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<head> JOT Xk style.css%
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<link rel="stylesheet" href="css/style.css"> p
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— UYJTZMIHUPUSH_PROMISETL — AME(S

Index.html

<html>
<head>
<link rel="stylesheet" href="css/style.css">

</head>

Index.htmIHhS5DUITZANMIFTU..
“css/style.css"%ZPush

Stream id 1

Request:
HEADERS JL—A

)

PUSH_PRPMISEJL — A
promised stream id = 2

MI
4MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMWMMMMMMMMMMMMMMMMMMMMMM
IwNMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
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IwNMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM

Stream id 2
Response:
HEADERSJL —LA
n DATA7I/ A

&

H—-)N\—-Jv>1HICid
2% F . TaclBiRZ
EX5)

:method GET

:path|css/style.css|

L AR>S AT 1
(<html>~</html>
DEHR)

-style.cssOH &
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— MappingValue
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— MappingPattern
o CORYE> Durl-patternzi®d
— MappingMatch
o —IBI(T=ZIRT
— ServletName
e Servlet®&ziR9

=S

A7l URI Path

“lindex.html” /

“/MyServlet” MyServlet /MyServlet

“/foo.extention” foo * extention

“/path/foo” foo /path/*

‘Servleth EDQLS(CIE(ENT=HhD D HD
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CONTEXT_ROOT
DEFAULT

EXACT
EXTENTION
PATH
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MyServiet
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2-5. HTTP Trailer

« ANV —ELEIVIBE TNTAOREICIEIRZIZID., fRETDIENTIEE
= HTTP/1.1TEFIAHAIEE

request response
POST /HelloServlet/TestServlet HTTP/1.1 200 OK
HTTP/1.1 X-Powered-By: Servlet/4.0
Host: localhost 055 L©ETF Content-Type: text/plain;charset=I1S0O-8859-1
Transfer-encoding: chunked Transfer-Encoding: ;hunked )
Connection: close TE: trailers| Trailerh‘Trailer field\OE&AHZ5F0]
trailer: foo| trailer®igE Trailer: bar Trailermig®

— Content-Language: ja-JP
5 Connection: Close
gello e T A NRT Date: Fri, 22 Mar 2019 05:54:10 GMT
foo: tree | _ 5
trailer(foo)(cxi 9 31E(tree)% hello LR RT
ABUTIIIANE(E 0

bar: tree B
% trailer(bar)(CfooDfE(tree)ZBUSU Til{E
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= Liberty(318.0.0.2ABFTHTTP/2 (X ISUTULVANY. IHSIZHTTP/2 (C20198E3A B A TR It
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18 © 2019 IBM Corporation



Serviet 4.0 FRFEH AR
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3-4. FigaeIREE

3-5. server.xml #85%
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3-1. JOY 3 Ltz

 JOJSLEEIRIE
— Eclipse Java EE IDE for Web Developers
— Java version 1.8.0_201
— Mac OS X
— WebSphere Application Server 19.0.0.1
— WAS Liberty with Java EE 8 Full Platform
— J39Y : chrome
— chrome®¥LEMEEEC L THTTP/2 and SPDY indicator 1.0.0 A

e HTTP/2DA> T4 —4—

= HTTP/2FIRICDWT
— javaee-8.0, servlet-4.0 featurezBZN(CL TONIESSLBE I BABR(CT IA N THIFAT]EE
— FACHIDTRRNSTOI S L ZE B I INE(FRL

_ <featureManager>
= IHSZTUIABRRICE VT, Servietd. 0DFTHERE (S FRAREE <feature>javaee-8.0</feature>

<feature>servlet-4.0</feature>
</featureManager>
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3-2. J0YS5 L=
7IVr—2a R

JO0J35 L3 FUA DS
&5z% /WelcomeChat
1.”/WelcomeChat”
o 7 L ZREADLTL RS LY — a ~r
(F—ILybURL)ICFIER 2. doGet()E4T a— ERDZET. XEDASE,
aﬂao)@@%@mur 0 E{%@b

N -
= % agaTan
_ \ -PNg

client oo

3.[3X{E ] T”/ChatRecv”

(H—JTLyRURL)IC77EZ s /ChatRecv
4. dOPOSt()%h— BEEADL TS
‘ l;z.a&m LT AN
- % hﬁa@@@&ﬁﬂ LTSN
. .CSS
= opEro
Ayt — T LEIRUIE SR
5 . E%ﬁ%ﬁ%ﬁ% b\g l/ _ \J - > (LE/T test :hello serviet!
RoFEraTiE

= 5 c
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3-2. D03 LE
- L) NJHBRZ (Mapping DEFTEARIE IR T OS 14 NCHERR)

