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Internet Protocol Suite
Application Layer
BGP: DHCP - DNS-FTP - HTTP -
IMAP - IRC - LDAP « MGCP « NNTP -
NTP-POP-RIP-RPC-RTP-SIP-

SMTP - SNMP - S5H - Telnet -
TLSISSL - XMPP -

(more)

Transport Layer

TCP-UDP-DCCP-SCTP- RSVP -
ECN -

{maore)

Internet Layer

IP (IPv4, IPvB) - ICMP « ICMPVE - IGMP -

IPsec-
{mare)

Link Layer

ARPJ/INARF - NDP - OSPF -
Tunnels (L2ZTP) - PPP - Media Access
Control (Ethernet, DSL, ISDN, FDDI) -

(more)
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Internet Layer

.|P
.[CMP
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Internet Protocol (

L 0-3 4-7 8-13 14-15 16-18 19-31

offset
Explicit
0 Yersion Header Length Differentiated Services Code Point Congestion Total Length
Motification

32 Identification Flags Fragment Offset

64 Time to Live Protocol Header Checksum

96 Source IP Address

128 Destination IP Address

160 Options ( if Header Length > 5)

160

or Data

192+



Internet Control Message
Protocol (ICMP)

0 Type Code Checksum

32 Rest of Header




Transport Layer

-TCP
-UDP



Transmission Control Protocol
(TCP)

TCP Header
Bitoffset o0 1 2 3 4 5 6 7 8 9101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Destination port

0 source port

32 sequence humber

64 Acknowledgment number
C|E|U|A|P|R|S|F ' _

96 Data offset = Reserved w Cc R |/C 8 8 ¥ I Window Size
R E G KH T NN

128 Checksum Urgent pointer

160 Options (if Data Offset > 5)



User Datagram Protocol (UDP)

bits 0-15 16 - 31
0 source Port Number Destination Port Number
32 Length Checksum

64 Data



Application Layer

FTP
SMTP
-POP

« JSON



File Transfer Protocol (FTP)

Server

CH

File
sys’ce m
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Client
cohtrol /
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L data I ZSTCP'_
channel
File

system



Slmple Mail Transfer Protocol

220 smtp.commentcamarche.net SMTP Ready
EHLO machinel.comuentcamarche . net

250 swmtp.commentcamarche.net

(')UE(')U"

MAIL FROM:<webmasterflkioskea.net>

250 OK
RCPT TO:<meandusfmeandus.net>

S 2800 0K
C: RCPT TO:<tittom@tittom.fr>

S: 550 No such user here
DATA
354 Start mail input; end with <CRLF>.<CRLF>

Subiject: Hello
Hello Meandus,

How are things?

Dee you soon!
<CRLF>.<CRLF>

[ T o IR % . L 2 16, |

250 0K
QUIT

R: 221 smtp.comumentcamarche.net closing transmission



Post Office Protocol (POP

<wait for connection on TCP port 110>
<0open connection>
+0K POP3 server ready <1896.697170952@dbec.mtviev.ca.us>
APOP mrose c4c9334bacSe60ecc979e58001b3e22fh
+0K mrose's maildrop has 2 messages (320 octets)
STAT
+0K 2 320
LIST
+0K 2 messages (320 octets)
1 120
2 200

5

C

3

C

3

C

3

C

3

3

3

3 :

C RETR 1
S: +0K 120 octets
S <the POP3 server sends message 1>
S-

C

3

C

3

3

3

C

3

C

3

C

3

DELE 1

+0K message 1 deleted

RETR 2

+0K 200 octets

<the POP3 server sends message 2>

DELE 2

+0K message 2 deleted

QUIT

+0K dewey POP3 server signing off (maildrop empty)
<close connection>
<walit for next connection>



HT TP-Protocol

Kaxxgoe HTTP-coobLieHne COCTOUT N3 TPEX
4yacTeun, KOTopble NepeaarTcHa B yKa3aHHOM
nopsigke:

«CTaproBasi CTpokKa (Starting line) — onpenensieT
TUM COODLLEHUS;

«3arofioBku (Headers) — XxapakTepusyoT TeNo
coobLLeHnda, napaMeTpbl nepegadn n npo4mne
CBEOEHUS;

*Teno coobLeHnsa (Message Body) —
HenocpeacTBEHHO JaHHble COODLLEHUS.
Oba3aTenbHO OOMKHO OTAENATLCS OT 3arofOBKOB
MYyCTOW CTPOKOMW.



