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Linux / macOS g Windows

WindowsFF#ZEEWSL ™A, ol LARMIOSIRIZ(FE A1ERIHIE

SR EUbuntu22.04+#17 7, (ERERERAN/EME LTRSS DBRIEOIEIBEER

| WSL Settings S pog 52

O =
PSR Nat v
5 WSL BORIEE T,
DR Hyper-V Bki 7 @D

BHA Hyper-V Bk, EIKERTF Windows BAEEHRIILLE Hyper-V FEERFER0HINIsEEE WL RIEETRE.

Frzl iz M
%3 wsl2.networkingMode 2 EAFRENIERA. 185 Linux WEEFAILISEERRIEL, 727 Windows PEFEEERCEERER. NLIESHRrFIERE =
Tk, FiR0: 300090009090,

JBF localhost ¥4 as Q
foinlE, eSS localhost: port MEHLIEREE] WSL 2 VM RiEE2A] localhost AU,
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H&IHR

[#:7%] Windows Terminal

e EZE M TEOA B LIRRFF/Windows Powershell

[#%] Git
HEEFERGIHUETIRAEE (BIRMTH) , FSUEEBMESIMESRE
IR KRBMRUMBEENEXEERGIIHULERBIEEES

RIFHIR
FRUTHRSHIARENEESCEELER, WHIRE, BREXEETRE

gcc --version
g++ --version
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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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GlLog

eo0e

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¥ & 1EfEiTH, £WSL/Windows Rz {EZR 5 o]

ade

ZITHIRAECE

Python 3
HEFEPython3.10+
BERZERIYEACondoF
IR EEES L RII0]

RIRKHE

2 Mrequirement.txt

COMPUTER NETWORK

4 & =
Az
TELEMIAHESR online_test.py
X 53 28 [T
SREGT A AR, %e\
/ o—
:J\Jﬁtéﬂ{q: \T"EU‘E CREIE  —
SERMENRRET _ AfRAVERSS iR ZIXIEK | >
1 HISTEMR A ERE L2
FHBTUHIR 3 {REIWebBRSSim
Z rd
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HTTP/1.0 B XIEXREAFEZEMEIULTCPERK

HTTP/1.1 B3FAERMBEREEBULRA, RIFE—NTCPER LEAIXZZXTIEX-
I Nz, Rk /DY 1% B 2 3 Y BY (8] 55

HTTP/2 #=EREM ESIANTZBEERRAN, RIFZMNBEXRAWNER—EX LER
RiEteH, NEESFFR—XI N N & H 5T X

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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' RESTful or POSTful?

R MIRBEBERESTful (Representational State Transfer)

KRS BP-RESH[EN, TRSEE, BENG, £—80, DERS, [IhERERS
FPMURLER—TMFENSRIR, HTTPRERRAXNEIRNENE, tbi:

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£RPCERSX AL
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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B GET POST  OPTIONS HEAD PUT DELETE PATCH
BRIR A B Glps Gljis v Glps V
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e o | | 0 L0 0 BRT)4E 82 %MD
00000

RAETENBRLR, RIFLIRERERESBIER
LWt , HNFRXDGET/POSTHIE, HATHENIVIIEEZAEFHR B0 A
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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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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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X {41k g iz Y S BR5Y /FURL
wmaEBRIETTHTMLYX A | /html/test.html [index.html
=EERIERHTMLIYX 4 | /html/noimg.html | /index noimg.html

AT L [txt/test.txt [info/server
AT AR AR E 34 [img/logo.jpg [assets/logo.jpg

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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RIKE R/ RO E I B REER

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

— L FRAEIBKEK/W A LI TER , m—2{REEE1E K/l R Sk opfE R
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HTTPLFE

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
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