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Python - CGI Programming




NOi dung
“*M6 hinh Web application

“*CGI (Common Gateway Interface)
“*GET/POST
“*Interface component

“*Bai tap thyc hanh




Kién truc Web

Yéu céu
-

Web Client/Browser

|IE, Firefox, Chrome, ... Web

Server
IS, Apache,
Tomcat, ...
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Web Browser

Web Browser

*GUi yéu cau va nhan ndi dung (ma
Do Web Server nguén HTML, CSS, javascript) trang
gui toi. web tir Web Server.

*Théng dich ma nguén trang web va

trinh dién két qua trén giao dién

ngudi dung.
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Web Server

HTTP

Web Client

Yéu cau

Glas;ﬁsh

Dap ung

Web Server 9

*Nhan yéu cau clia Web
Client, chuyén cho Uing dung
web hoac App. Server

*Nhan trang web tir Ung dung
web hoac App. Server réi gui
cho Web client.
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n R

Internet

InfFormation
Services Apache

GlassFish
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Phan loai web

% Tuy vao cach thirc cung cap ndi dung trang Web ctia Web Server, ta
coO trang Web tinh hoac dong.

> Web tinh (static web): Trang web dwoc lwu san trong dia cirng (.htm,
html).

o Web dong (dynamic web): Trang web dwoc rng dung Web sinh ra khi co
yéu cau.

% C6 nhiéu cong nghé sinh web dong nhw PHP, ASP, ASP.NET, JSP,
Python, Java...
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Web tinh

__Request. b

A Response

* htm, *.html
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Web dong

Client R
I —~

Request B . .ﬁ.pplicah'un{
C - y
< gl

» Response ~
‘;f | /{— — -

Q \ gy _i
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“+*Web Server quan ly tat ca cac tng dung web.

% Cac rng dung web dwoc to chirc theo nhém &ng dung (Application
Pool).

% Mot (rng dung web st dung mét cong (Port) dé giao ti€p véi client
(cong mac dinh 1a 80).

“*Dbia chi tng dung = dia chi may chu cai dac web server (IP):s6 hiéu
cong = socket.

“ Vidu:dia chi truy cap mot irng dung la http://10.247.149.2:8080
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CGI 1a gi?

“*Trang HTML chi chira cdc n0i dung c6 dinh hoac cé thé thao tac thay
doi qua DHTML & client.
o DHTML (Dynamic HTML) la trang HTML c6 chtra cac doan ma JavaScript
tao cac hiéu rng, thay doi cac phan t trong trang HTML.
o DHTML két hop gitra HTML, Javascript va Cascading Style Sheets(CSS).

o CSS 1a sw két hop gitra cac tags HTML va style. Style c6 thé chira nhiéu
thudc tinh.

“*Nhu cau st dung cic trang web nhw mot rng dung (giao ti€p vdi user,
tim kiém, noi dung thay doi, twong tac cac wng dung, voi
database...)=> &rng dung web (Web application)
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% CGI 1a m6t chuan xac dinh cich thirc trao doi théng tin gitra web
server va mot custom script.

“+*Hién n6 dwoc phat trién va maintain b&i NCSA (National Computer
Security Association) - la mot to chirc hop tac gitra cac cong ty, hiép
héi, cac tO chirc chinh pht trén khap thé gi¢i chuyén nghién ctru vé vin
dé an toan trong may tinh, dwoc sang 1ap vao nam 1989.

“*Vesion hién tai la CGI/1.1 va CGI/1.2 dang trong qua trinh phat trién.
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DHTML

<HTML>

<HEAD>

<TITLE>Javascipt example about timer</TITLE>
<SCRIPT language="JavaScript">

<!-=

var second counter=0, counter=0;

function my timer () {

D = new Date();
seconds= D.getSeconds () ;
if (seconds!=second counter) counter++;

second counter=seconds;

if (counter>=1000) counter=0;

document.images[0] .src= get images (counter/100);
document.images[1l] .src= get_images((counter%lOO)/lO);
document.images[2].src= get images (countersl0);
SecondText.innerText=counter;
setTimeout ('my timer()',1000);

}
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Lap trinh web v&i CGI (1)

Mot rng dung web theo chuan CGI c6 cic dac diém:

o La &rng dung chay trén nén web server: Trinh duyét sé két noi véi HTTP
web server va yéu cau URL, filename...