MeTon URI lNpoTtokon/Bepcus

[TpoToKoN/Bepcua Koa TekcT



GET /wiki/Http HTTP/1.0

HTTP/1.0 200 Ok



HTTP-meToabl

* OPTIONS
GET
HEAD
POST
PUT
PATCH
DELETE
TRACE
LINK
UNLINK



HT TP-3aronoBku

General Headers (OcHo8HbIE 3a20/108KU) —
NOIMKHbI BKMOYaTbCcA B Noboe coobLueHumne
KIMMeHTa n cepaepa.

Request Headers (3azoso6ku 3arnpoca) —
MCMOJSIb3YIOTCS TONbKO B 3arnpocax KIneHTa.

Response Headers (3azoroeku omeema) —
TONbKO A1 OTBETOB OT CepBepa.

Entity Headers (3azonosku cywHocmu) —
COMPOBOXOAKT KaXXaYyt CYLHOCTb
coobLeHuns.



HTTP status codes

* 1xx Informational
o 2XX Success

» 3xX Redirection
o 4xx Client Error
* 5xx Server Error



GET /wiki/crparmya HTTP/1.1

Host: ru.wikipedia.org

User-Agent: Mozilla/S5.0 (¥X11; U; Linux 1686; ru; rv:1.9b5) Gecko/20
Aoeept: text/htwl

Connection: close

HTTP/1.0 200 OK

Date: Wed, 11 Feb 2009 11:20:59 GHNT

—merver: Apache

X-Powered-By: PHP/5.2.4-ZubuntuSuml
Last-Modified: Wed, 11 Feb 2009 11:20:59 GHMT
Content-Language: ru

Content-Type: text/htwl; charset=utf-35
Content-Length: 1234

Connection: close

(Zanee CACZVET IIANPOWEHHIA CcTparxud 5 HIML)



GET /about.html HTTP/1.1
Host: wuw.exXawmple-corp.com
User-Agent: MyLonelyBrowser/5.0

HTTP/1.x 301 Moved Permanently

Location: http: f/www.example.com/about.htmlficontacts
Date: Thu, 19 Feb 2009 11:08:01 GMT

Server: Apache/2.2.4

Content-Type: text/htwml; charset=windows-1251
Content-Length: 110

(IyYCTax CTPpoxXa)

<html><body><a href="http://www.example.com/about.html#



GET / HTTP/1.1

Host: wwuw.exaunple.com

User-Agent: MyLonelyBrowser/5.0

Aocept: text/html,application/xhtml+4xml,applicatio:
Accept-Language: ru,en-us,;q=0.7,en;qg=0.3
Accept—-Charset: windows-1251,utf-8;g=0.7,%;qg=0.7

HTTP/1.x 302 Found

Location: http: [ /www.example.ru/f
Cache-Control: priwvate

Date: Thu, 19 Feb 2009 11:08:01 GHMT

Server: Apache/2.2.6

Content-Type: text/htwml; charset=windows-1251
Content-Length: &2

(IYVCTIA CTPORA)

<html><body><a href="http://wuw.example.ru”>Exa



GET /conf-2009.avi HTTP/1.0

Host: example.org

Accept: F/*

User-Agent: Mozilla/4.0 (compatible; MSIE 5.0; Windows 98)
Referer: http://example.org/

HTTP/1.1 200 OK

Date: Thu, 19 Feb 2009 12:27:04 GMT

Server: Apache/2.2.3

Last-Modified: Wed, 18 Jun 2003 16:05:58 GMT
ETag: "56d-9989200-1132c580"

