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1. ghs B BERKHE &

ghs(BP Bei® http IR % 35) R — 5 # rfc7540. 1fc7541. rfc6455. rfc8441 mFF KX tey http IR %, EAUTH
R4 &

(1), A FERAZEAF L EREHEA,

(2)~ T ATk BRI % 69 & ¥ K FE(Form Data),

(3). X #JF & HTTP Mk %423 (Service Module) /l T £ M3 & N @ o

4. AHFAURLEEEZMANTESE URL,

(5)~ X #FMR % % &£ (Server Push),

(6)s ABHFREEE, AEFEN R, ZENEZTLFH,

(7). $R3% AR URL %42, 3F URL % /2:6 hobk 5 T @ A & . 3T hitp £ 5 38 40 2 41 89 3K B
(8). % # WebSocketsOverHTTP/2.

2, ghs BJIEITIRIE

NG&: £ 100M F7,

RIS ABA A AMD-X86-64 MNATHAI A, T A AMD-X86-64 it HHUE AT,

HBAFZ % A AT £ UbuntuKylinl6. UbuntuKylin19. Ubuntul8 % & . CentOS6. CentOS7
% Linux 1 R A L 47, ghs R —# 4k Java42 /5, i L, ghs TZITAE LKA JDKI1 49—
Linux #&1F & %

X H A DK,

3. THIEBITIRE
RF M PTA TBI(LIEE T L. ARG 4)E B is TR

(1) + 3% UbuntuKylinl6-X86-64 #£4F £ 4. A F 7T 4& http://www.ubuntukylin.com T # UbuntuKylin16.
UbuntuKylin19-X86-64 #4F & L2 T4 69,
Q) « AREMEZLAEA http K, @ E http K 7 89 £ X4 & (BPSHOME H 3%) % /home/http B 5, VA http K 7
BERBERARE.
(3). OpenJDK11 3% /& /usr/java/jdk-11 B %, OpenJDKI11 A Ti24T ApacheNetBeansIDE13. & 4T T,
A F 7T A& http:/jdk java.net T £ OpenJDK11.
(4). ghs %3 #/home/http/qhs3.3 B F.
(5)~ Chrome91 ¥A L &9 3] % 35 K # Firefox89 WA L&YH| M H . AR H G GEPHIAM” 2R “IEHMAAAM”
AZ R B S” AZF AN/home/http/ghs3.3/ssIFiles/ca.crt 1E 45 Ao ca.crt IE LAY T A F F 6.1.1
o
(6). %3 ApacheNetBeansIDE13. Jl 7 *T /& http://netbeans.apache.org T # ApacheNetBeansIDE13.

4, &3 ghs

FERF O BATHARA
®. --InstPath=%% B ¥,
@. --JavaProgPath="T #4742 5> java &9 %3t %1%,

do: AEALGHRE DB AT 44 RLE ghs:

/usr/java/jdk-11/bin/java -jar ghs3.3-inst.jar \
--InstPath=/home/http/qhs3.3 \
--JavaProgPath=/usr/java/jdk-11/bin/java;

L+ —é& 442 qhs % % £ /home/http/qhs3.3 B F.



5. B3 ghs. #1ik ghs 893547

A FRIBAT qhs %3 B & A 3089 startup.sh BP A&, 4=: ghs 49 3% B K 4 /home/http/qhs3.3, ZATAT
B A Jz 5 ghs:

/home/http/qhs3.3/startup.sh &

E R %% qhs J& ZBPIE AT startup.sh B A M LR85 3 R R F AT cacrt, AR IS a9
https://127.0.0.1:10000 2 X3} ghs K #F K, R E 27 4"%”)"1: &, PR EHT ghs. 4 UbuntuKylinl
6. CentOS6-GNOME ¥ £, 4= % base.xml AL E X # A 3R 49 SystemTray 151X & 4 true 7 L %) 3 3 ghs, % &89
FAABREREAIT—ANLH “ghs” &9 B4R,

T 45518 4T ghs %35 B & A 3049 shutdown.sh B K k4 1k ghs 493247, 3247 shutdown.sh e ABt, *TiLayix &
KL E A A H . 4e: ghs #9423 B 5 4 /home/http/qhs3.3, BAT AT B A

/home/http/qhs3.3/shutdown.sh 123abc;

123abc &% 3% ghs VAG 694145 %25, B P T YA% 4 /home/http/qhs3.3/config/shutdown.xml B2 F 4k £ 5 % 45,
shutdown.xml P 3Ra9ERFH T XX ELEY T ko

6, BLE

ghs B9 P A BL B A XML A% #4728 40, %k, RIABE M XML LA A KA ghs %% B F W 3689 config T
B X(BPECE B K)o 42X ghs 892K B % #/home/http/qhs3.3, A ABE B % 7 /home/http/qhs3.3/config.

B3 qhs 4953 AZF, ghs A F B E B RAN AT AERETEAMEAGT £, TELMERNWG
st % 0,46 HTTP IR 5483 . WS IR 5483, http H Ko A7H . AT o473 K URI 5E 5 URL 49 URIParser *F % %
Fo

A P i 4T Linux 9 gedit. pluma % 3L K %% 35 % 4% XML 4%,

1. A 4LBE

A KB E 4 7% A /home/http/qghs3.3/config/base. xml S, base.xml LA R 3R AF ik % 69 BLA 125,

1. RIRFEAEM, XiEPH

H 3% T 5 ghs #£47 TLSv1.3 il 1z,

6, WwRAPAFANPF MELRTHEqhs LR, AP TUKT A

B2 BAA B A AR B E D IR 5
Re s R EAE R qhs, B P LM #EBE 3 T BLIAT X M 8B F N ca.crt E L

Fo ATEEEZTHP T ARR N E
L

f£ )53 qhs VAR, Al P& %% 4% base.xml BLE LAF, 3 A 2049 SSLServerSocket T A& #/TE LA R, KE S
SLServerSocket>KeyStore 7T % 154 % 41 2 (keystore) X 4 6994 2, qhs 3 F 40 B L4 H M2 K:

(1) —ANF 4B AR B — A% 403 (key pair) VAR 5 5553 48 £ B2 093E 8
— /N5 4R 3 & — AN F (public key) YA R — A~ F4 %A (private key) 28 &, o

Q) T —ANFREA, BT % %9 E A6 % & (password) 5 F T 4 5 #4569 5 i L M R A48 R« BP A
F—ANERELGITR ERLRAT AR .

ABET, BLRMNGAT LSO EGFAERERNTHEE 127001 etk EZE2EF, 2B T O
A6 A, B P& 3t IDK 89 keytool 427 A T M



cd ~;

export JDK_HOME="/usr/java/jdk-11";

export OUTPUT_DIR="/home/http/sslFiles";

export PASSWORD="123456";

export DAY COUNT="7000";

rm -Rvf SOUTPUT DIR;

mkdir -vp SOUTPUT_DIR;

$JDK_HOME/bin/keytool -genkeypair -storepass SPASSWORD -keypass SPASSWORD \
-keyalg RSA -keysize 1024 -keystore SOUTPUT DIR/ca ks -alias ca -ext bc:c -dname "CN=ca" \
-validity SDAY COUNT;

$JDK_HOME/bin/keytool -exportcert -storepass SPASSWORD -rfc \
-keystore SOUTPUT DIR/ca ks -alias ca -file SOUTPUT DIR/ca.crt;

$JDK_HOME/bin/keytool -genkeypair -storepass SPASSWORD -keypass SPASSWORD \
-keyalg RSA -keysize 1024 -keystore SOUTPUT DIR/httpServer ks -alias httpServer \
-dname "CN=127.0.0.1" -validity DAY COUNT;

$JDK_HOME/bin/keytool -certreq -storepass SPASSWORD -keystore SOUTPUT_DIR/httpServer.ks \
-alias httpServer -file SOUTPUT DIR/httpServer.csr;

$JDK_HOME/bin/keytool -gencert -storepass SPASSWORD -rfc -keystore SOUTPUT_DIR/ca.ks \
-ext san=ip:127.0.0.1 \
-alias ca -infile SOUTPUT DIR/httpServer.csr -outfile SOUTPUT DIR/httpServer.crt \
-validity $SDAY_COUNT;

$JDK_HOME/bin/keytool -importcert -storepass SPASSWORD -keystore SOUTPUT _DIR/httpServer.ks \
-file SOUTPUT _DIR/ca.crt -noprompt;

$JDK_HOME/bin/keytool -importcert -storepass SPASSWORD -keystore SOUTPUT _DIR/httpServer.ks \
-alias httpServer -file SOUTPUT_DIR/httpServer.crt;

47 EiR & 4 6 3t base.xml BLE LA #1T £ 2. /& base.xml BLE LA, % E SSLServerSocket>KeyStore 7T & 14
H 5B AR JE AR 09 7542 1% B SSLServerSocket>Password 7T &AL K AR 55 55 4R JE AR 0 F A .
<SSLServerSocket>

<Created>true</Created>

<KeyStore>/home/http/sslFiles/httpServer.ks</KeyStore>

<Password>123456</Password>

FER| 55 R

m:]*

PTG B, IR AZ R CGE A5 AR B AZ F N B & A4 32 49 /home/http/ssIFiles/ca.crt ST
o

4= & base.xml B E 4 A 2F 49 SSLServerSocket>AuthClient TEAF T true, LM EMAKFIEN . ELH
BN VAT & 442 5§ A PKCS#12 # X 89 AN AGE 5 L AF/home/http/ssiFiles/person.p12, person.pl2 15 A MNASFIEH F
N DU

openssl req -newkey rsa:1024 -keyout SOUTPUT_DIR/person.key -out SOUTPUT DIR/person.csr;

$JIDK_HOME/bin/keytool -gencert -storepass SPASSWORD -rfc -keystore SOUTPUT DIR/ca.ks \
-alias ca -infile SOUTPUT_DIR/person.csr -outfile SOUTPUT DIR/person.crt -validity $DAY COUNT;

openssl pkes12 -in SOUTPUT DIR/person.crt -inkey SOUTPUT DIR/person.key -export \
-out SOUTPUT_DIR/person.p12;

AR WS ERIEPE, BACEREIER A F N L& G4 4] 2 49 /home/http/ssiFiles/person.p12 A4



Chrome %) %5 & KR 4 &EH &5 A SAN A, L@ a4 8RR HIEH 4 SANEF T 127.00.1. £ X SA
NG T %A IPv4 # it 69 IR %25 1E 5 49 %% 7= ./home/http/qhs3.3/docs/create-certs-1.txt X . & X SAN {55 T % A
B G 69 IR % 25 E 45 69 7% 7 W /home/http/qhs3.3/docs/create-certs-2.txt X4,

6.2, FARMEBWERE

X 8 69 B E A 2% 4£ /home/http/ghs3.3/config/debugOutputer.xml X4, debugOutputer.xml 344 K 3 6,47 3L
BER,

6.3, HIREFAEBNEE

iR 5 B 4012 B 698 & A 7% 4£ /home/http/qhs3.3/config/errorResponseCreater.xml X #4, errorResponseCreater.xml
A

B2
AR RO A A LR,

6.4, IHKREBWHRE

A4 & 3 69 BL E 434 £ /home/http/qhs3.3/config/fileRetriever.xml L, fileRetriever.xml S 7 3 &, 57 L B
PR =

6.5, HTTP JR$# 3k 9B &
HTTP R 4% 3k 69 BL & #4734 £ /home/http/qhs3.3/config/httpServiceModules.xml X4, httpServiceModules.xml X #
(SR T A DE X =N

6.6, WKL MEE
AR £ A B B 4 7% 42 /home/http/qhs3.3/config/mediaTypes.xml 3.4, mediaTypes.xml S # PA3R €4 F 3 25 o
6.7. MBI L. £H KB, L RL FHE

BRAE B LA L. 2 H KB, HEE URL F 82 E A 24 /home/http/qhs3.3/config/urlPaths.xml XA, & %] k3% A F
P A Ei%ey. 12 ghs AF AR k¥R, URL %422 4 &T URL W49 path 2p4F, 4o

http://127.0.0.1/abc/def/ghi.html?jkl=mno&pqgr=stu
|—b- URL B&1Z : /abc/def/ghi.html

f£ ghs BT8R P, 4w R ghs K412 URL £5 3%, ghs LA http 3 K A 284935 K URI(Request-URI) F £ I
URL %415 & M dfe i URL F 83 URL 542, 4= R qhs €132 7 URL £ 5%, ghs #AA 2 dF 5 LG 69 URL ¥ AR
URL # 2, 423 qhs X ILHI G URL 91269 % & 36 R A AL, ghs #L2 XA URL 964269 5% 4 37 16 An bk T &
A4, IR AT AR URL 64 R TAH TR LAF%%, #3# HTTP IR 4423k ID %,

f ghs B E9iL A+, ghs 5] A urlPaths.xml 34 _E&91% Config L4 (Config L& % T 4% B ). Header T& .
Push T#& ¥ A5 ay € L& LA T B4 (node tree), T EMREG TRAWAEZZNAGXTFXEZ, T EMAIL
PR BARFR T LA 6 G ARBITEMARIT), MR T AT &I E A A T d LA 4 (5 DefaultPage & Mt
B). —ANA 69 H A B Sk 3R(d — AN A B89 Header T & BLA). —ANA L8 4EE URL(EH —AN A L 49 Push T & BL9A)
% . Header. Push ¥ THRAKYG TH .