HelloServlet(—EB&HBS) ServletMapping(—ap&Hg)
—— WebContent —— WebContent
| —— WEB-INF | L—— WEB-INF
| | F——classes | —— classes
| | | |—— TestServlet.class | | ——map
| | | L——chat | | —— Mapping.class
| —— ChatRecv.class | | —— MappingApilist.class
I —— ChatRecvPush.class | ——lib
. | —— view
o lib | —— favicon
|| b view | | ——TEST.png
| —— http2.jsp | —— mapping.jsp
} } —recv.jsp DT NTRS BEE R Bisp 71 — A
|  F——css : —— Mapping.java
| | t——style.css —— MappingApilist.java
|  |—— favicon
| | ~——TEST.png
| L——images
| —— A.png
I —— B.png B> cssREBEAINS I T NENZTr 1 IV EE
L—— src

—— chat n

|  |—— ChatRecv.java . .

| — ChatRechJ>ush.java L I-N-0A I\O)Mf% -

L trailer DRIV = [AY =N

—— TrailerServlet.java
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3-3. 7OtA

= TIAN DT ICATGE
— HTTP/1.1ZFIAL. SSLzALRWZE
e http T/t X
e http://localhost:9080/HelloServlet/<Servlet URL>

JO> 19 & (ServletMappingz AUL\315 & (" ServletMapping")

— SSLIc&B77tR
e https://localhost:9443/HelloServlet/<Servlet URL>
MN—hDOESDEE
— HTTP/2%ZFIFA
o SSL7JTANWNE
o SSLICKB7ITRAT. 7IA NCHIFEE]EE
e WebH—/\—(TSOUNHTTP/2(CHIEL TOWAAENSD, Liberty(318.0.0. 2 BF T/
o FECLEEDESIC, SSLMDHTTP/1.1%Z2F I 36 R]EE

server.xm| ¥

<httpEndpoint httpPort="9886" httpsPort="9443" id="defaultHttpEndpoint">

e HTTP/2%5R

<httpEndpoint httpPort="9088" httpsPort="9443" id="defaultHttpEndpoint" |protocolVersion="http/1.1"]

I—> SSL. HTTP/1.1%%H
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3-4. FhitERetRzIE
= FTHEEEIRELE A
— HTTP/20DEE)
o http(E LB 7T RESSLICEZ T I ATHEN LS
— Y-N—-Tv21FIRRFOEH)
o« Y= \—Fy310REEN, RIT-IOEERRU(EE,0SvIOEERRL)

— YvE I OEITIFRE
o YWES ) OEITRIIREZITOIIMZIEN. BE(CRRINDITFANDEE
— HTTP Trailer

e HTTP Trailerz{ER9 2075 L0%EN. HTTP/1.1THFIF O] EE

24 © 2019 IBM Corporation



Serviet 4.0 FEA MK

3-3-1. HTTP/2D%E)

» HTTP/1.1T7JtX

100 ms

style.css
/HelloServiet/css

A.png
/HelloServiet/images

B.png
/HelloServiet/images

C.png
/HelloServiet/images

D.png
/HelloServiet/images

E.png
/HelloServiet/images

F.png
/HelloServiet/images

==| WelcomeChat

/HelloServiet
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1.1 00....| =
1L VL Parser 1.2 KB
http/1.1 127.0.0.... s I Queued at 286.52 ms
Parser 2.4 KB Started at 352.22 ms
Welcome... 2.6 KB
http/1.1 VR s Parser 2.4 KB Queueing 65.69 ms
Welcome... 3.1 KB
hnp/1 1 127 0 0 9 KB Stalled ] 575 ms
Initial connectlonfgj:Zo’i*(ADém e ' : 1
Initial connection ] 498 ms
LE LR Parser 2.1 KB SSL ] 4.97 ms
Welcome... 1.5 KB
http/1.1 127.0.0.... _Parser 13KB Request sent 74 s
Waiting (TTFB) [ 36.04 ms
http/1.1 127.0.0.... Welcome... 1.5 KB Content Download | 1.563 ms
Parser 1.3 KB Explanation 109.09 ms
1.8 KB
http/1.1 127.0.0 Other 1.6 KB

w

800 ms 900 ms 1000 ms

.
— 1
[E— |

a

-

u
il
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3-3-1. HTTP/2D%E)

» HTTP/2T/ €A

S0 ms

style.css
/HelloServiet/css

A.png
/HelloServiet/images

B.png
/HelloServiet/images

C.png
/HelloServiet/images

D.png
/HelloServiet/images

E.png
/HelloServiet/images

F.png
/HelloServiet/images

WelcomeChat

localhost/HelloServlet
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100 ms

150 ms

Protocol

h2

h2

h2

h2

h2

h2

h2

h2

200 ms
Remote.A Initiator
127.0.0.... eicome...

