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EEEAGUHTIRAEE (BMiU%K) , SYBERMEFIMESAE
TR RBLTVSAEEENEREE ?‘GltHub ERBITETS

IS
FERUTHSEANRENREESCEELEHR WHIIRE, BRBENXEHTEE

gcc --version
g++ --version

RETTLARIBENAZEY, @ERHcmake/makes BEEHEReadmeEFBERIFLIE
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GLog
std:COUt AR LEIEREN, LMZSLEEWRE o ge-ERERaLiEE, MGLog AR &M
GLogRIF LR EHE D%, FHER. B, ARKREGEREEEIEE

#include <iostream>

#include <glog/logging.h> // For glog

class GlogWrapper{ // #/#Glog

public:

GlogWrapper(char* program) {

google::InitGoogleLogging(program);
FLAGS_log_dir="PATH/prefix_"; //&& log X FIRFEF1ERFIEE
FLAGS_alsologtostderr = true; //&&H.EHELE 7 HEXFZ 5085 ZbnitEdn it
FLAGS_colorlogtostderr = true; //&E&idRFFrtEdnH / [ ;
FLAGS_stop_logging_1if_full_disk = true; // B 7z I 2 5 H L35 10 R B 4
// FLAGS_stderrthreshold=google: :WARNING; //75E (X#nii#FETRa L 1 H .
google::InstallFailureSignalHandler();

¥
~GlogWrapper() { google::ShutdownGoogleLogging(); }
}
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int main(int argc, char* argv[]) {
// #latt glog
auto glog = GlogWrapper(argv[0]);
[/ IERAFTRHIHI H &
LOG(INFO) << "This is an info message.";
LOG(WARNING) << "This is a warning message.";
LOG(ERROR) << "This is an error message.";
// #2%FLOG(ERROR) + return -1;
LOG(FATAL) << "This is a fatal message. The program will terminate after this message.";
/) FFHE
int. x = 2¢
LOG_IF(INFO, x % 2 == 0) << "X is even.";
LOG_IF(INFO, x % 2 != 0) << "x is odd.";
/) BN iE R —5% H &
for (int 1 = 0; 1 < 5; ++1) { LOG_EVERY_N(INFO, x) << "Log every " << x << " 1iter, current: " << i1; }
[/ KRB GR, 1 i A PERCR
int *p = nullptr;
p[0] = 0;
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Wireshark

Lab7

WNERETEBNRAAR, MEBHEEZITWireshark
ZTEWindows: FEWindows Tiz{TWireshark, FiHiTiME
BITEWSL: AWSLTIEfTWireshark |, Fi#E7iMe
[WSLAZZEWireshark] https://zjucomp.net/docs/Wireshark/install/
SLIO N AH-WiresharkZ &S5 -WiresharkZ3=-Linux
[TEIERBEHRHTTPEMY https://zjucomp.net/docs/Wireshark/ga
SLIO N A5-WiresharkZ= 51 B-FHE 2 QRA

Lab8
WSLIET/E Blocalhost®E &fE, BoJfEWindowsiziTWiresharkFr#iTiME
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Lab7 [/ 8 localhost# & IEfizTE, £WSL/Windows N&fT il {EZR Y1)
BITHIRE S BT 078
Python 3 LR MAIESR online_test.py
#EFZPython3. 10+ T ,ﬂgﬁﬂi
1&% UV%E’T\ E%% % Mzt 2A {4 <‘n|ﬁt1[ o5 15t %é\
. 4 B R M SR | RIS AEER
=h] MR R L
FETHALL, fEIWebBRSS 1%
ﬁ%ﬁiﬁ@l € E,—_T:*’l’l)\lj-[‘;tﬂ*% - e
= requirement.txt AsitrUiE TR local_test.py
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HTTP/1.0 8 RIBEXEBEZEHEULTCPER

HTTP/1.1 EXRFAEENBEKREBUEARN, R FE—NTCPERE LRIEZXT1EK-

I py | R 7 ERRE N B BT B 5

HTTP/2 EWEMESIATZEBERRAR, RFZ2 N EXNWNER—&EZE LES
REERH, ArHEESFHR—XI N E 5K

Multiple Connections  Persistent Connection Multiplex Connection 'YX
client server client server client server <!DOCTYPE html>
. - <html>
open open \) open \) S
\) <title>Test</title>
/ ('/ (“"/ <link rel="stylesheet" href=".../antd.min.css">
= e e .
- <« | T 3 gl
/- \') / </head>
close / / <body>
open N i clse. =t <div ;=”form-container'.'>
\) <img src="assets/logo.jpg" alt="Logo">
/ <h1>This is a test</hl>
| </div>
close </body>
\ 4 \ 4 \ 4 \ 4 \ 4 v </html>
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155K1T | 1BKRTTE URI HTTPRRAK RZSTT | HTTPRRZR R7SHE AZS IS
key: value key: value
EsR L key: value A R Sk key: value
key: value key: value
=17 | 217 =17 | F17
TBRIEX | 1ERKBXNEBFETE Nz 1IEX | HTMU/[E J /ISONTF K 204095
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5 N e B ik ik v itk v
MRAR v v V x v v v
=2t ||V x v v x x .
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oJEF At x v x x x