#& urlPaths.xml, 4= R —/NIE4R 8 L& £ A DefaultPage &1, 7+ H DefaultPage /&M AGBLA 6954 T @ L% £

5



HHE, HTUINEEANALFXEAHE N @ L 4%. Config TFE T AL E A DefaultPage &1t . 4% Config T%
A% E A DefaultPage &1, W ZKik Config T &% H 6954 W@ L % # index.html.

F£ urlPaths.xml, 4= % —/N3E4R Y T4 @4 A Header T4, JFFH Header L& B A Name( A T HL8 k3% %),
Value( Bl T#L8 K 3 A8) % & M VA% Name. Value % & AL R S HLEY, 37T AIAE X AL (BP Header L& 69 A3 X T
F)XEA ZH Kk¥ko. —A Header THE R — AN H kikhe —MNXAETALAEH % /> Header TH, BFI—X
AETUERER ZARH KB &AL H Header TH W date. server, last-modified. etag 3 Kk, XK b
ghs 8 3 £ #&o

=T LA4% Bl Header 7T 9 expires k¥ko 4o:

L@ 49 Value & MHALF T"2020/12/3 4:5:6", iX & MEAEZ AL B 1H d N & 47 49 expires k3R{A, qhs % #7EC & 1EF
H A& AT R 69 expires 3k3BAE, BT expires kIR G9BL EAAM X : F/A/B B AY

T YAt Header 7% 3& 42 WriteType &1t o 4=:
<Header Name="hn1" Value="hv1" WriteType="false" />
<Header Name="hn2" Value="hv2" WriteType="true" />

WriteType & PALF T "true" &R TR BEANBEZ LA SR, FN, REKBENELHES %, =X Header TH
#V WriteType &1, K KREANE LS L, R4 Y T3 Header L& 34 7 WriteType /& 1+ H WriteType
& AR % T "true".

# urlPaths.xml, Push & B T oA E 4 4%, Push TE 49 URL & A T3 4% URL. Push TE 49
PartOfLinkHeader /&£ F] TH5LPA link k3R 69353848, R XL Z A HA Push L&, WAL EHIE@ IS T
B AT VAR AL AEAE . urlPaths.xml 49 P 4= .

<Config>
<html-pages>
<pagel.html>
<Header Name="hn1" Value="hv1" WriteType="false" />
</pagel.html>
</html-pages>
<pics>
<picl.png>
<Header Name="hn2" Value="hv2" WriteType="true" />
</picl.png>
</pics>
<abc>
<def.html>
<Push URL="/html-pages/pagel.html" />
<Push URL="/html-pages/page2.html" />
<Push URL="/pics/picl.png" PartOfLinkHeader="; rel=preload; as=image" />
<Push URL="/get-time.id" />
</def.html>
</abc>
</Config>

M Config L% ¥ i | def html T % 4934427 s, — /> URL $4%2: /abc/defhtml, # E defhtml 7T % (BF Push T#&
R AF)E2H 4/~ Push THE, £ ghs K& AL B T A 349 /abe/def htm] AR LART, ghs A 3 4% /html-pages/pag
el.html. /html-pages/page2.html. /pics/picl.png. /get-time.id ¥ 4 /A~ URL. 4% 4 A~ URL &, ghs #iX 4 4~ UR
L %5 %) & s 4 % & 5 (pushed response), JFHieifi# A 5 R #E 4R W EFE P i%. #A/html-pages/pagel.html A4 & %
B A nF, sTEFEZ F I hnl:hvl"k¥k, 2R R " hnl:hvl"KkREANE LS %, Alpics/picl.png £ R IEEE L
B, AFAEEE Z 3 A"hn2:hv2" k3, F HI8"hn2:hv2" kBB ANE LA % . ghs £ K% L ASAR B K A 3069 /abe/def ht
6



ml A8 http B8 £, 3T AT $A link k¥

link: </html-pages/pagel.html>

link: </html-pages/page2.html>

link: </pics/picl.png>; rel=preload; as=image
link: </get-time.id>

ATAFREAT & L69HIE, qhs A URL BRAET oM LT &, 425 &0, ghs #&BWE URL %42
B9 E BB QIR F, A% B URL 3442 A M 6956 2 B 5K Z 69 7 R 69 L ARk AT, 12 F] URL 3624 Mgk 285
BRI T R L ATV, WmRRAERE T RN LHRAEE, HBEEA T —REEETH AP L SHEEGT R
8 L ARBATILE . A 3 AP LR R A2 T & ARAE

(1), BZBEE5T 50 LARTHE .

Q). KA R LSHBEHEET RAGLAREAITIE,

() KA L LT LA ERABEAATIRE,

BEFINGHERLT, R FAFRREASHA NG AL, HRRFHE, TOEL QIR FERREE T
AL, RHRKBFRIE. R P BT AEAKAF ARSI, 7T A3t 5 L& 3 4o Inherited &% . Inh
erited /& M8 % T "headers" & 7= T L& A XL F %K 2 %) k3. Inherited &P 1E% T "defaultPage" & 7 F L&A LT
F Uk ARER Y N @ LA 4o Inherited & PE1E % T "defaultPage, headers" & 7= /L& A XL E Bl B 2 AR 5k 4 M & A 5 VA
BB KRB EFHKIE, XBETHAGHEINL, XFR T /AT & LA X Inherited B89 H . Inherited B HBRAE T =
BETT ARSI AEBAREATRIE . F ZARELEG R AL ] Push T E I GHEE URL A RT UK, o

B.i% urlPaths.xml #4897 45 :

<Config DefaultPage="first-page.html">
<Header Name="n11" Value="v11" />
<Header Name="n12" Value="v12" />

<a DefaultPage="plain.txt">
<Header Name="n2" Value="v2" />

<b DefaultPage="pic.png" Inherited="defaultPage" />
<c>

<Header Name="n3" Value="v3" />
</c>
</a>
<d>
<e Inherited="headers">
<Header Name="n4" Value="v4" />

<f DefaultPage="about.html" />
</e>
</d>
</Config>

L & 49 urlPaths.xml SAF R & T 4% ghs 613 AT 7 844 :

00D
(a) (@)
& © @
(D

AT EME, L
(1)~ root 77 % (% & Config T%)% T 4% B &, root T %1% & A "first-page.html" 5 & T @ L4 % .
"nll: vI1" & F k3R, "nl2: v12" & F kKo
7



(2)s a 2K E A "plain.txt"HeH @ LA L. "n2:v2" 5 ] KK

(3)~ b T RIZE A "pic.png sl MWE LA L, 1ERMK a &KL F KB
(4)s ¢ T HIXEA "n3:v3" A K

(5)s d T REAEATIHE,

(6)~ e 1 5L E A "ndivad" Z H kIR, BT d T EUAKEYE R @ LA L
(7)~ 37 &% & A "about.html"# 4 T & L4 %,

T @ e=>"AMby URL 269 R & i I A AL, %id ghs 8 s d W@ L4465 T Fa="%M4) URL
L SEE

/ => /first-page.html

/xX/ylz/ => /x/y/z/first-page.html

/a/ => /a/plain.txt

lalxlylz/ => /a/x/y/z/plain.txt

/a/b/ => /a/b/pic.png

/a/b/xly/z/ => /a/b/x/y/z/pic.png

/alc/ => /a/c/plain.txt

/alc/x/y/z/ => /a/c/x/y/z/plain.txt

/d/ => /d/first-page.html

/d/x/y/z/ => /d/x/y/z/first-page.html

/dle/ => /d/e/index.html, e 7 E G AKEH W& L4 L, 180T BN "index.html"H 4 N & LA %,
/d/e/xlylz/ => /d/e/x/y/z/index.html, index.html Z£K B e 7 &
/d/e/t] => /d/e/f/about.html

/dle/fix/ylz/  => /d/e/f/x/y/z/about.html]

3t http & B i€ A @ 41K, RER T REFHFETRAGHIL, T ae=>"AM URL #%/%(* %7 URL %22
it ok B WA ML) R )N T AR 4352, FELBEAEOHETRIAEETIBRE R, TH
“=>" 7 A 4G Sk 3R AT http B 38 Ao 8 7 ) K B

*  /[first-page.html => "nll:vll", "nl12:v12"
/test-1.html => "nll:v11", "nl12:v12"

*  /x/y/z/first-page.html => "nll:vll", "nl12:v12"
/x/y/z/test-2.html => "nll:vll", "nl2:vI2"

*  /a/plain.txt =>  "n2:v2"
/a/test-3.txt = "n2:v2"

*  /a/x/y/z/plain.txt = "n2:v2"
/a/x/y/z/test-4.txt =>  "n2:v2"

*  /a/b/pic.png = &
/a/b/test-5.png = X

*  /a/b/x/y/z/pic.png = X
/a/b/x/y/z/test-6.png = &

*  /a/c/plain.txt =>  "n3:v3"
/a/c/test-7.txt = "n3:v3"

*  /a/c/x/y/z/plain.txt =>  "n3:v3"
/alc/x/y/z/test-8.txt =>  "n3:v3"

*  /d/first-page.html = "nllwl1", "nl12:v12"
/d/test-9.html =>  "nll:wvl1", "nl12:v12"

* [d/x/ylz/first-page.html  =>  "nll:vl1", "nl12:vI2"
/d/x/y/z/test-10.html = "nll:vl1", "nl2:v12"

*  /d/e/index.html =>  '"n4:v4"
/d/e/test-11.html = "n4:v4"

*  /d/e/x/y/z/index.html =>  "n4:v4"
/d/e/x/y/z/test-12.html =>  '"n4:v4"

*  /d/e/f/about.html = "n4:v4"
/d/e/f/test-13.html = "n4:v4"

*  /d/e/t/x/y/z/about.html =>  '"n4:v4"
/d/e/f/x/y/z/test-14.html ~ =>  "n4:v4"

THEETT qhs £ 7 L@ =>"£ M4y URL #% 245 &M LR aehid4, B aRF R w285 007,
8



BT A Az 3 A 2L IR root T & FF45
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&l &
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Jal

/a/plain.txt
/a/test-3.txt
Jalx/ylz/
a/x/y/z/plain.txt
[a/x/y/z/test-4.txt

fale/

/a/c/plain.txt
/alc/test-7.txt
falc/xtylz/
falc/x/y/z/plain.txt
/a/c/x/y/z/test-8.txt

dle/

/d/e/index.html
/d/e/test-11.html
/dlefx/y/z/
/d/e/x/y/z/index.html
/d/e/x/y/z/test-12.html