Parser
Wel
127.00.... oM
Parser
W
127.0,0.... elcome
Parser
127.0.0.... eicome...
Parser
Welc
127.00.... oM
Parser
W
127.0,0... elcome
Parser
127.0.0.... eicome...
Parser
127.0.0.... Other

250 ms

Size

300 ms=

1.3 KB
1.2 KB

2.5 KB
2.4 KB

2.5KB
2.4 KB

3.0KB
29 KB

2.2 KB
2.1 KB

1.4 KB
1.3 KB

1.4 KB
1.3 KB

1.7 KB
1.6 KB

300 ms

Waterfall

350 ms

400 ms 450 ms 500 ms 550 ms 600 ms

- Queued at 172.28 ms
Started at 210.06 ms

Queueing 37.78 ms

. Stalled ! 0.81ms

' \ Request sent 0.17 ms

Waiting (TTFB) ] 5.86 ms

1 Content Download | 0.51ms

Explanation 4513 ms
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3-3-2. —)\—--JvS1FI R DFE
- Y- N~Ty> 123

— Y=Y/ ROTOI S AR

— HTTP/2ZARW\3 LN AR

WelcomeChatPush.java

package chat;

import javax.servlet.http.PushBuilder;

PushBuilder{>4—J1—X%A>k—bk

@WebServlet("/WelcomeChat")

H—JLwhURL

protected void doGet(HttpServletRequest request, HttpServletResponse response) throws ServletException, IOException {

-pushBuilder®F EHNullhz 5!
*HTTP/2T(ZpushbuilderA 71 MNFEIET 2H. HTTP/1.1T(&
FEHNullCRD

request.setCharacterEncoding("utf-8");
request.setAttribute("text0", "#FHELT ! ");

PushBuilder pushBuilder = request.newPushBuilder();

if (pushBuilder != null) {
pushBuilder.path("images/A.png").push();
pushBuilder.path("images/B.png").push();
pushBuilder.path("css/style.css").push();

PushBuilder 1>4—J1—X%7TU.
Pushd 3 T74 )L 5isE newPushBuilderxXYyRzFHL\%

27

© 2019 IBM Corporation



Serviet 4.0 FEA MK

3-3-2. Y—)\—-Jv> 1§ B DEE

S0 ms 100 ms 180 ms 200 ms
S0 ms 100 ms 150 ms 200 ms
I RECHPushIZ I

Name v Protocol emote... Initiator Size
g WelcomeChatPush ho 2.3 KB
==J localhost/HelloServiet 1.6 KB
= style.css h2 1.3 KB
——) /HelloServiet/css 1.2 KB
i F.png ho 1.4 KB
—— /HelloServiet/images 1.3 KB
.— E.png h2 1.4 KB
—— /HelloServiet/images 1.3 KB
w=| D.png h2 2.2 KB
—— /HelloServiet/images 2.1 KB
i C.png h2 3.0KB
—— /HelloServiet/images 29 KB
B.png h2 2.5KB
—— /HelloServiet/images 2.4 KB
i A.png ho 2.5 KB
—— /HelloServiet/images 2.4 KB
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250 ms

250 ms

Waterfall

HTTP/24>7 40 —5—{F&)

- ) o o
s AHFEI DS SR DR Ha
300 ms 350 ms 400 ms 450 ms 500 ms

Queued at 148.11 ms
Started at 177.60 ms

| Waiting JH5<

| _— Queueing 29.49 ms
Reading Push PLISh 0)%,%5’7‘1755’7 | 0.29 ms
Explanation 31.55ms
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3-3-3. YVEY I RTIFRH
s QYES T OEITEARE

29

Mapping.java
@WebServlet({"", "/", "/WelcomeChatMap", "*.ext", "/path/*"}

Servleth'E1T7aN3RFDURLINF—> Z1E# 50k
protected void doGet(HttpServletRequest request, HttpServletResponse response) throws ServlietException, IOException {

, S L HttoServletMapping1>4—J1—2%7 L.
HttpServletMappin = t.getHttpServietM ; — . .
P pping mapping = request.getHttpServietMapping() getHttpServietMappingXYy RzFHWL\%
String map = mapping.getMappingMatch().name(); ——> —29 34591 %R
String value = mapping.getMatchValue(); > )T AN =T IRRERDIEURLINADEZ HEB D IR T
String pattern = mapping.getPattern(); » URLN\A—>%iIRT
String servletName = mapping.getServietName(); ——— H—J v &% IR T

String view = "WEB-INF/view/mapping.jsp";
getServletContext().getRequestDispatcher(view).forward(request, response); —> &Rz ClientlJEY