> Nhin thong tin tir web browser va xuat thong tin dé web browser hién thi
thong qua web server: Web server sé phan tich ci phap URL va tim kiém
filename. Néu n6 tim thay file d6 sau d6 gii ching quay ngworc lai cho
trinh duyét, néu khong thi ching sé gitri mot thong bao 16i mo ta request
dén file bi sai

o 'ng dung c6 thé dwoc viét véi bat cir ngdn ngit 1ap trinh cé standard input
va standard output. (C/C++, Perl, Shell script, Dos shell...)
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Lap trinh web v&i CGI (2)

¢ Cach thirc hoat dong cua rng dung web CGI:
> Web server nhan request &rng dung CGI tir browser.
> Web server tim kiém va goi dén rng dung CGI twong &ng, truyén cac thong
sO bang cac bién méi tredng(thong qua standard input).
o U'ng dung web CGI xtr Iy, giao tiép véi cac ing dung khac (database,
mail...), xuit két qua dang HTML qua standard output dén web server.
> Web server nhan két qua va tra vé cho browser.
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Lap trinh web v&i CGI (3)

**Hinh vé minh hoa hoat dong CGI

Submit completed form
O __,-*"".I H.h"--.x G ;—ﬂ
" Programs - T Prigrams
FESIONSE FESINSE
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**Kién triuc CGI

Web Server

Web Client

!

Server Side Script

N

!

Database

L

HTTP Protocol
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&y khach hdy chil Fng dung CGl

GLH yEu cAu

Tim g dung CGl

I

Thircthi

Truy&n qua env-var

v stdin

HUdt ra stdout

Gl tra ndi dung
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Cau hinh Web server

<*Diéu kién tién quyét 1a Web Server ho tro CGI va né dwoc cai dat dé
xtt ly chwong trinh CGI.

% Chung ta sé st dung mot web server khd phé bién hién nay la
Apache.

*»+Cai dat moi trwong:
o XAMPP: https://www.apachefriends.org/index.html
> Trong XAMPP d4 bao gom: Apache + MariaDB + PHP + Perl

AUTHOR: LE TRUNG THU'C - EMAIL: THUCLT12A@GMAIL.COM



% Tat cad chwong trinh CGI duorc thwc thi boi HTTP server va dwoc lwu
trong 1 thw muc dwoc cau hinh san. Thw muc nay dworc goi la CGI
Directory va theo quy wdc n6 dwoc dat tén la .../cgi-bin.

“*Theo quy worc, CGI file c6 extension nhw la *.cgi nhwng lap trinh vién
van co thé giit extension la *.py.
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“#*Maic dinh, Linux server dwoc configure dé chi chay cac scrip trong thw
muc /var/www/cgi-bin con trén window la /xampp/cgi-bin.

“*Néu muon chi dinh bat ky thw muc nao khac dé chay CGI script, hay
comment nhitng dong dud¢i day trong httpd.conf file.

 Window Linux

<Directory "C:/xampp/cgi-bin"> <Directory "/var/www/cgi-bin">
AllowOQverride All AllowOQOverride None
Options ExecCGl Options ExecCGl
Require all granted Order allow,deny
AddHandler cgi-script .py Allow from all
</Directory> </Directory>
<Directory "C:/xampp/cgi-bin">
Options All

</Directory>
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XAMPP Control Panel v3.2.2 [ Compiled: Nov 12th 2015 ] 5 O X
XAMPP Control Panel v3.2.2 ¢~ Config
Modules '
4 Netstat
Service Module  PID(s) Port{s) Actions e
16448 i 5 =
Apache byt 80, 443 Admin Config Logs B Shel
MySQL Start admin Config .Lugs. |z Explorer
FileZilla Start Ldmin Config Logs E:‘ SErvices
Mercury Start Admin Config -LDQS- & Help
Tomcat 51&rt Admin E}u:_trlﬁg L!:rgs L]. Quit
25913 FM [Tomcat] Port 8080 in use by "Unable to open process” ~
25913 PM [Tomcat] Tomcat WILL NOT start without the configured ports free!
25913 PM [Tomcat] “You need to uninstall/disable/reconfigure the blocking application
25913 PM [Tomcat] or reconfigure Tomcat and the Control Panel to listen on a different port
25913 PM [main] Starting Check-Timer
25913 PM [main] Control Panel Ready
30030 PV [Apache] Attempting to start Apache app...
30030 PV [Apache] Status change detected: running
W
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Chwong trinh dau tién véi CGI