/alb/

/a/b/pic.png
/a/b/test-5.png
fa/b/x/yiz/
fa/b/x/y/z/pic.png
/a/b/x/y/z/test-6.png

/d/first-page.html
/d/test-9.html

[dixtylz/
/d/x/y/z/tirst-page html
/d/x/y/z/test-10.html

/dfe/t]
/d/e/f/about.html
/d/e/t/test-13.html
[dle/fixtylz/
/d/e/f/x/y/z/about.html
/d/e/f/x/y/z/test-14.htm



6.8, RLZ5BMEE

URL ¥ 5 3 698 & 47 #£/home/http/qhs3.3/config/urlRewriter.xml S+, urlRewriter.xml U4 P 3R 6,5 A $L8 2
#.
6.9 WS IR HrA%3k by B &

WS R %42 # 69 Be B 74 7 4= /home/http/qhs3.3/config/wsServiceModule.xml S, wsServiceModule.xml 34 A &f
aaHRIER,
7. FF K HTTP IR F-HE 3k

— A HTTP R 44532 2 — A~ HTTP IR 483k £ 49526, HTTP IR 5453 A TMEH S8 http B E AR EE L
(pushed response). H /& T @ % L&Y Java £ARA HTTP IR 543k £

(1) BAH—AATH. RAHMHEE,
(2). % 3 ghs.interfaces. HTTPServiceModule 4 2

httpServiceModules.xml &2 & X4 A T 5.8 HTTP JR $-4£3 £, 4 qhs B 89342+, ghs & F httpServiceModul
es.xml B2 E A+ A HAN http &I XAZ 4 — A HTTP IR 423 i(— /A HTTP JR -4 3 i 61,5 — AN A L 69 HTTP R
HAE3k, B, —A HTTP IR 4§43 & — /N ERAZH 22T £).

7.1, MEXE http B &

LR FE P ot HTTP IR 4423k K 4 http 7 K8, qhs 3La8 98 A HTTP fR 4-H 5 49 invoke() 5% 9] 77 ik kA
$ hitp 5 9 BLIE http % K £ 47K 7 3%,
F invoke() 77 % 449 3R R 7K B A M K% http B B 69K, —AH LT, invoke() 7 ik TAEA

(D). 24k A& F3mty http K. k8 E P 3%69 http 5 K% 4 /& ghs.interfaces. HTTPRequest £ & 3f %,
A& HTTP JR %42 3% 69 invoke() 7 & M 3R 78 A tc.getRequest()i& B —A™ ghs.interfaces. HTTPRequest £ A 3+ % ,
(2). MR http & F . £ HTTP JR 423 49 invoke() 7 & N 3R 18 A tc.getResponse()i& B — /> ghs.interfaces.H
TPResponse £ A 3t %, 98 Fl 14 E &9 ghs.interfaces. HTTPResponse £ & & £ #)# K % http & £,

A 32 K 3% http & & 49 7 XA+ . /home/http/qhs3.3/demo/httpServiceModule/ServerTimel java, ServerTimel java
€ 49 ServerTimel £ A T 413 ID A “server-time-1"89 HTTP AR 542 3%,

AT % BRIET T M Gid R LATE B 3 qhs 893342, THIGIEITIREILSE 3 7
(1) BH AT 44 2| 4357 LT a 4

cd ~;

export DK HOME="/usr/java/jdk-11";

export QHS HOME="/home/http/qhs3.3";

export MODULE_DIR="/home/http/ghsModules-01";

rm -Rvf SMODULE_DIR;

mkdir -vp SMODULE DIR;

cp -v SQHS HOME/demo/httpServiceModule/* java SMODULE DIR;

$JDK_HOME/bin/javac -encoding utf-8 -d SMODULE_DIR \
-classpath SQHS HOME/bin/ghs.jar SMODULE DIR/*.java;

$JDK_HOME/bin/jar cvf SMODULE_DIR/httpServiceModule.jar -C $SMODULE_DIR httpServiceModule;
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(2)~ */home/http/qhs3.3/config/base.xml 34 2F &9 — A~ SSLServerSocket T & X & A :

<SSLServerSocket>
<Created>true</Created>
<Address>127.0.0.1</Address>
<Port>10000</Port>
<KeyStore>/home/http/qhs3.3/sslFiles/httpServer.ks</KeyStore>
<Password>123456</Password>

</SSLServerSocket>

(3). *f/home/http/qhs3.3/config/httpServiceModules.xml A 69 F A X E 4 -

<Config>
<Modules JarFile="/home/http/ghsModules-01/httpServiceModule.jar" Enabled="true" >
<Class Name="httpServiceModule.ServerTimel" Enabled="true" />
</Modules>
</Config>

(4). 1247 /home/http/qhs3.3/startup.sh & & 3 ghs(#= R ghs i £ 4T, #.i&17/home/http/qhs3.3/shutdown.sh %k
%k ghs 893247, FFE#75 F ghs). B P T AT log LA (log XA base.xml Be E L4489 LogFile 7
Z A BL9)E A qhs M 2] 69 HTTP AR 4853k £,

(5), BATHIILE, 7235 % 693 AEA I A https://127.0.0.1:10000/server-time-1.id” %+ ghs & # http ## K
(EP % ”server-time- 1”HTTP MR- #2 3% &t http 35 K), W ghs J&6,2 4 IR %25 B+ 18] 89 http & 5 K % 4% I
o E# & URL ¥, “https://127.0.0.1:10000/” 5 id”Z ] 49“server-time-1"#t Z R 42 3k 1D, 4= F %] 30 8 2+
;@E HTTP AR 4423 K i http 35 K, R F e server-time-177 4 48 B 49 R 5423 ID ST A T »

7.2, HEREHEEEZ

$FFRR P, #EREHEEZL Z (pushed response) 54493 X % http & 569 7 & R ARARMGY, X H 4

1) - #ﬁﬁ%ﬁkfﬁikﬁ i) M%fu; push()7 &, A R % htp & £ 69 KA invoke() 77 &

(2) « MR FHFE A 4 ghs.interfaces. HTTPResponse £ % 3+ £ % tc.getPushedResponse() 494 =14,
o M) # K % http % 89 ghs.interfaces. HTTPResponse £ A 3+ % 2 tc.getResponse() 8914 E{#,

A 3E R % A A 89 % = 34 /home/http/ghs3.3/demo/serverPush-2/httpServiceModule/ServerTime2. java,
ServerTime2 java & X &) ServerTime2 % A F €] 3 ’server-time-2"HTTP JR 4-#%3k . ServerTime2.java 5 L & &9
ServerTimel java R4 Hl T R A 694 2, KAl&, ServerTime2.push() 7k A FTHEEAANMGEEL L, f®
ServerTimel.invoke() 7 & A T #) 3 & 3% B 8] 49 http & £,

@ 4 4 @TT%#@X#%&% Tmaé‘ﬂi%%3%, LR T &4 2Rt ARAT O &, 4%
% 4 s 49 serverTime2.jar & 691% | /£ 5

cd ~;

export JDK_HOME="/usr/java/jdk-11";

export QHS HOME="/home/http/qhs3.3";

export MODULE DIR="/home/http/qhsModules-02";
rm -Rvf SMODULE _DIR;

mkdir -vp SMODULE DIR;

cp -v $QHS HOME/demo/serverTime-2/httpServiceModule/*.java SMODULE_DIR;

$JDK_HOME/bin/javac -encoding utf-8 -d SMODULE_DIR \
-classpath SQHS HOME/bin/ghs.jar SMODULE DIR/* java;

$JIDK_HOME/bin/jar cvf SMODULE_DIR/serverTime2.jar -C SMODULE DIR httpServiceModule;

11



8. M4HBiEE

8.1, MBI TRIMARALIRSGFSHE

B ERTR A KACIR % 5 1% (Server Push)BP ghs &£ LA AR B K A& & LA, RE A AR GIRF 5
fiE, XE KR P LM urlPaths.xml BLE A 2 LA 159 XASAR B 3K 3069 A9 URL $442 5+ B A 4% 45 1) 89 T
ik B — AN L 89 4EE URL. AF M9 % 6.7 7 34 urlPaths.xml Be & L A4H694& XA4F T 59,

¥A/home/http/ghs3.3/demo/serverPush-1/config/urlPaths.xml & & X # # 1], urlPaths.xml &9/ %

<Config>

<pics>
<Header Name="cache-control" Value="no-store, no-cache" />

</pics>

<server-push.html>
<Header Name="cache-control" Value="no-store, no-cache" />
<Push URL="/pics/11.png" PartOfLinkHeader="; rel=preload; as=image" />
<Push URL="/pics/12.png" PartOfLinkHeader="; rel=preload; as=image" />

<Push URL="/pics/58.png" PartOfLinkHeader="; rel=preload; as=image" />
<Push URL="/pics/59.png" PartOfLinkHeader="; rel=preload; as=image" />

<Push URL="/server-time-2.id" />
</server-push.html>
</Config>

@B E P, A Config TH #& 7 2| server-push.html T & 4954 /27 s — A~ URL 442 : /server-push.html, /se
rver-push.html 4§ 15 SLAS AR B 3 A 3R 49 /server-push.html X4+, server-push.html T & &4 # % A Push T L&, H—A
Push T#& BL —AN4f£ URL. % ghs & Al /server-push.html 7 L A%AR B K R34 & . &K #/server-push.htm A 1A
AT, 4Ei%/pics/11.png £ /server-time-2.id % % /> URL. /pics/11.png Z/pics/59.png % % /> URL 4 #1456 L A% B £ A
2R 89 /pics/11.png E/pics/59.png ¥ L AF, XL XA THEHEZLE T HBRELRNEEFE P %, 4 qhs AL
PEM AR E A B 0t, st4EE S F ¥ e cache-control:no-store, no-cache":k3%. /server-time-2.id T8 A server-time-2
MR AR A I E L G I Al it 5 B RESE P o5, PP Y ghs dfi/server-time-2.id B, ghs #£38 A ServerTime2.pu
sh() 7 EFM R ELE T LR EE T RELE P 3%,

AT BE T T A G% R SAEB] B ) ghs 89142, TPIME TR LA 3 P

(D 5% 7.2 55 %% &£ m& serverTime2 jar o
(2)~ */home/http/qhs3.3/config/base.xml 34 A 2F 49 DocumentRoot 7T & & A % —A> SSLServerSocket T & X &
A

<SSLServerSocket>
<Created>true</Created>
<Address>127.0.0.1</Address>
<Port>10000</Port>
<KeyStore>/home/http/qhs3.3/sslFiles/httpServer.ks</KeyStore>
<Password>123456</Password>

</SSLServerSocket>

(3). A #I/home/http/qhs3.3/demo/serverPush-1/config/urlPaths.xml B2 & X £+ £]/home/http/qhs3.3/config B & :

cp -v /home/http/qhs3.3/demo/serverPush-1/config/urlPaths.xml /home/http/qhs3.3/config;
12



(4)

(5)~

(6)-

%+ /home/http/qhs3.3/config/httpServiceModules.xml B2 & A+ 89 1) £1X E 4

<Config>
<Modules JarFile="/home/http/ghsModules-02/serverTime2 jar" >
<Class Name="httpServiceModule.ServerTime2" />
</Modules>
</Config>

iz 17 /home/http/qhs3.3/startup.sh & & 3 ghs(4= & ghs Ef£iZ {7, #tiZ&47/home/http/qhs3.3/shutdown.sh &
%k ghs 893247, FFE #7583 ghs)e B P T AT I log LA (log XA base.xml At & X449 LogFile T&
{8380 & & qhs 427 2] &9 HTTP IR 5423k £

BRI S, AR B RAAZH AN “https://127.0.0.1:10000/server-push.html” %+ ghs & i http iF K. %
HEBREBT—MEE 45 A BAR AR AR B AR T @A EE, L8 ghs R PAT TR 5 B HE.
FE R % & A server-push.html 8978 K AL, =T AF B iX A9 454