. el HRATERERERAEERNEE, AESEHEBRIEHIR
. RSN THERSEMERN, £RiERBRLEER/MERERER
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'RESTful or POSTful? %
KRR BEZERESTful (Representational State Transfer)

XENFE . BP-RSHEDN, TSRS, V4, i—%0, pBERS, [AERFERE
FPURLRSS—NMFENRIR, HTTPAER RN EIRRENE, thil:

GET /users SRENAR P33 DELETE /users/ZhangSan MiRsk=
GET /users/xbwang 3EUFERFPER PATCH /users/ZhangSan o
Content-Type: application/json
{ "email": "zhsix@zju.edu cn" }
POST /users clfEsEn=zla PUT /users/ZhangSan YK
Content-Type: application/json Content-Type: applicatlon/json
{ {
"name" : “ZhangSan", "name": “ZhangSan",
"email": "zhsan@zju.edu.cn", "email": "zhsix@zju.edu.cn",
"passwd": “meliyoumima" "passwd": “xindemima"
} }
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' RESTful or POSTful? *

POSTful (AFAEXMIE) 28MEXEAPOSTHZE, —E£RPCERSXASLIN
RE: TER/CVZEHAXIEGET/POSTELLIE, #InIEEWSSHT:
hEW K IZE R /ZFPimTEASMNIGETIEKRERE: QueryStringfEfr RS

POST /getUserlList SRENEHFFIZE POST /deleteUser HMipgrik=
POST /getUser KEUSERFER Content-Type: application/json
Content-Type: application/json { “name": “xbWang" }
{ “name": “xbWang" }
POST /createUser GIiEFHFARF POST /modifyUser EEEN
Content-Type: application/json Content-Type: application/json
{ {
"name": “ZhangSan", "name": “ZhangSan",
"email": "zhsan@zju.edu.cn", "email": "zhsix@zju.edu.cn",
"passwd": “meliyoumima" "passwd": “xindemima"
} }
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QB

F—R/BEEMFURL (Uniform Resource Locator)
e LHNURFER BETHUSEERENBERINAZE, BEtEVHEREET4A, EiY
1 BA R0 E FIREUX MR IR

| -

#—RZBEEZIRURN (Uniform Resource Name)
URNEXFEREBENEMIMRMIEMIENE, EERHE—FTBFAALTHEZFZZE, BMEER
LM EAETH, EURNNRFREALT
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JI— path |
host query fragment
o | = B a5k
userinfeo port I

https : // zjucomp.net /docs/Lab8_page # 21-httpigk
http // 10.214.0.253 : 80 /..asid.php? stu=5029&cid=105..
mailto : // ZhangSan @ zju.edu.cn

scheme |EETEHOERNERIOTMER, WHTTP, HTTPS. FTPE
host | RIRATERIENBZINIPHELE
port EEFN ENROS, WAREE, teefERAschemeEilim O
path | BBRERSSENEME, Wpath/to/file
query | BT EELSRSSE=NEESE, BEURENNEILI
fragment | BFiERRERNISHN—MEFESDI TR, BERETRENNSM
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N {HfER X BR5YFEURL e
wmEERIERHTMLY | /htmi/test.html | /index.html 1,383,329
ZEERFNERHTMLE | /html/noimg.html | /index noimg.html Tutl?::m

IR\ L [txt/test.txt [info/server Threats Mitigated
AR E /35 [img/logo.jpg [assets/logo.jpg Requests M::;ifd N

T2 ERENNRBRERKTE, FRELEEIEEURIBERNSBXEGZIRE
o 4P AEXHFRBERAETEN, AEZEIIMIURL, RZIRA

RiEtE: USSP XER, BE—URIIJLURTEXEFEERRGTEAEZRIR
HEEMA: TIUBTSENERRIIRIT, SWNEREFREBENSNERE
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key: value key: value
EsR L key: value A R Sk key: value
key: value key: value
=17 | 217 =17 | F17
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3LFER H#EEEXkey:valuedny, FEE{FERCRLFAMRR(r\n)
Content-Length: 127