“»Dé€ hiéu ré hon cich hoat dong, chiing ta sé tao mot tap tin webcgi.py
trong thw muc C:\xampp\htdocs\python v&i ndi dung nhw sau:

#!C:/python363/python.exe

print ("Content-Type: text/html\n")

pr:i_nt (H n)
print (“First CGI Programming demo!!")
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— C | @ localhost/python

Hello Pvthon Web Browser!! This is cool!!

»
Jo)
¥
‘..r
o
| &=
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Cac yéu td chinh ctia chwong trinh CGI

“*Dong dau tién dwoc goi la dong shebang véi hai ky tw dac biét #!. Phan di ngay sau
hai ky tw nay 1a dwong dan tuyét d6i dén trinh thong dich Python trén hé thong.
Dong nay néi cho may chui web biét rang tap tin nay can dwoc doc bdi trinh thong
dich Python.

“*Dong lénh print th nhat cung cdp mot dau muc (header) cho may chi web. Pau
muc nay 1a Content-Type v&i ndi dung 1a text/html. DAy 1a ddu muc bat budc trong
giao thirc HTTP hay con goi la HTTP HEADER, do dé cac rng dung CGI thong
thwong phai cung cip dau muc nay.

“*Dong lénh in thir hai (in ra mot dong tréng) bdo hiéu sw két thiic cda cac dau muc,
va nhirng gi theo sau s€ la dit li€u noi dung.

<*Dong lénh in thir ba xuat ndi dung chinh, 13 chuoi ky tw ma ta thiy khi chay web
browser.
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Thém vao cac theé HTML

#!C:/python363/python.exe
print ("Content-Type: text/html\n")

#

print ("<html>")

print ("<head>")

print ("<title>Python!</title>")
print ("</head>")

print ("<body>")

print ("<br>")

print ("<font size=", 14, ">H</font>ello <font
color=", 'red', ">HTML</font>.")

print ("</br>")

print ("</body>")

print ("</html>")
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“ C | @ localhost/python/v

Hello Python Web Browser!! This is cool!!

Heﬁo HTML.

1
jol
ﬂ-.
.-—
s
|+
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Tao dir lieu dong

#!C:/python363/python.exe

import random

comp = ("Textbox", "Combobox", "Multichoise", "Grid", "Button")
print ("Content-Type: text/html\n")

print ("")

print ("<html>")

print ("<head>")

print (" <title>Python!</title>")

print (" </head>")

print (" <body>")

print (" Python component: ", random.choice (comp))
print (" </body>")

print ("</html>")
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Cac bién moi trwrong CGI

Tén bién
CONTENT _TYPE

CONTENT_LENGTH
HTTP_COOKIE

HTTP_USER_AGENT

PATH_INFO
QUERY_STRING

Miéu ta

Kiéu dit liéu ctia ndi dung. Pwoc st dung khi Client dang gtri noi
dung dinh kem t&i Server. Vi du: file upload

Do dai ctia thong tin truy van. Chi ¢6 san cho cac yéu cau POST
Tra vé cac Cookie da thiét 1ap trong dang la cap key/value

Truwong User-Agent chira thong tin vé user agent tao yéu cau. Pay
1a tén cua trinh duyét web

Path cho CGI script
Thong tin ma héa URL dwoc giri véi phwong thirc GET
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Cac bién moi trwrong CGI

Tén bién
REMOTE_ADDR

REMOTE_HOST

REQUEST_METHOD

SCRIPT_FILENAME
SCRIPT_NAME
SERVER_NAME
SERVER_SOFTWARE

Miéu ta
Dia chi IP ctia host tlr xa ma tao yéu cau. Bién nay hitu ich cho log
va xac nhan