<table border="0" frame="void" cellspacing="1" cellpadding="0" >
<tr>
<td><img src="/pics/11.png" /></td>
<td><img src="/pics/12.png" /></td>

<td><img src="/pics/58.png" /></td>
<td><img src="/pics/59.png" /></td>
</tr>
<tr><td colspan="4"><iframe width="600" height="80" src="/server-time-2.id" /></td></tr>

#£ server-push.html 89 R K2 ¥, H %A src &M 5 A1 5] B T /pics/11.png £ /pics/59.png. /server-time-2.i
d¥ % /AN URL, #—/ URL REA—/M qhs 3B 09 EEH ., SRES W@ FHAADERE. T @M H
B SRR, ARSI MR EELEE, mMAAHF ghs K http F K EEILE 6 hitp B . Lifdy A
URL 2t & T /home/http/qhs3.3/demo/serverPush-1/config/urlPaths.xml B2 & L4 P92 49 4 server-push.html % &
#9 % /~4fi% URL. #&/home/http/qhs3.3/demo/serverPush-1/documentRoot L #54% Bl 3k N ¥f 4 /£ server-push.ht
ml., non-server-push.html 3 2 N CAF, X 2 AN N AL 48R 69, 48 A &) 3T 2% 37 19 https://127.0.0.1:10000
/server-push.html 3 hk B A8 4% K A2 IR 48 4%, %37 9] https://127.0.0.1:10000/non-server-push.html 34k B 2p
TRe 9% RALIR 55 %, JR B & #£/home/http/qhs3.3/demo/serverPush-1/config/urlPaths.xml % A =& X 4§ ) non
-server-push.html 49 URL 342, =X A P AR XKW R 9T KH T, A P 7T LR 53 R 2 h] %717 19 htt
ps://127.0.0.1:10000/server-push.html. https://127.0.0.1:10000/non-server-push.html % 2 A~3bxk & btk 42 ServerP
ush 5 NonServerPush #93% & .

8.2, i id HTTP IR ARk K ALIR 4 &5 2%

i@ id HTTP R 542 3k KATIR %35 A £ Bp /298 ) HTTP AR 542 3 4 3 K i http 2 2 vAAT A A ThreadContext.push()
7 x4k URL, @i HTTP RS A RIR S BEZ G T EFEA AR AR EN, ARRSRZEETEEZEHAT
AL K

(1)
(2)-
3)-

i Bl ThreadContext.push()4f % — /4~ 1A _E &) URL,
3t http & 8 38 40 link k¥, & —/ link k33| Al —/N 4% URL.
A& http & 8 89 & F74K (payload body)3¥E /= 5| Al 4% URL 494% ) .

¥A/home/http/qghs3.3/demo/serverPush-2/httpServiceModule/ServerPush.java 3L 4 1], ServerPush.java #4544 :
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for (String url : urls) {
tc.push(url.getBytes());

for (int 1 = 0; i < urls.length - 1; i++) {
response.addHeader(ghs.sys.ResponseHeaderCreater.create(ghs.sys.StaticName.link,
"<" + urls[i] + ">; rel=preload; as=image"));
H
response.addHeader(ghs.sys.ResponseHeaderCreater.create(ghs.sys.StaticName.link,
"<" + urls[urls.length - 1]+ ">"));
for (int col = 1; col <= maxCol; col++) {
response.tryToSendPartOfPayloadBody(getUTF8Bytes(" <td><img "
+ "sre=\"" + urls[index++]/* /& html A % 5| Fl £ URL. */ +"\" /></td>\n"));

response.tryToSendPartOfPayloadBody(getUTF8Bytes(" "
+ "<tr>"
+ "<td colspan=\"4\"><iframe width=\"600\" height=\"80\" "
+ "sre=\"" + urls[index]/* 7 html P & 5| Al 4% URL. */+ "\" /></td>"
+ "</tr>\n"));

Lt &4y java BAL, A T tc.push()4E%£ URL, M T response.addHeader()3t http & & 38 4o link k3%, 8 A resp
onse.tryToSendPartOfPayloadBody() & i% &9 # #7 /& (/& T html 2 4%) N 3849 src &4 5] A T #% URL. & & /home/http/q
hs3.3/demo/serverPush-2/httpServiceModule/ServerPush.java X #4923 M %, %8 A tc.push()4E & /pics/11.png £ /pics/
59.png % URL B, ghs /& X A%4% B 46 % /pics/11.png £ /pics/59.png F X4, J HAE FliX se M4t 5 7, Jedf
HEEE RFELE P %, %M tc.push()4E % /server-time-2.id B+, ghs #L18 A ServerTime2.push() 7 ik #) Z H% & & 5
HIeE BT RELE P 3o

AT B RIET T AGiFRIA 2 50 qhs 89342, THIABITIRELE 3 9

(D A% 7.2 55 %% &£ m& serverTime2 jar o

(2)~ */home/http/qhs3.3/config/base.xml 34 A 2F 49 DocumentRoot 7T & & A % —A> SSLServerSocket T & X &
A

<SSLServerSocket>
<Created>true</Created>
<Address>127.0.0.1</Address>
<Port>10000</Port>
<KeyStore>/home/http/qhs3.3/sslFiles/httpServer.ks</KeyStore>
<Password>123456</Password>

</SSLServerSocket>

(3). *f/home/http/qhs3.3/config/urlPaths.xml #4497 K% & A4 :

<Config>
<pics>
<Header Name="cache-control" Value="no-store, no-cache" />
</pics>
</Config>
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(4). EAH AT oA 24355 LT o 4

cd ~;

export JDK_HOME="/usr/java/jdk-11";

export QHS HOME="/home/http/qhs3.3";

export MODULE_DIR="/home/http/ghsModules-03";
rm -Rvf SMODULE _DIR;

mkdir -vp SMODULE DIR;

cp -v SQHS HOME/demo/serverPush-2/httpServiceModule/* java SMODULE DIR;

$JDK_HOME/bin/javac -encoding utf-8 -d SMODULE DIR \
-classpath $QHS HOME/bin/ghs.jar SMODULE DIR/* java;

$JDK_HOME/bin/jar cvf SMODULE DIR/serverPush.jar -C SMODULE DIR httpServiceModule;
(5). *+/home/http/qhs3.3/config/httpServiceModules.xml X #49 P 1% E 4 :

<Config>
<Modules JarFile="/home/http/ghsModules-02/serverTime2. jar" >
<Class Name="httpServiceModule.ServerTime2" />
</Modules>
<Modules JarFile="/home/http/qghsModules-03/serverPush.jar" >
<Class Name="httpServiceModule.ServerPush" />
</Modules>
</Config>

(6). i&47/home/http/qhs3.3/startup.sh & & ) ghs(#= R ghs i /£ 4T, #.i&17/home/http/qhs3.3/shutdown.sh %k
# b ghs 891217, FZH B 3 ghs)oe A P 7T AT HF log LA (log X A& base.xml At & X 49 LogFile T%
{A3LA)E A ghs 42 2] 49 HTTP AR 5423k £

(7)~ BATHIIEE, 23] IE 2 69 1 b A2 4y A\ https://127.0.0.1:10000/server-push.id” 3t ghs & i http iF K. % x| 4 5
NE 27— E 45 A B4 ax 69 R B VAR T & A #7818, 508 ghs s AT T IR 4385 4R 1%
FE R B B A server-push.id 49 R, T AF B|iX 49254 :

<table border="0" frame="void" cellspacing="1" cellpadding="0" >
<tr>
<td><img src="/pics/11.png" /></td>
<td><img src="/pics/12.png" /></td>

<td><img src="/pics/58.png" /></td>
<td><img src="/pics/59.png" /></td>
</tr>
<tr><td colspan="4"><iframe width="600" height="80" src="/server-time-2.id" /></td></tr>

£ server-push.id 89 R XA+, H %A src &5 A1 51 B T /pics/11.png £ /pics/59.png. /server-time-2.id 5
%A~ URL, #—ANURL 31—/ qhs AL B 09 E LT, SR N @27 A D BEK. T as e
R FRAEE, B ANRBELE, mALAEX ghs A http 75 K5 AL 49 hitp & 2.
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9. TR WS IR F#E3k

ghs % 4 WebSocketsOverHTTP/2, & WebSocketsOverHTTP/2, Fi# 5 WebSocket 7 #% A % # 69 2 3 4% % 24 7y
HTTP/2 A, iXA%69 HTTP/2 A AR A WebSocket % (BP WebSocketStream), f# #& A WS .

FAEH WS RVART, A e s hitp R G A& —/NT R http #42. AR E A, 3 EEAA
JavaScript #9 WebSocket()#4i& 25 ART L AN GR T 2 7 ) A A Z X W H 5 qhs Z 1989 hitp #%4%, ik WebSocket()#)
i HERT A http 48, 2R WebSocket)Hi& 5 89 url £ 3MA Lagxnt 5 ghs 494 R, R BALNCE L
9 http 42 BL& http 54 _E4EH WS iR

A P8t I A WS IR 4 EE 3 & 52 2L WebSocket 2 B #4E. — /A~ WS IR 543 & — /> WS R 5483k £ 09520, #
T @2 X a9 Java £ARA WS IRE&A 3 £

(1) BB —AATFH. RAHMHEE,
(2). % 3 ghs.interfaces.WSServiceModule 4 2

wsServiceModule.xml Bt & X4 Al T3 WS IR 5423k £, & ghs B A8 iE42 %, ghs £&F wsServiceModule.xml
B & AR HA http R EAZNZ—AN WS IR F423k, Hit, —/ WS R Z — NIRRT F,

FIT WS IR F-4% 3 £ 69 % 7~ A+ R /home/http/ghs3.3/demo/websocket/wsServiceModule/WSServiceModule.jav
a. WSServiceModule.java Al T &4 qhs 8912473037 51 BLie & 14 25 R %90 s & WebSocket 1 XA G 4& WebSocket 144 #ir
RS

AT FRET T ARGIFRILAAZ B ghs 89342, THIBTHRIERLSE 3 !
(1) EH AT o 4 3] 55 5 LIAT o 4

cd ~;

export JDK_HOME="/usr/java/jdk-11";

export QHS HOME="/home/http/qhs3.3";

export MODULE_DIR="/home/http/ghsModules-04";
rm -Rvf SMODULE DIR;

mkdir -vp SMODULE DIR;

cp -v $QHS HOME/demo/websocket/wsServiceModule/*.java SMODULE DIR;

$JDK_HOME/bin/javac -encoding utf-8 -d SMODULE_DIR \
-classpath SQHS HOME/bin/ghs.jar SMODULE_DIR/* java;

$JDK_HOME/bin/jar cvf SMODULE DIR/wsServiceModule.jar -C SMODULE DIR wsServiceModule;

(2)~ *f/home/http/ghs3.3/config/base.xml 44 A 2f 49 DocumentRoot A% —A> SSLServerSocket T & X E A4 :

<SSLServerSocket>
<Created>true</Created>
<Address>127.0.0.1</Address>
<Port>10000</Port>
<KeyStore>/home/http/qhs3.3/sslFiles/httpServer.ks</KeyStore>
<Password>123456</Password>

</SSLServerSocket>

(3). *t/home/http/qhs3.3/config/wsServiceModule.xml X #4469 1 223X & 4

<Config>
<Created>true</Created>
<JarFile>/home/http/qghsModules-04/wsServiceModule.jar</JarFile>

16



<Class>wsServiceModule. WSServiceModule</Class>
</Config>

(4). i&1T/home/http/qhs3.3/startup.sh & & 3 ghs(#= & qhs E/£3Z 1T, #Li&{T/home/http/qhs3.3/shutdown.sh %
b ghs 891247, FHEH B 3 qhs)e F P 7T KA4T I log X (log X #F B base.xml AL E XL 49 LogFile 7T
FAALI)E A ghs #2249 WS IR 4823 £,

(5). BARIEE, A E 69 AEA I AN https://127.0.0.1:10000/query-env.html”*+ ghs & & http #F KA w3 =
X E L ghs Z 89 hitp E4%, AXE B BN E, $F “2XEZ WSR” #ES WSH, Rk
BebtHE R “PIT” 4, FAEBETT A ghs BEGEAPRITLE R, £F query-env.html 4984,

T VoA 2| WebSocket()#]i& 25 69 url 24 H "wss://127.0.0.1:10000", url H2AE L &gxe it 5 B 7 £ 3 Ak AZ iy
NG RAR R, ATHRIE S X MR a9 L 5 T R E 5 ghs Z 1869 http E4E, R HAL A XA
RATC 2 E S0, LA A hitp £33 LA http 54 EA£4 WS .