FERAEIR TXoX/NG, FEX/NENFEE RS AR
Content-Length content-length cOnteNt-1EnGTh

FERESBR XoX/NE
Cookie: cf_clearance=tKTgM..S4QIw #  Cookie: cf_clearance=tktgm..d4qiw
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St EEYContent-LengthfIContent-TypeFERHIALIE

Content-Length
BLEXFBELIMIZFER, BEZEEARIXR/N, AEZTABEAMA, ITFEEEET
AN oEERTXK/NEEER

Content-Type
BIEXFBEELIANIZFER, BTFEERRENMIMESREE FEIEKS IEIR#T =R

it FE ik it FEB ik
SR text/plain B3 AN A El& image/jpeg JPEGE&
K text/html HTML3Z# El& image/png PNGEI&
K text/css CSSHET & BT video/mp4 | MPARSR A4
MR |application/json| JSON##E =P audio/mpeg | MP3E 3314
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class HTTPRequest {
public:
HTTPRequest(std::string& is); // Ctor - Parse input string & construct
// Optional - Reload [] for easier header fields access ?
const std::string& operator[](const std::string& key) const { }
// Getters - Retrive info from object .
private:
// Necessary data elements
}s
class HTTPResponse {
public:
HTTPResponse(const std::string& version, int code, const std::string& reasonPhrase);
std::string serialize() const; // Serialize to bytestream for send
// Optional - Reload [] for easier header fields access & modification ?
std::string& operator[](const std::string& key) { }
// Setters - modify response ...
private:
// Necessary data elements

}s
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00
void getHandler(info, response) { /* modify response obj based on info */ }

// retrive request and dispach tasks
void connectionHandler(int socket) {
while (!shouldExit) {

// recetve & parse full HTTP request
HTTPRequest request(receivedMsqg);
HTTPResponse response; // handle request according to method, construct response
if (request.getMethod() == "GET") getHandler(info, response);
// construct response
std::string byteStream = response.serialize();
// return response & close the connection

COMPUTER NETWORK COMPUTER NETWORK COMPUTER NETWORK COMPUTER NETWORK




| IERLE

RN &MEHT IR K

—  GETIEX BHURI-MERH
RETEE  —iRE200 BUHATFE-IRE404

—  POSTiERK ®EURIEEA/dopost
= JJREE200
KSZILIFH—-IREKINER KSEEEE-ROKXEIER
& RSE404

COMPUTER NETWORK COMPUTER NETWORK

COMPUTER NETWORK

COMPUTER NETWORK




Wik 510

{X{E D I P45 E B ERTD BEBY IR IE

M1 Hello World Webfrs5 28

ME2 HTTPIEREHIAEMNT XN E M ERRIRENSLILG
MiX3 RSB WebEchoIhgt:  L—HEUEAESRERIR
Mid4 ZHIEURIBREY

BERBEINR, RRXBRSERRERS

W5 ZEAE KER LA
Wik FPERNE ZEA MBS

W7 222 h i

COMPUTER NETWORK COMPUTER NETWORK COMPUTER NETWORK

COMPUTER NETWORK






HTTPHMY, ALEMTINIE: %
ﬁﬁ@ﬁ?%*?

DNSREHF : % 581833 DN SR A7 52048 F AR 55 58 P b it

RIERE: WSRRIEIPEITCP/IP (HTTP/3HMAQUIC) iSRS BEIERE
REBER: NWEBEEHTTPEREX, BECEINEERELIRSS

|EER: REBEBBFRADSHTENLVSSE (WESHHIEES) HIREWNH |
(AER THRIBRE, XAEE (HNSHTTPRAEX)

e M5 BRI

Axios[@127.0.0.1:5000/test/lab8/resource-retrieve
@1 /htmi/testhtmiZHEESR ERAT 95.13 ms E%POSTiﬁ;&, J__ES\(%J @%&;ﬂ”ﬁﬁ%%’%% %_/%\E'(JJSON
O ' JSN— o v FlaskiRIBEEN M HMBIER  WEHD & EW LR