Tén day du cda host tao yéu cau. Néu thong tin nay khong c6 san,
thi REMOTE_ADDR c6 thé dwoc str dung dé 14y dia chi IP

Phwong thirc dwoc str dung dé tao yéu cau. Phwong thirc dwoc st
dung pho bién l1a GET va POST

Path day du téi CGI script
Tén ctua CGI script
Tén ctua CGI script

Tén va phién ban ciia phan mém ma Server dang chay trén dé
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GET/POST

“*Cac dit liéu nhap dwoc truyén dén trng dung web c6 dang bo 2 (khda,
gia tri) (key-value pair).

Vi du néu ching ta dién vao mot mau don c6 trwong nhap tén la
name va gia tri cua no la Nguyén Van A thi khoa (key) s€ la name va gia
tri (value) la Nguyen Van A.

“*Thong thwong cé hai phwong thirc truyén dir liéu dén (rng dung web
la GET va POST.
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GET

“Trong phwong thirc GET, cac bd 2 (khoa, gia tri) nay sé dwoc truyén qua URL.

**URL - Uniform Resource Locator hay binh vi tai nguyén déng nhat dung dé xac dinh vi tri
clla mot tai nguyén trén Internet: scheme://domain:port/path?query. string#bookmark

http://uet.vnu.edu.vn:8080/daotao/Monhoc.aspx
\ f || \\\_\ / "'"---.._‘.___E /__,,x"

Y II,-' - | \‘_\:’f o

\/ Céng chay Tén Tén

o ) NS (rng dung web, thu muc - .
Giao thic Dia chi Server mac dinh la 80 tai nguyen

?mamon=15&hanhdong=xg@_#motq

i R S |
'--..__\_\___- _______-—" S |I
— _ ~ |
T |

Chudi truy van Diém danh dau

Vi vi du & trén, URL sé c6 dang Attp://host/path?name=Nguyén+Vin+A

AUTHOR: LE TRUNG THU'C - EMAIL: THUCLT12A@GMAIL.COM




<*Di ngay phia sau dwdrng dan dén &ng dung CGI 1a mot ddu cham hai
(7). Ky tw nay dung dé thong bao phan phia sau la dir liéu nhéip.

<*Phan cach giira khda va gia tri ciia dir liéu nhap 1a ddu bang (=).
“*Khoa va gia tri dwoc chuyén ma theo dang phu hop. Chiing ta thay
rang ky tw khodng trang dwoc chuyén thanh ky tu cong (+). Viéc

chuyén ma nay nham lam cho URL khong chira cac ky tw dac biét c6
thé gdy nham lan.

**Khong dwoc néu roé trong vi du la ky tw phan cach cac b6 2 (khéa, gia
tri) la ky tw va (&).
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Chd y véi GET

“*Néu c6 password hodc bat ctr thong tin nhay cdm nao khac can truyén
t&i Server thi dirng bao gio sir dung phwong thirc GET.

«*Phwong thirc GET c6 gidi han kich c&: chi c6 1024 ky tw c6 thé duoc
gri trong mot chuoi yéu cau.

“*Phwong thirc GET gtri thong tin boi QUERY_STRING Header va sé la
c6 thé truy cip trong chwong trin CGI thong qua bién moi trueong
QUERY_STRING.
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*s*Tao file httpget.py

#!C:/python363/python.exe

# Import cac module de xu ly CGI
import cgi, cgitb

# Tao instance cua FieldStorage
form = cgi.FieldStorage ()

# Lay du lieu tu cac truong

"< /body>")
"</html>")

print
print

first name = form.getvalue('first name')

last name = form.getvalue ('last name')

print ("Content-type:text/html\r\n\r\n")

print ("<html>")

print ("<head>")

print ("<title>Chuong trinh CGI thu hai</title>")

print ("</head>")

print ("<body>")

print ("<h2>Hello:</h2>", first name, last name)
(
(




»Chay url:
http://localhost/python/httpget.py?first name=Nguyen%20Van&last
name=A

% Két qua

L C | @ localho st/python/httpget.py?first_name=Nguyen%20Vanllast_name=A
Hello:

Nguyen Van A

AUTHOR: LE TRUNG THU'C - EMAIL: THUCLT12A@GMAIL.COM




POST

Mot phwong thirc dang tin cdy hon dé truyén thong tin téi mot
chuwong trinh CGI la phwong thirc POST.