FFRBRT: AP AR e ghs 4] 89 ghs.interfaces.Connection 4 2 3t % A & ghs.interfaces. WebSocketStream
Bot R AN L RRBERFESLIE, THF:

(D T A% Connection 4 0 3t R 45 L AP AR (. & 7 Hedb) st 4T 540 % 32,

@), A PR T AT KA 42 B | 4+ &0+ %178 A Connection.close()% ] http % 4.,

3 AP AR T AT KA B | 4+ &0+ %298 A WebSocketStream.writeText() % WebSocketStream.writeBinary
()£ K% WebSocket #4645 P 3%, A ATV & P %3t ghs 695145 K. A P X XA A Connectio
n.getWebSocketStreams()i& & Ff A 1= http 48 EA£ 489 WS iR

(@), % &AZHA 4 ghs(base.xml B E LA+ 4 2% 49 SingleThreadModel T H 41X & 4 false), 5 &AL A2 L1
Connection. WebSocketStream ¥4 0 L4y 7k, TR EBAME, BHAHTEREGEZA http L ILEAZR 3] A
[B] — A~ Connection 5 # WebSocketStream 4 0 £AV 3 5§ o 4% f# [0 K 69 J0 0k 2 F) 7 XD TT Ak a8 %, o IR &
BAE

10, FRAIXIHEESR

IHEEERATHRET R, ghs REA ZARKINGIHR RS, XL HEES R AR B FKGET basex
ml B2 & S+ 49 DocumentRoot 7% BLEA) &9 R (4 & LA,

W K AT 8 ghs KB, AP T AT KR 9 LA & B T HRARBING e E B, % qhs KPR P
RERET.

i@ 1§ 5% 2 ghs.interfaces.FileRetriever. ghs.interfaces.File 420, B P T LAF R € 4] 69 A4 & 35 5 Bie & A &
RAGH (G BFFABFZAFRGI4, FTHA, R A Redis FEHGEME, RAOMBENGITE, kR AH LRI
A5 F)ER R Ao qhs FEE DA AL E A http & 53 # 4% & (pushed response) 89 F #74k (payload-body)
B AFE 453 325 o qhs A SUASAR B R A 3069 TR LAY BT A RAE B A E Al TR M LAF, o
(1), 1% A 45 @) & dA AR89 URL #8642 42 urlPaths & A3t £ 242 &) L& hitp £ 8. HELH LR E 2 Hk
Bo

(2). 1% A 455 & DAL AF49 URL 552 4A M ey LAy B L, *F http A8 . dEE A F X E content-type ko

(3)s L EMAFAEA hitp B F KA EEE T |RAIRET, ghs /£ hitp & 5 R H HEE L F I —A etag Kk, £
T —k 348 B 69 & PA A R B http 38 KB, &) 3 /£ http 35 K 69 R 3038 v if-none-match k3Rt B4 etag k
BAY AR E A if-none-match K3 A91h. etag kIR 5 if-none-match KIRF 2 AN KIRAGIE R, A A ZR T M
BHBEEMERET — A k. &£ http 3 K N 3089 if-none-match KIBALA R EF, IR A ghs K ZE RS
257 304 69 http & 43 EH, ™ & EH KEE W SAE R BATRG http B B LR H. —/NREH
304 89 http Z A ALK ENT40ANMF T BR-ANAEMIHGRKRERT 70AMFH, ARZMY T 30 AL
AT 69 W 2% AR R

A AR R AR AT @ L8 Java a9 5]

(D ZXH AN, LEHGHES.,
(2). % 3 ghs.interfaces.FileRetriever 4 2 ,
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fileRetriever.xml AL & S A4 Al TG E LR B L, £ ghs B8 LAT, ghs 5 F fileRetriever.xml AL &
KA AN htp /I EAZGE—ANIHEFS, Bk, — AN HaESL - aFestz.

%% 7~ 34+ /home/http/qhs3.3/demo/fileRetriever/TempFileRetriever java € 3 4 TempFileRetriever £ F T 4] 3 S 444
& %o 7 L #/home/http/qhs3.3/demo/fileRetriever/TempFile.java € X &9 TempFile & A T 4 32 & 82 L4449 5h &

AT R T A RS2 3 3 ghs #0242, T EATIRA LS 3
(1) ST 4 52300 BT & 4

cd ~;

export DK HOME="/usr/java/jdk-11";

export QHS HOME="/home/http/qhs3.3";

export MODULE_DIR="/home/http/ghsModules-05";
rm -Rvf SMODULE DIR;

mkdir -vp SMODULE DIR;

cp -v $QHS HOME/demo/fileRetriever/*.java SMODULE DIR;

$JDK_HOME/bin/javac -encoding utf-8 -d SMODULE_DIR \
-classpath $QHS HOME/bin/ghs.jar SMODULE DIR/* java;

$JDK_HOME/bin/jar cvf SMODULE_DIR/fileRetriever.jar -C SMODULE_DIR fileretriever;

(2). */home/http/ghs3.3/config/base.xml X # P 4f 49 DocumentRoot YA &% —A> SSLServerSocket T & X & 7 :

<SSLServerSocket>
<Created>true</Created>
<Address>127.0.0.1</Address>
<Port>10000</Port>
<KeyStore>/home/http/qhs3.3/sslFiles/httpServer.ks</KeyStore>
<Password>123456</Password>

</SSLServerSocket>

(3). *f/home/http/qhs3.3/config/fileRetriever.xml S #4491 K% & A :

<Config>
<Created>true</Created>
<JarFile>/home/http/ghsModules-05/fileRetriever.jar</JarFile>
<Class>fileretriever.TempFileRetriever</Class>

</Config>

(4). iZ247/home/http/qhs3.3/startup.sh & & 3 ghs(#= R ghs i £ 4T, #.i&1T/home/http/qhs3.3/shutdown.sh %k
0k ghs 893247, FFE A7) 3 ghs)e B P T AT I log LA (log X AW base.xml Be E L4469 LogFile 7
FEBLH)EFH qhs M B 69 T ol E LT B L

(5) BATHIE, 7235 % 693 AEA 3 A https://127.0.0.1:10000/index.htm1”*F ghs & & http i#F K, #HH =
BEAR XA A text/html 89 & P4 A
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1M, FAEEFEEREER
B3 F 8183 5 % (P SocketChannelReadWrite, 5 5 A SocketChannelRW) Al T & £ 4% F il i8 #4745 5 $ 1
W EAT 6 ghs EHI R TFFAEEFRBEREL, 2% qhs EHOA P LFEAT .
FREBHEFBEIRE R OMKE:

(). AAFFARRA P EA B 0FE R ghs 5|55 693813 42 % thiX & TLSv1.3. TLS thiZ 2 4 M 3% X
t B AR, TLS HARRARLER, i, IRH B 5F Finz b6y TLS 2 F 2 MK EH L TR,
FEERLE, RATHAPARE, Xtbde, TLS ZAN http 1 1E 4], AR I E 09 T BALE AR H IR
g RA TR RB(AIEERZORKIE. FNEZOHIE. TR XA GRKIE)ER AR 69 F H kR e %R
., BEFREZEFRERES, THARXAPF EAQBEEHN, FEZOKEG: AFEDL, 5HE
BV SR e E ok, AT Z0 ARG html 303856 KR B 69 m % Hok, A AT -4 M &3
o5 A PFRE, FRRAPERHGEE0EDBGEFERN T ghs 5FHAPP Z B &g A4EiE 1z,

(2). HAITF 24 qhs 5 R ARIZZ 0] 69 0 TR IBBIE 4 Ro X B 49 R B AR IZEE T AR 8 i 0 4 52 LA 45T A2
BRI, SAEA SR BT MEBFRD, LAEAEERRFSHTHLEEE60
R RiZiek AR E G ELHBEMEREALHE, FHLERAIKESERLERRE S, & qghs1EA

B3tk 4 B L ghs 5 R @RIZH AT LHIEEE, RAE AT FRAEEFBE 2T R R H P LR

BAZHE Ko

—ANEREFRBEIFEERRL—ANEBT @ LA Java £ 69 5E 1)

(D ZXH—ANAFFE., LEHNHES.,
(2). % 3L ghs.interfaces.SocketChannelRW 4% 2 ,

socketChannelRW.xml B & L4+ Fl THLAGI 2 B2 FBE 2 5RO L, £ qhs B84+, ghs A#F TLS 2%
1813 (i# 1T base.xml AL E X 49 SSLServerSocket 7T & # /7 #L81) 5 9F TLS(non-TLS) 4w % i# 13 (8 1§ base.xml At F 4+
#9 ServerSocket THE #ATH)F A H BB i H. &2 H£9F TLS /% 812 @ E socketChannelRW.xml B & A5, B
THAHEEEFRAEREROE, L, S TFT—#Ei7E TLS mE@42 69 http 154, AN ERZFBHENEFIRER
ERFRBEEER, —NERFEEBRTEL-NEENFET L, qhs AEFABEATIE TLS 40 % 18 13 49 http £ 3% 2]
B—ANEEFREARET S,

%% 7= 34+ /home/http/qhs3.3/demo/socketChannelRW/SocketChannelRW _base.java & X 69 £ fl T4l 22 EF 35
%, EINEQEHITEEFEE A PTREALRG LB, % T LAH/home/http/qhs3.3/demo/socketChannelRW/Socke
tChannelRW _cipher.java & X 89 £ H T EEHEF 35 5 :
(1)« & SocketChannelRW _cipher.read(), %X 18 f sc.read() 1L BUR 9% K F 695 L B(FELKERBE
P %), ARG M AESCipher.decrypt()fi# % % S K & 45 & 91 LB IF B Ae B L% 74 42 buffer 58k %4
#& buffer 53 69 B TR AE IR L qhs HAT Ao 2o R LKA A S48 49 HTTP/2 4%, ghs 3t X 4] http
H#iE,
(2)~ # SocketChannelRW_cipher.write(), %)X # s buffer £4 3K B HTTP/2 9 L& #&(HTTP/2 9 L& 4%
%W ghs £ %), 4% M AESCipher.encrypt()/= % HTTP/2 B 44513 th 5 L 38 B %40 A H 8 438
By K&, RIBIAR scwrite)IEFE L IE KL L FE P 35,

S

AT BET T Wik iR A2 25 ghs #9342, THIGEFRBELE 3 T:
(1) EHAT &4 2] 4 LIAT 6 4

cd ~;

export JDK HOME="/usr/java/jdk-11";

export QHS HOME="/home/http/qhs3.3";

export MODULE_DIR="/home/http/qghsModules-06";
rm -Rvf SMODULE DIR;

mkdir -vp SMODULE_DIR;

cp -v $QHS HOME/demo/socketChannelRW/*.java $SMODULE_DIR;
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).

