossorigin属性
	as属性
	将来のこと
	優先順位のヒント
	ネイティブの遅延ローディング

	結論
	著者

	HTTP/2
	導入
	HTTP/2とは?
	HTTP/2の採用
	HTTP/2の影響
	HTTP/2プッシュ
	HTTP/2問題
	HTTP/3
	結論
	著者

	方法論
	概要
	データセットについて
	ウェブサイト
	メトリクス

	ツール
	WebPageTest
	Lighthouse
	Wappalyzer
	Chrome UXレポート
	サードパーティウェブ
	Rework CSS

	分析プロセス
	ブレインストーミング
	分析
	解釈

	将来を見据えて

	貢献者