**Phuong thirc nay dong géi thong tin theo dang nhw cach cia phwong
thitc GET, nhwng thay vi giti né dwédi dang mot chuoi text sau mét dau ?
trong URL, thi né gri dwéi dang mot thong diép riéng ré. Thong diép
nay vao trong CGI script @ mot dang input standard.
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HTML Form

**Tao form:

<!DOCTYPE html>
<html lang="en'">
<head>
<meta charset="UTF-8">
<title>Python CGI</title>
</head>
<body>
<form action="httpget.py" method="get">
First Name: <input type="text" name="first name"> <br />
Last Name: <input type="text" name="last name" />
<input type="submit" wvalue="Submit" />
</form>
</body>
</html>
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Textbox

Name: <input type=“text" name=“name"/>
Address: <input type="text" name=“address'"/>
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Text Area

<textarea name="textcontent" cols="40" rows="4">
Type your text here...
</textarea>
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Checkbox

*HTML code v&i checkbox

<form action="/cgi-bin/checkbox.cgi" method="POST" target="_blank">
<input type='"checkbox" name=“python" wvalue="on" /> Python

<input type="checkbox" name="“java'" value="on" /> Java

<input type="checkbox" name=“php" value="on" /> PHP

<input type="checkbox" name=“html/css" value="on" /> HTLM/CSS
<input type='"checkbox" name=“nodejs" wvalue="on" /> NodeJs

<input type="submit" wvalue="Chon Mon Hoc" />

</form>
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RadioButton

<form action="/cgi-bin/radiobutton.py" method="post" target=" blank">
<input type="radio" name="subject" wvalue="toan" /> Toan

<input type="radio" name="subject" wvalue="vatly" /> VatLy

<input type="submit" wvalue="Chon Mon Hoc" />

</form>
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Drop-down box

<select name = "dropdown'">
<option wvalue = "Python">Python</option>
<option value = "Java'>Java</option>
<option value = "PHP">PHP</option>
<option value = "C">C Language</option>
<option value = ".Net">.NET</option>

</select>
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Bai tap thuc hanh

¢ Bai 1: Tao giao dién web cho phép nhap:
o Tén: Textbox
o Ngay sinh: 7extbox
o Pia chi: 7extbox
o SO thich: Checkbox (Music, Film, Football, Travel, Shopping)
o Gioi tinh: RadioButton (Male, Female)

Viét file process.py dé nhin cac thong tin nhip vao tw client khi client 4n
Submit va tra veé client cac théng tin nhan dwoc: Tén, ngay sinh, dia chi, s&
thich, gi¢i tinh (s« dung phwong thirc POST).
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Full Name Aryan

Email aryan{@domain.com
Gender * Male © Female
Nationality Indian v
*Bai 2: ; A AN v CA S : Skills SIS Sowee
»*Bai 2: Tao form giao dién nhap vao cac thong tin @MVC @ Sql Server
khach hang nhw hinh bén. Sau khi nhap thong tin _ . e |
" S ] , ] Post applyving Tramnee ® Software Engineer
day du va Submit, phia server tao file for ® Team Leader © Project manager
customer_registry.py dé xu ly cac nhiém vu nhuw
sau:
° Kiém tra thong tin email cia khach hang. Néu email ,  ~ sa7ple resune text...
nhap vao la admin@itplus.edu.vn thi tra vé client M-
dong théng bao email da ton tai, néu email nhap /
vao la khac thi lwu théng tin khach hang nay vao 1 ¥ Notify me the status via Email
list (trong dd phan tu lwu Skills 1a 1 list, con lai cdc @ Lagree to terms & conditions
phan tu khac l1a string) va trd vé client list nay. Submit

o Chu y: Gia tri cia Nationality chi bao gom Indian,
Vietnam, Japan
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**THANKS FOR ATTENDING!