©R

(4)

()~

$JDK _HOME/bin/javac -encoding utf-8 -d SMODULE DIR \
-classpath $QHS HOME/bin/ghs.jar SMODULE DIR/* java;

$JDK _HOME/bin/jar cvf SMODULE DIR/socketChannelRW . jar -C SMODULE DIR socketChannelRW;

%t /home/http/qhs3.3/config/base.xml 4 P & 89 — AN ServerSocket THE X E A:
<ServerSocket>

<Created>true</Created>

<Address>127.0.0.1</Address>

<Port>8899</Port>
</ServerSocket>

%+ /home/http/ghs3.3/config/socketChannelRW.xml L4923 & 4

<Config>
<Enabled>true</Enabled>
<JarFile>/home/http/ghsModules-06/socketChannelR W .jar</JarFile>
<Class>socketChannelRW.SocketChannelRW _cipher</Class>
</Config>

iz 17 /home/http/qghs3.3/startup.sh & /& 3 ghs(4= & ghs Ef£i& {7, %tiZ 47/home/http/qhs3.3/shutdown.sh &

2 0b ghs 891247, FHEH B 3 qhs)e F P 7T VAT log X (log X #F B base.xml AL E L 49 LogFile 7T
FELH)ER qhs M B B TRIZEEZEFTRERFT RO L,

BAT R PRI E P ok, #4835 127.0.0.1:8899 3ht, & P 3% T vA18 Bl AESCipher.encrypt()/m 25 £ 3%, T w4
18 B AESCipher.decrypt() & % # 4% .

12, FRXURLEE &

URL % 5 % (URLRewriter)Bt Al T 5 URL X Al T# = ¥ 5 /5 &) URL & A i&,

—/URL B X2 —ANEHET @2 L Java £ 6951

(D~
).

EXH =T ey, RAKGHES,
5 3 ghs.interfaces. URLRewriter 4% 2 ,

urlRewriter.xml Be & X4+ A T34 URL €5 S 69X, & qghs BT F, ghs £F urlRewriter.xml 2 &
A A HA hittp & EAZAZ—/ANURL £5 5, Bk, —/NURL £5 ER& —AN&AAF T L.

% 7 X #+/home/http/qhs3.3/demo/urlRewriter/URLRewriter.java & X T —AN& #4649, A T 422 URL £5 549
URLRewriter &, 7 X AR 7T XA iX URLRewriter % 3§ Ao X 2,

AT I RET T NG R A2 2 30 ghs 693842, FH9BATHRILILE 3 7

(1)

S AT 448 23 o BT 44

cd ~;

export JDK_HOME="/usr/java/jdk-11";

export QHS HOME="/home/http/qhs3.3";

export MODULE_DIR="/home/http/ghsModules-07";
rm -Rvf SMODULE DIR;

mkdir -vp $SMODULE_DIR,;

cp -v $QHS  HOME/demo/urlRewriter/*.java SMODULE DIR;

$JDK_HOME/bin/javac -encoding utf-8 -d SMODULE_DIR \
-classpath SQHS HOME/bin/ghs.jar SMODULE DIR/* java;
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$JDK_HOME/bin/jar cvf SMODULE_DIR/urlRewriter.jar \
-C SMODULE _DIR urlRewriter;

(2)~ */home/http/qhs3.3/config/base.xml 34 2F &9 — A~ SSLServerSocket T & X & A :

<SSLServerSocket>
<Created>true</Created>
<Address>127.0.0.1</Address>
<Port>10000</Port>
<KeyStore>/home/http/qhs3.3/sslFiles/httpServer.ks</KeyStore>
<Password>123456</Password>

</SSLServerSocket>

(3). *t/home/http/qhs3.3/config/urlRewriter.xml #4497 X E 4
<Config>
<Created>true</Created>
<JarFile>/home/http/qghsModules-07/urlRewriter.jar</JarFile>
<Class>urlRewriter.URLRewriter</Class>
</Config>

(3)~ i&1T/home/http/qhs3.3/startup.sh & & 5 ghs(#= & qhs EE/£Z 1T, #Li&1T/home/http/qhs3.3/shutdown.sh %
%k ghs 891247, FFE #7583 ghs)e B P T AT log LA (log XA base.xml At & X449 LogFile T &
A3 EH ghs &M 269, AT 413 URL £ 5 % 49 urlRewriter. URLRewriter %,

@) BHAHREE, AR E69IEA I A https://127.0.0.1:10000/asd.html?tr’ % ghs & & http 5K, ghs £ & H
HAFZ XX EE @060 http B2 543535 A% T3S 69342 5y A “https://127.0.0.1:10000/fgh.htm1?pr” 3+
ghs & 5 http 5K, qhs AR B K EXARKATZ @A hitp B HLHNHE. W RA P ASH LS GT L
IR, APTAAERESNT AL TEEREEAXIEIE R G http & 8 AR KK KA E @8 http &
2.

13. FRARXBES

X Hr i 2 (DebugOutputer) Al TH#r il . 27K 1Z 8. R qhs 612 T AXM B S, & ghs 892742+, ghs
B IRICEA R i d AR B, —AERAT, AXMEE 25 NetBeansIDE $F X T AL AR, FA
AR T VAR AR R B 0912 &k T A% qhs 8912 4F 3 AZ, AR HTTP R4A23k. URL £5 %, WS R
HHE S qhs BEIHER iR, FAAR LT LB EZ B E MBS L T0REERT MRS L qhs 9230, Kamxt
B % A A 47 4 AL DL B AR AL ghs B98C B

— AR R B A NG T @ e LAY Java £ 69 F 4

(1)\ /’i)(ﬁ"‘/[\/z».\ﬁ‘ﬁ/]\ ﬁg%ﬁ%*@%%o
(2). 223 ghs.interfaces.DebugOutputer £ = ,

debugOutputer.xml B & X4+ F THL0A €2 AR £69 X, & qhs B 89TAZF, ghs £F debugOutputer.xml
AL E LA 2K 2 — /N A AR E B, NS SHTA hitp REEAZF A, Bk, FRRRME BT
MEH B BARE AL,

% 7 XA+ /home/http/qhs3.3/demo/debugOutputer/DebugOutputer.java & X T —/Nf £ 89, A T )2 FKmE 569
DebugOutputer %, 7 & A R 7T LA DebugOutputer £ 34T £ 7, 38 40K, % 7 LA /home/http/qhs3.3/demo/debu
gOutputerGUI/DebugOutputer.java AL E LT —AN A T €] 32 K40 & %5 49 DebugOutputer %

AT I RETT NGRiFRIAE B ghs 69342, THIWBHARERLE 3 5

(1) EH AT &4 3| 4555 LRAT O 4
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cd ~;

export JDK_HOME="/usr/java/jdk-11";

export QHS HOME="/home/http/qhs3.3";

export MODULE_DIR="/home/http/ghsModules-08";
rm -Rvf SMODULE_DIR;

mkdir -vp SMODULE DIR;

cp -v SQHS HOME/demo/debugOutputerGUI/*.java SMODULE_DIR,;

$JDK_HOME/bin/javac -encoding utf-8 -d SMODULE DIR\
-classpath SQHS HOME/bin/ghs.jar SMODULE DIR/*.java;

$JDK_HOME/bin/jar cvf SMODULE_DIR/debugOutputer.jar \
-C SMODULE _DIR debugOutputerGUI;

(2)~ *f/home/http/ghs3.3/config/base.xml 34 A &F 49— A~ SSLServerSocket T& £ A A :

<SSLServerSocket>
<Created>true</Created>
<Address>127.0.0.1</Address>
<Port>10000</Port>
<KeyStore>/home/http/qhs3.3/sslFiles/httpServer.ks</KeyStore>
<Password>123456</Password>

</SSLServerSocket>

(3). *f/home/http/qghs3.3/config/debugOutputer.xml X #69 H 21X E A :

<Config>
<Created>true</Created>
<JarFile>/home/http/qghsModules-08/debugOutputer.jar</JarFile>
<Class>debugOutputerGUI.DebugOutputer</Class>

</Config>

(4). i&1T/home/http/qhs3.3/startup.sh & & ) ghs(#= & ghs EE/£3Z 1T, #Li&1T/home/http/qhs3.3/shutdown.sh %
%k ghs 891247, FFEH S T ghs)e A P T AT log X #F(log L4 base.xml B2 & X449 LogFile T&
B3 E A ghs AN 265, A T 428K E & 49 debugOutputerGUL DebugOutputer £, 4= R i & 5
ghs, ghs A EFH KM BZF , AP T ALER S A2 A 4E & URL(F=: https://127.0.0.1:10000) %+
ghs & # http #F K, F&A K ﬁ 0 & A X AZ &

14, FREREZRZER

%% % & 8 €0 3% % (ErrorResponseCreater) £ & ] T & A AR R B (de: KRB R A, IR H L 2F %) http
BEARAMEE L
—ANVEIRB LA E R R —AGEAT @ E LY Java £ 69 F

(D) XA =T REKGHILE.
(2). 5 ghs.interfaces.ErrorResponseCreater & 17

errorResponseCreater.xml B & X4 Al THLAGE IR A LI B £, £ ghs B8 TAEF, ghs 5F errorRes
ponseCreater.xml B & SLAF 4 4/ htp AL AAL 612 — /N REAF A0S, Rk, —AMEREILES ia&"/\&ﬁi%
CRUE

% 7 X #+/home/http/qhs3.3/demo/errorResponseCreater/ErrorResponseCreater.java & X T —AN A T 4] #5584 4 4]
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R G KA,

# % 49 ErrorResponseCreater £, & A R 7T ¥A%FiX ErrorResponseCreater % i# 17
s 4_].&— .

AT I RETT NGRiFRIAE B ghs 8934, THINEFTAELE 3
(D) LA AT 44 2] 83 5 BT 44

cd ~;

export JDK_HOME="/usr/java/jdk-11";

export QHS HOME="/home/http/qhs3.3";

export MODULE_DIR="/home/http/ghsModules-09";

rm -Rvf SMODULE_DIR;

mkdir -vp $SMODULE_DIR,;

cp -v SQHS HOME/demo/errorResponseCreater/*.java SMODULE_DIR;

$JDK_HOME/bin/javac -encoding utf-8 -d SMODULE DIR\
-classpath $QHS HOME/bin/ghs.jar SMODULE_DIR/* java;

$JDK_HOME/bin/jar cvf SMODULE_DIR/errorResponseCreater.jar \
-C SMODULE DIR errorResponseCreater;

(2)~ *f/home/http/qhs3.3/config/base.xml S 44+ I 2R 49—/~ SSLServerSocket L& £ & A:

<SSLServerSocket>
<Created>true</Created>
<Address>127.0.0.1</Address>
<Port>10000</Port>
<KeyStore>/home/http/qhs3.3/sslFiles/httpServer.ks</KeyStore>
<Password>123456</Password>

</SSLServerSocket>

(3). *f/home/http/ghs3.3/config/errorResponseCreater.xml #4469 ) K% & A

<Config>
<Created>true</Created>
<JarFile>/home/http/qghsModules-09/errorResponseCreater.jar</JarFile>
<Class>errorResponseCreater. ErrorResponseCreater</Class>
</Config>

(4). i&47/home/http/qhs3.3/startup.sh # & 3h ghs(de % ghs iE £ E4T, 34i&47/home/http/ghs3.3/shutdown.sh &
Ok ghs 893547, FEHB 3 qhs)e A P T IRITIF log AF(log XA W base.xml fe E S 449 LogFile 7
ZAEHLAA)E A ghs W) 2] 69, ) T A 2452 A F ) 12 £ 49 errorResponseCreater. ErrorResponseCreater %
I B qhs Ja, £ E 63 IAZ N TR AL AL TR A9 3 hk, ¥ ghs A http WA R LAR L EE A K
BERR AR @ 4o

@. https://127.0.0.1:10000/unknown-page-abcdefg.html
@) https://127.0.0.1:10000/unknown-service-module-uvwxyz.id
®. https://127.0.0.1:10000/abc%xx.txt