WAL oo mrmers  mmn e BE BATTENDRE FHIREIEEND N /SR
| |  BIREITINAEIE SIANEERE GREPETER

COMPUTER NETWORK

(1] 2a5} 2

COMPUTER NETWORK COMPUTER NETWORK

COMPUTER NETWORK




BIMASPA

—MPMNENBREFEMIGIER, SHISTNEHESHSESIRNERSAPRE, MA
GRS S EMNBENFHRE
XA ER T REBRITHAPAL, ENRAEFER—TRENAER

TFIRIE

SPATFREMLERNME (HTML. JavaScript #1 CSS) #ESRENRENEITIZD T,

f8/5 JavaScript i A F e E RE B S

L_Z): APTIREREN, RERERERXRXRESREASNEZFHRE, MBEITAIAX
1B KM IRSZ B XKEE, BAJavaScripta) B3P E#H R E

SPAE%E&Eﬁ%ﬁ%, MBI H&[EET B

B i & FESR
React.js. Vue.js. Angularss



WebBESZHA

5 in = B HESR
SpringBoot[Java]. Django[Python]. Flask[Python]. Node.js[JavaScript]

B 5 in FF R R £ 30 8%

- HilR (Ehw) WERONERE

- BIEYR FE. TEEROXE, RIHEOABA
- Bl ERAREZROSISEME Mock EHEH &
- Bis EAROBM BilFad&RO, REFEEROBFLNEY, ROMFATTH
+ Bin XN N EMREA— N RORM

- WiHAR BRERZROBNNED

- WRAAR FIEEROAKTNE, #TZEOEMNN, TEUNNENMNEODBAARE
- BIGIR & &5, BiimMMock EEETI#RE| [EXV R TER




\BENHMSEH

[1] HTTP - Wikipedia. https://en.wiki rg/wiki/HTTP

[2] HTTP messages — HTTP | MDN. https://dev r.mozilla.org/en- Web/HTTP/M

[3] URL - Wikipedia. hups;zzgn,wikipedig,grgzwikm1

[4] Uniform Resource Name - Wikipedia. https://en.wiki rg/wiki/Uniform R )

[5] MIME types — HTTP | MDN. https://developer.mozilla.org/en- Web/HTTP/MIME._

[6] HTTP response status codes — HTTP | MDN. https://developer.mozilla.org/en- Web/HTTP
[7] HTTP headers — HTTP | MDN. https://developer.mozilla.org/en- Web/HTTP/H
[81ERAESLEL | Apifox#FE B3, hitps://apifox.com/help/overview/best-practice

RNREALLABSRKIET LASENMPEEERNE, EXHSMURMERS, BA0H0ENEERE
TRREHESRMETIE,

BIEIREZEZEL-HEANEZ4.0ERFI MY (CC BY-SA 4.0), NERGEXRAEEL

Fol i &, BXFoiMBNFERER, 1S Creative Commons Attribution- ‘@ @@ \
ShareAlike 4.0 International License., https://creativecommons.org/licenses/by-sa/4.0/

COMPUTER NETWORK COMPUTER NETWORK COMPUTER NETWORK COMPUTER NETWORK



https://en.wikipedia.org/wiki/HTTP
https://developer.mozilla.org/en-US/docs/Web/HTTP/Messages
https://developer.mozilla.org/en-US/docs/Web/HTTP/Messages
https://developer.mozilla.org/en-US/docs/Web/HTTP/Messages
https://en.wikipedia.org/wiki/URL
https://en.wikipedia.org/wiki/Uniform_Resource_Name
https://developer.mozilla.org/en-US/docs/Web/HTTP/MIME_types
https://developer.mozilla.org/en-US/docs/Web/HTTP/MIME_types
https://developer.mozilla.org/en-US/docs/Web/HTTP/MIME_types
https://developer.mozilla.org/en-US/docs/Web/HTTP/Status
https://developer.mozilla.org/en-US/docs/Web/HTTP/Status
https://developer.mozilla.org/en-US/docs/Web/HTTP/Status
https://developer.mozilla.org/en-US/docs/Web/HTTP/Headers
https://developer.mozilla.org/en-US/docs/Web/HTTP/Headers
https://developer.mozilla.org/en-US/docs/Web/HTTP/Headers
https://apifox.com/help/overview/best-practice
https://apifox.com/help/overview/best-practice
https://apifox.com/help/overview/best-practice
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/

	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14
	幻灯片 15
	幻灯片 16
	幻灯片 17
	幻灯片 18
	幻灯片 19
	幻灯片 20
	幻灯片 21
	幻灯片 22
	幻灯片 23
	幻灯片 24
	幻灯片 25
	幻灯片 26
	幻灯片 27
	幻灯片 28
	幻灯片 29
	幻灯片 30
	幻灯片 31
	幻灯片 32
	幻灯片 33
	幻灯片 34
	幻灯片 35
	幻灯片 36
	幻灯片 37