¥
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3-3-3. YWEY I RTIRARH

= 1RG5 A
— 79t X9 BURL :localhost:9080/ServietMapping~
—[~1Z FEERDLIICEE
o /

e /index.html
e /WelcomeChatMap
e /Welcome.ext

e /path/*
[~ ]OZEICIOT Db ZI&ETE

CDY—TLy NTRDLSICHTEENELUL
MappingMatch:CONTEXT_ROOT

ex)

localhost:9080/ServletMapping/ mappfng\éaltntiez

C appingPattern:
T7eA ServletName:map.Mapping
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3-3-3. YWWEY I RITIFIRE
=GR

— AZJURI Path(cxi9%. MappingValue. MappingPattern. MappingMatch. ServletNameld2A T M1ED

A7l URI Path

o [CONTEXT_ROOT ) map.Mapping
/index.html / DEFAULT map.Mapping
/WelcomeChatMap WelcomeChatMap /WelcomeChatMap EXACT map.Mapping

/Welcome.ext Welcome *.ext EXTENTION map.Mapping

Ipath/test test Ipath/* \PATH ) map.Mapping
RYES TR HEHESR

@WebServlet ({ ", "/, "/WelcomeChatMap” , "*.ext” , "“/path/*” })
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3-3-4. HTTP Trailer
= JJTZM\wAH—(C trailer: foo, bar ZiEEL. YIIAMT1DOFKECfoo: hi, bar: ho ZIBINL THREE

TestTrailer.java
protected void doPost(HttpServletRequest req, HitpServietResponse res)

if (req.isTrailerFieldsReady()) {

}

throws ServletException, IOException {
TrailerzBxHCI 5

res.addHeader("TE", "trailers"); oo o _ e
res.addHeader("Trailer", "size, messagefoo, messagebar"); LARZA(CHT B Trailer\yy —ZE27E

Trailer Fieldh"&ashh i (7 4L b TTrue)

Map<String, String> reqTrailerFields = req.getTrailerFields(); _. " .
size = reqTrailerFields.size(); ralfgr Field DEERYS

foo = reqTraiIerFields.get("foo");\ DIIANTHEEUTrailer
bar = reqTrailerFields.get("bar"); Trailer Field @ foo. bar (CXI3 3 fEZEME

final int finalSize = size;
final String finalFoo1 = foo;
final String finalFoo2 = bar;
res.setTrailerFields(() -> {

N;

Map<String, String> map = new HashMap<>();
map.put("size", "the size is "+finalSize);
map.put("messagefoo”, finalFoo1);
map.put("messagebar”, finalFoo2);
return map;

Map/3R%/ER L. ZOEH(ctrailernyd —%ESTE | 8% T seDL&S(ctzy bk

size: trailer field%%
messagefoo: tEEDfoolc I3 ANME
messagebar: LEEDbarlCx I3 ANME

32
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3-3-4. HTTP Trailer

« FEER
— Trailer FieldDARBEDIRE. 1BIROENH BIEE
— trailernyd—DIETEHNNE

POST /HelloServlet/TrailerServlet HTTP/1.1
Host: localhost D

Transfer-encoding: chunked .
Connection: close - UOTIAMWA —
trailer: foo, bar

5

hello
0 - UOTANRT«
foo: hi
bar: ho

Trailer Field

33

HTTP/1.1 200 OK

X-Powered-By: Servlet/4.0

Content-Type: text/plain;charset=1SO-8859-1
Transfer-Encoding: chunked

TE: trailers

Trailer: size, messagefoo, messagebar
Content-Language: ja-JP

Connection: Close

Date: Fri, 22 Mar 2019 07:34:54 GMT

5

hello

0

size: the size is 2
messagefoo: hi
messagebar: ho

Trailer Field
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3-5 server.xml &k

<server description="new server”>
<featureManager>
<feature>javaee-8.0</feature> ———> ssl-1.072¢&, sslCRITRIEMEEZEND
<feature>servlet-4.0</feature>
</featureManager>

<keyStore id="defaultKeyStore" password="f2914486"/> > T IA)NDIEA N B LUEEBREZ/ERL

<basicRegistry id="basic"” realm="BasicRealm">
<user name="fukui" password="f2914486"/> » EXRI1-Y—-LSAN-0tyh7yT
</basicRegistry>

<httpEndpoint httpPort="9080" httpsPort="9443" id="defaultHttpEndpoint"/>

<applicationManager autoExpand="true"/>

<applicationMonitor updateTrigger="mbean"/>

<webApplication id="HelloServiet" location="HelloServiet.war" name="HelloServiet"/> / BEIEE27 )T —2a>0iEE
<webApplication id="ServletMapping" location="ServletMapping.war" name="ServletMapping"/>
<pluginConfiguration pluginInstallRoot="/opt/IHS/plugin"/> —> IHSTSJ1 48R I7 1)l plugin-cfg.xml {Em%

</Server> (IHS%ﬁHb\éi%I/EI\EEE)
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END
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