15, W& EHIE

% ¥ % & (FormData) A 4& T % Y 8 F & 7 3% K& % ghs 49 http iF K+ . & £ %% & T application/x-www-form-url
encoded %tk £ A & # multipart/form-data ¥k £ A, X B AT BEAR R A H —ANARR 69 Ak . A A& LA IEAE X kA
LI LA, . AP RS, BEELN, RRESEGIEFLATLYE A 504 R 2 a4 E, P
1842 4 % AR (ControlName) BP 7 ) ). 25 2 7~ 69 html T & &9 B R @ 3f4H 69 & AR 424 & AR & html T & 2 3% 49 inpu
t. button. select. textarea ¥ L% #9 name &M #7308 . 45 #-1E(ControlValue) 7 :

(1) S AERBRMR@IF L3R, @46 BH a3 2704514 (Initial Value). ] % & A P 2+ B @

EIXER PNELE &7
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(2) e,

ELR
<htmI>
<head>
<meta http-equiv="content-type" content="text/html; charset=utf-8">
</head>
<body>
<form method="get"
enctype="application/x-www-form-urlencoded"
action="list-names-and-values-u.id">
<label>45 % :</label>
<input type="text" name="book-title" value="The Java Tutorials">
<label>#t £ :</label>
<select name="book-type">
<option selected="true" >%»4% & & </option>
<option>Web & K</option>
<option> K £ #&</option>
</select>
<input type="submit" value="% #%">
</form>
</body>
</html>

L& a9 html W@ # &+, input & 49 name & ML T 424 % A2 “book-title”, select 7T #% 9 name &M T 4%
P % A “book-type”, & & A “book-title” &9 4= # 49 #1458 4 “The Java Tutorials”, & #& A “book-type” &9 3% £+ 6 #4548 A

“HAZIEE

14.1. 9#7/&-F application/x—www—form—ur lencoded ¥4k £ A 44 % ¥ 3 I8

application/x-www-form-urlencoded ¥tk £ A& F LA T 8 ABAS Xk 28 2354 & AR, I 4HE 1 iR 2 3035
P L AR 1=32 M [ &AM B AR 2=42 - 2][& 42 4F & AR 3= #H4E 3]..... [& 454 & AR n=4= 41K n]

ghs M & # application/x-www-form-urlencoded 47k R RIS AB AT H , KB 0T 5 4K A B & 690 5 5 47 Lk 4
K&, Faptragdied, BARA 2 £ LY S (BT ghs.interfaces.UFormDataListener 4 2 £ A1 69 3f %) L6y & 7
o BESATRIAT, e RKIESATEEN B2 L4, SR BT S 69 parsedName() 77 ik, 4o RRIEHSATH AN
B2 HE, LR BT & 49 parsedValue() 7 ko e

book-title=The+Java+Tutorials&book-type=4m 2 & &

4 KMEREIHE “miEE” JRH
i | UFormDataListener. parsedValue() .

3. KB TR “book—type” I H.
i UFormDataListener. parsedName () .

2. KMBFEAE “The Java Tutorials” 3 HiffH UFormDatalistener. parsedValue() .

1. KBS 2 R “book—title” Ff HiffH UFormDatalistener. parsedName () .

FER 8 £ Ak http 5 K a9 TAZ P, ) 50 B 3RAE R 4935 K 77 k42 & T application/x-www-form-urlencoded #E 4k £
A EEHBEAELETRAZE ., 4o RiFK7HR GET, Wil Rlek 24 IBME £ URL 8 query 2428 £, A
& % ¥ H 4B A URL &9 query f4F. 4o B35 K 77 k& POST, W) ¥ %42 & % 4354 B /£ http 35 K 69 & F7 4R (payloa
d body)iz & b, Hi# &k EHKIERA http FH KO BTK. B R FEHIERHN URL 89 query 384, 7 HTTP R 54
3k £ 49 invoke(qhs.interfaces. ThreadContext tc, ...)7 &9 A 3F, B P R T 2L A te.getRequest().getRequestURI().pars
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eQuery(UFormDataListener listener, ...)7 ik Rk 94 & L8 AE. 4o R 2 L HIERA http RO RAK, £ HTTP R %
% 3 £ 49 invoke(qghs.interfaces. ThreadContext tc, ...) 7 &89 A3, HA 7 K7 A A tc. getRequest() parsePayloadBody
(UFormDataListener listener, ...)7 &k 947k % *i . LK 4y parseQuery(). parsePayloadBody()% AN 7 ik £ A 4l }é
application/x-www-form-urlencoded #£7& £ A R 38 541 £ 5t LA MM FS AT E ;TR EREG . ARFELITER
Mk EHEGIEF, HIESH B ghs.interfaces. UFormDataListener 3 0 2R S A RIS, F AL XL ER "ﬁ’
BEW& Tk,

/home/http/ghs3.3/demo/uFormData/HTTPServiceModule 1.java. /home/http/qhs3.3/demo/uFormData/HTTPService
Module 2.java ¥ AN 7 L4 A T 447 & T application/x-www-form-urlencoded %4k £ A 69 & # 3 4%, L+, HTTP
ServiceModule 1.invoke() Al T4 a% L4 A form 7% 49 http & £ & ATARGE & AT 4B T text/html 4k £ A K45, Bp—
#% html 7 @ $c#%), HTTPServiceModule 2.invoke() Al T 47 % ¥ & 48 BT A A 4 T & 54 N300 154 L AR
PR T A A& http & 2.

AT I BIET T AGIEFIR A28 5 ghs 491842, TH| 69 BATIRLILE 3 7

(D ZHAT 44 2) 535 5F LPAT 4
cd ~;
export JDK_HOME="/usr/java/jdk-11";
export QHS HOME="/home/http/qhs3.3";
export MODULE_DIR="/home/http/ghsModules-10";
rm -Rvf SMODULE_DIR;
mkdir -vp $SMODULE_DIR,;

cp -v SQHS HOME/demo/uFormData/*.java SMODULE_DIR;

$JDK_HOME/bin/javac -encoding utf-8 -d SMODULE_DIR \
-classpath SQHS HOME/bin/ghs.jar SMODULE_DIR/* java;

$JDK_HOME/bin/jar cvf SMODULE_DIR/parsingUFormData.jar \
-C $SMODULE DIR uFormData;

(2)~ *+/home/http/qhs3.3/config/base.xml A4 K 4R 69 — A~ SSLServerSocket L& X & H :

<SSLServerSocket>
<Created>true</Created>
<Address>127.0.0.1</Address>
<Port>10000</Port>
<KeyStore>/home/http/qhs3.3/sslFiles/httpServer.ks</KeyStore>
<Password>123456</Password>

</SSLServerSocket>

(3)~ *¥/home/http/qhs3.3/config/httpServiceModules.xml X 4449 ) 3% & 7 :

<Config>
<Modules JarFile="/home/http/ghsModules-10/parsingUFormData.jar" Enabled="true" >
<Class Name="uFormData. HTTPServiceModule 1" Enabled="true" />
<Class Name="uFormData. HTTPServiceModule 2" Enabled="true" />
</Modules>
</Config>

(4)~ iE47/home/http/ghs3.3/startup.sh sk & 37 ghs(de £ ghs iE £ 3547, 3kiE47/home/http/qhs3.3/shutdown.sh &
&k ghs #931547, FEH B3 ghs)e A P 7T 3T I log HF(log A4 v base.xml B & A 49 LogFile 7t
HA4 585 F ghs ¥l 3] 69 HTTP JR 45453k % .

(5) B|ATHI B
O f237) ¥ 2 49 Ho Bk 42 Hiy A “https://127.0.0.1:10000/get-form-page-u.id” %} ghs & i http % K,
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# W m ks E GET & POST, #A%G ¥ 3%,
ﬁxﬁu:#su )\4%;% ziéwf‘# *F BRER A, N

%@"‘/F_E%éo

14.2. H9# /& F multipart/form—data B4k £ R ¢ & £ KB

AT AEAEHEH (HTML 4.01 Specification) #9% 17 7. rfc2046 895 5.1 B+ LLESF B Mk E 6.

/& T multipart/form-data #E4k £ A1 69 & £ 44 2 A /£ T 5 L7 k% POST 49 http 35 K A3, M L& FHKAEE hitp
AR HEAT R BAHTTP2(N tfe7540)% K hitp i K W3R PTA KB A A Mk 5 FEAM R, 12, Firefoxs
8. Chrome81 % %]} %5 4 » 89 multipart/form-data 4k XA & # HIEANB Q5 H & KB FHEM R KR L. £H
TTP fR %-#£ 3k £ 49 invoke(ghs.interfaces. ThreadContext tc, ...)7 &k 89 3, B P X245 7T LAA A tc.getRequest().parsePay
loadBody(qghs.interfaces. MFormDataListener listener, )ﬁ«i:ik SR E A%, parsePayloadBody(ghs.interfaces. MForm

DataListener listener, ...)7 ik B A 4] & multipart/form data AR £ A RAE 9 AT B 5T LA RSB ATB HAT ER E AR
Nhe . ERBEOPATBEPTRERKFEGITEF, HIESH B listener FRAAAENBHE, FRAN L ELTE L6

%‘ﬁli\‘o

—/~/& T multipart/form-data &%1’4‘\ R A4y & FHIEH A —/ Body. —/A> Body &1 — /¥4 L&) BodyPart # k. %
A~ BodyPart Z 18] 511 J*(boundary)# /7 %% . —A> BodyPart & —/> HeaderArea. —/~% & {T(BlankLine). —4> Body
Area MR HF— AN L AR /7 name £ # 6914 % /£ T HeaderArea M <49 Content-Disposition $k¥ko. H—A =44
5% T—/> BodyAreao T EGLHT R ERKIEAGLEH, F RIS Z AT ENRERE, E2EMIHREH:

e CiT
(Body)

-——wvmx —> AR
Content—Disposition: form-data; name="book-title” —> HeaderArea
BodyPart{ —Euit
Program with Java —> BodyArea
---Wvmx — R
—> HeaderArea

Content-Disposition: form-data; name="book-type”
BodyPart{

—Eak

Program Language

—> BodyArea

-=-=-WVmx

— AR

Content-Disposition: form-data; name="book-content™;

filename=""uploaded-file.txt”
Content-Type: text/plain

—> HeaderArea

BodyPart SR
abcdefg
hijklmn —> BodyArea
opqrstuvwxyz
-——wvmx—— — AR

LB ¥, % 1A Content-Disposition 3k 3k #) name £ K BLH T 45 #+ % #=“book-title”, % 2 4> Content-Disposition
3k 3R89 name S H L T 424 % A-“book-type”, % 3 4~ Content-Disposition k3% 9 name £ #3597 4= 4 & #-“book-c
ontent”, % 1 4> BodyArea 3.9 T 4% #H{4“Program with Java”(BP % #& 4 “book-title” 8945 £+ 8914), % 2 4> BodyArea
BLAA T 42 #H1E“Program Language”(BP % #7 4 “book-type” 494 4 4914), % 3 A BodyArea #L8 T 45 ¢4

abcdefg
hijklmn
opqrstuvwxyz

Bp & AR 79 “book-content” 89 35 4 4918,

NEF5,

% 3 A~ Content-Disposition 3k 349 filename #3517 % 3 4> BodyArea & X #

KRBT R ML B A, N EE TGO L HKIE,
% (/& T ghs.interfaces. MFormDataListener 4% & £ A F 49 & 7 ik, Ao HeyidfE
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W, de R AR5 T2 42 M 2] HeaderArea, L1 R %97 25 69 parsedHeaders() 7 &, 4 R £ 3% 547 % 420 £] BodyArea
RA EA LI BodyArea, L8 A % 9T % 89 readingBodyArea() 77 ik, 4 RIAENAT S T AL IEA BodyArea, #L1
R 35 7 25 49 readBodyArea() 7 i o

/home/http/ghs3.3/demo/mFormData/HTTPServiceModule 1.java. /home/http/qhs3.3/demo/mFormData/HTTPService
Module_2.java ¥ AANE 7 XA B T 547 & T multipart/form-data B A& £ A 69 & # K4, L+, HTTPServiceModule_1.
invoke() Al T AR 4 F form T 89 hitp & F HATIR(X | ATIRE T text/html B4R £ A 348, BP—4% htm] T & 2
%), HTTPServiceModule 2.invoke() Al T4 #7 & £ &7 LI A G AT R EHFENH G464, BHEARNTA
A http & 2.,

AT H R T T MR A ELE 3 ghs 03LA2, 0 EATFRIL LS 3 %

cd ~;

export JDK HOME="/usr/java/jdk-11";

export QHS HOME="/home/http/qhs3.3";

export MODULE_DIR="/home/http/ghsModules-11";
rm -Rvf SMODULE_DIR;

mkdir -vp SMODULE DIR;

cp -v $QHS  HOME/demo/mFormData/* java SMODULE DIR,;

$JDK_HOME/bin/javac -encoding utf-8 -d SMODULE_DIR \
-classpath SQHS HOME/bin/ghs.jar SMODULE DIR/*.java;

$JDK_HOME/bin/jar cvf SMODULE_DIR/parsingMFormData.jar \
-C SMODULE_DIR mFormData;

(2)~ s+/home/http/qhs3.3/config/base.xml A4 A &R &9 — 4~ SSLServerSocket ;% . HTTPRequest TE X & 4

<SSLServerSocket>
<Created>true</Created>
<Address>127.0.0.1</Address>
<Port>10000</Port>
<KeyStore>/home/http/qhs3.3/sslFiles/httpServer.ks</KeyStore>
<Password>123456</Password>

</SSLServerSocket>

<HTTPRequest>
<HeaderBlockBufferSize>20k</HeaderBlockBufferSize>
<PayloadBodyBufferSize>7m</PayloadBodyBufferSize>

</HTTPRequest>

(3)~ #¥/home/http/qhs3.3/config/httpServiceModules.xml X 4449 ) 3% & 7 :

<Config>
<Modules JarFile="/home/http/ghsModules-11/parsingMFormData.jar" Enabled="true" >
<Class Name="mFormData.HTTPServiceModule 1" Enabled="true" />
<Class Name="mFormData.HTTPServiceModule 2" Enabled="true" />
</Modules>
</Config>

(4)~ iE47/home/http/ghs3.3/startup.sh sk & 37 ghs(de £ ghs iE £ 3547, #kiE47/home/http/qhs3.3/shutdown.sh
¢k qhs 891547, FEHB ) qhs)o A P T AT IF log X HF(log XAy base.xml & & A 49 LogFile 7T
FAEHLH)E A qhs 4R 2] 49 HTTP IR 5-BE 3k £ .
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W v

(5) B|ATH W H:
D+ f23] % 2589 3 hk A2 #iy A https://127.0.0.1:10000/get-form-page-m.id” 2+ ghs & ik % K,
HANFEQF B,
@. AXEBHIFHRELMAS L. RBEF L RFERTIDT IMBH M5B,
PR LA, EAEOT I,
@ AREBHBTHREG LR FHIEMH LR FE4HE.

16. #& NetBeans|DE A&,

FFRA R 7T VAZE NetBeansIDE 7+ & . XTI A ghs 3. A5 R 54 A NetBeansIDE13(Linux #&) 9 #% B 3 9 &
AR BXE. 7B AKTAZ. /£ NetBeansIDE X0, T A 7k AMAK. T42FR.

16. 1. AHUARK

AHLiAK & K NetBeansIDE 5 ghs 47 £ F —i+ H AL 4L L,
A8 B AR T kAT, $L AT BT A NetBeansIDE 7 B #4T A T L & :

()« ¥ gsonjar &, ghsjar &,

(2). KX EZITR B 69 £ £ A ghs.Start, ghs.Start £ & ghs BTa9AL4E, 4T ghsjar &,
(3). & E--ServerRoot BT A%, A H 94 KX A “--ServerRoot=ghs #9943 B £,

(4). K E--Config BT 5%, S X A“-Config=FL & B K",

(5). ELHBEEE B FTAIGBE LA

Taey Pk, RERTTAAMGEE, RE, AXKFF, THNETIRLE I D:

(1)« /&%) NetBeansIDE.
(2)s ¥ iE"JavaSE"# . AP A Tiee, 4o RO i%E " JavaSE" #4F, 3tekid AP %,

% - o Apache NetBeans IDE 13

1. Hidi Tools 33 HLIG
Debug Profile Team |Tog daw

2. i Plugins

1. 5 Installed £

Name
HTML5
Deueloping MNetGai
Java SE
CiC++
Service Registry
Tools
JavaFX 2
Base IDE

Uninstall 1 plugin selected

3. Hif; Activate %411
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@ O NetBeans IDE Installer

Welcome to the NetBeans IDE Plugin Installer

Java SE [

Java Profiler [1.34]

Activate

i Activate %41

& O NetBeans IDE Installer

Activation completed successfully
i quit the Ne Ein

Finish

57 Finish {%41

& o Plugins

Developing ...
SEVER:]S

ClC++
Service Regi...
Tools

JavaFXx 2
Base IDE

Hiifi Close 241
(3)~ # NetBeansIDE 4] nb-project A H .

1. #A5 File F-SEATH

=L, Apauiis NELDEdl> IVE 12

2. H"New Project...” > HL I
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(4)-

()~

(6)-

& O New Project
Steps Choose Project

1. Choose Project & Filte

3. Ha Next #c4H

e Help

8 O New Java Class Library

Name and Location 1. %1 nb-project

1 Project
2. Name and Location

2. %t \/home/http

3. .55 Finish 4241

Finish

@ - 0 Apache NetBeans IDE 13
File Edit

File Edit

AdAMES

3. Hi7°Add JAR/Folder...”
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N

i & o Add JAR/Folder

2 . BT IR

-0 nb-project - Apache NetBeans IDE

File Edit * Nz te ¢ ce R

e
i
1. &7 Libraries

2. RSN T gsonjar. ghs.jar

(10).

& - 0O nb-project - Apache NetBeans IDE 13
File H g

Edit : Nz te Source R

2. i Properties

& 0 Project Properties - nb-project

rm: JDK 11 (Default)

B

Compile-time
Modulepath

Classpath
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(12). % #iZ 17 nb-project 7 H 9 £ £ 4 ghs.Start.
1% # iZ 1T nb-project 7 B #9--ServerRoot. --Config % 2 N5k,

@ O Project Properties - nb-project

Configuration: | <default config=

4. Hili OK #%4

(13). LB PAUTAT 44, A 415E T X2 nb-project >R B :

export DST=/home/http/nb-project/src/httpServiceModule;

rm -Rvf $DST;

mkdir -p $DST;

cp -v /home/http/ghs3.3/demo/httpServiceModule/* java $DST;

(14). *%/home/http/ghs3.3/config/base.xml BL & L4 7 4F 49 — /> SSLServerSocket T & X & A :
<SSLServerSocket>
<Created>true</Created>
<Address>127.0.0.1</Address>
<Port>10000</Port>
<KeyStore>/home/http/qhs3.3/sslFiles/httpServer.ks</KeyStore>
<Password>123456</Password>
</SSLServerSocket>

(15). *t/home/http/ghs3.3/config/httpServiceModules.xml B2 & 4449 P 21X E 4 -

<Config>
<Modules JarFile="/home/http/nb-project/dist/nb-project.jar" Enabled="true" >
<Class Name="httpServiceModule.ServerTimel" Enabled="true" />
</Modules>
</Config>

(16). %»iF nb-project 7 H .
& - O nb-project - Apache NetBeans IDE 13

File Edit ] Source

ol

i1l Clean and Build

PAT L@ eGP R Y R AE, FT VASZBR AKX nb-project F B . #81X nb-project A B B, & H ARG EiEE AR
% AU &, ARG /& Debug £E R L FRRX TG &, do
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7).

% - O nb-project - Apache NetBeans IDE 13
File Edit W - = Refactor Run Debug

AARS

3. JEJF httpServiceModule

. Aii ServerTimel. java 9 328

(18). #& &A1 A ServerTimel java 895 2 A, ¥H475 23, REWENRDTHTFFTEHNELE,

rTime

Source | His

(19).
@ - 0 nb-project - Apache NetBeans IDE 13
File Edit ource

(20)-

%g/féf NetBeansIDE /3 3 ghs, 423X Output &

50 2T AT HTAE L, AR EF) ghso

»
»

QD). B#RIEE, A H AN “https://127.0.0.1:10000/server-time-1.id” , 1£%] % % 2+ ghs & i http
K. &H%RET &ﬁ;‘\éﬁﬁz%?’féﬁﬁ%/‘kéléiﬁ &, VL ghs TAEAL ] http #F Ko xktﬂ‘l' FRART
A% & NetBeansIDE 49 Debug E 3 % 371 5+ it BRI 77 ok 4% 42 8K,

B ServerTimel jav:
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16.2, &AZIRK

1% R AR 7 R, LA

(D~
@)~

%F/home/http/qhs3.3/startup.sh i A3 A JVM 32 47 i 7 -agentlib.
1% NetBeansIDE i# 4% £ 11X 2% o

Ta&FH, REAEFTAAGEE., BRES, FTHOEFFELS 3T

(s
2)-

3)-

24 16.1 MEYFTA F K A2 T nb-project 7 B .
%t /home/http/qhs3.3/startup.sh e A 2 A :

#!/bin/bash

exec "/usr/java/jdk-11/bin/java" \
-agentlib:jdwp=transport=dt_socket,server=y,address=localhost:20000,suspend=n \
-classpath "/home/http/qhs3.3/bin/ghs.jar:/home/http/qhs3.3/bin/gson.jar" \
ghs.Start \

--ServerRoot="/home/http/qhs3.3" \

--Config="/home/http/ghs3.3/config" \

s

A& %3512 4T /home/http/qhs3.3/startup.sh B & 5 3 qhs. (4= R ghs IE£iZ47, #£iZ47/home/http/qhs3.3/shutdo
wn.sh &2k ghs 493847, FE#HZ 3 ghs)e = R &35 BT AT F T2 & BRI /e 30 ghs:

http@http:~$ fhome/httpfqhs3.3/startup.sh
qutr-nlng for transport dt socket at address: 20000

= @B ghs(RFENtLpARSZER)
hRZ: 3.

T
g_hﬂ?@ /home/http/ghs3.3
BEEHRE: /homefhttp/qhs3.3/config
S5 4 #: [home/http/qhs3.3/bin/instanceData. free
hs® F AR E D IURIEE I hsiIZTE10E MIEEFHLLIA), EBahsNATF
& BN e A e

(4). & NetBeansIDE %2 X% 4 X % .

(©)N

@ - 0 nb-project - Apa:he NetBeans IDE 13
File Edit C L

2. i Attach Debugger...

i @ O Attach ’
1. 1%+ JavaDebugger (JPDA)

5 M ] 2 Vi) 2. 1%4% SocketAttach GE it E4 7 3 HoAth van)

3. Hi localhost

4. i\ 20000
Timeout [ms]:

5. Hifi OK %411
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(6)« %7K NetBeansIDE s 7 £ 2| X%, BT T @ EMRE:

& - © nb-project - Apache NetBeans IDE 13

Run Debug Profile Team Tools W L3

S T »BH-6- HOO-

Debugging % 7~ & Fh IELEIZ AT TR

- Debugger Console

Output & &7~
Attaching to localhost:20000
User program running

EER.

(N~ 5F 161 TEFAT). (18)F 2 AP &, M IRAITIR E B &

8)s £F 161 THEQD T K, BRI E, £ %6 AA i A https://127.0.0.1:10000/server-time-1.id”,
) B 3t ghs A& http Ko 4o BIRE T EMRDITHE FRLET ALEE, I ghs THILE http
HR. B, FAAR T A% E NetBeansIDE 49 Debug E 3 ¥ 371 5+ FL it BRI 7 ok 4k 42 81X,
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