Content-Type: wvideo/x-msvideo
Content-Length: 160993792

Accept-Ranges: bhytes

Connection: close

(TYCTax CTPORA)

(EBOMYHOE COXEpHIaMoe EBCero 9amuna)



GET /conf-2009.avi HTTP/1.0

Host: example.orqg

Aocept: */%

User-Agent: Mozilla/4.0 (compatible; MSIE 5.0; Windows 98)
Range: bytes=88080384-

Referer: http://example.org/

HTTP/1.1 206 Partial Content

Date: Thu, 19 Feb 2009 12:27:08 GHNT

Server: Apache/2.2.3

Last-Modified: Wed, 18 Jun 2003 16:05:58 GHMT
ETag: "56d-9989200-1132c580"

Accept-Ranges: bytes

Content-Range: bytes 88080384-160993791/160993792
Content-Length: 72913408

Connection: close

Content-Type: wvideo/x-nmsvideo

(IyCcTax CcrTpoxa)

(ABOMYHOE CcoZepigavoe o7 84-oro merabanura)



Crarycbl owubok HTTP

Crarycel ownbok HTTP* XMl Mpouerr [ OBEN
404 Docurnent Not Found (hits on favicon excluded) 5905 954 % 3.77 MB
302 Maved temporanly (redirect) 131 2.1 % 580 BaHTl
301 Moved permanently (redirect) 49 0.7 % 14.11 KB
400 Bad Request 3l 0.5 % 63,32 Kb
416 Requested range not valid 28 04 % 7.36 KB
403 Forbidden 27 04 % 6.03 Kb
401 Unauthorized 10 0.1 % 6,80 KB
206 Partial Content i 0.1 % 32,19 Kb

* Kol oTobpaXeHHbIE 30ECH rEHEPUPYHIT TpatuK He oTobpaXaembIi NOCETHTENAM, NOTOMY OHH *
1 BKNKOYEHD! B OCTANBHYK) CTATHCTHKY, :



SOAP

<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Body>-
<getProductDetails xwmlns="http://warehouse.exawple.com/ ws">
<productID>12345</productID:-
<fgetProductDetails:-
< fsoap:Body:>-
<fsoap:Envelope:-

<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Body>-
<getProductDetailsResponse xmlns="http://warehouse.exawple.comn/ vs">
<getProductDetailsResult:-
<productID>12345</productID:>
<productName>CrTaraH DpaHeHH</productHame:-
<description>CraraH rpaHeHsi. 250 mia.<fdescription:-
<price>9.95<fprice>
<inStock>true<finStock:>
<fgetProductDetailsResult:-
<fgetProductDetailsResponse>
<fsoap:Body>
<fsoap:Envelope>



JSON

"firstName": "John",
"lastName™: "Smith",
tage': 25,
"address":

{
"streetidddress": "21 2nd Street”,
"ecity": "New York",
"State": "NY",
"postalCode™: "10021"
’ s
"phoneNwaber™:
[

{
"type™: "home",
"number”: "212 555-1234"
L
{
"type: "fax",
"nuaber”: "646 555-4567"



Interbet Servers



Komnbiotep 1

3anpoc

Komnbiorep 2
Cepaep




Server Platforms
Application Servers
Audio/Video Servers

Chat Servers
Fax Servers
FTP Servers
Groupware Servers
IRC Servers
List Servers
Mail Servers
News Servers
Proxy Servers
Telnet Servers

Web Servers



http-servers

Vendor Product Web Sites Hosted (millions) Percent

Apache Apache |111 54 %
Microsoft | IS 50 24%
Ilgor Sysoev nginx 16 8%
Google ' GWS |15 7%

lighttpd lighttpd | 1 0%
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OyHKUMU

« ObpaboTKa 3anpocoB
* PacnpeneneHue Harpysku
* [lopoepxaHne QoS Ha TpebyemMoM ypoBHE



BeleHMe XypHaria obpalleHnn
nonb3oBaTenen K pecypcam;

ayTeHTUdnkauma n asTtopmsaums
nonb3oBarTeneu,

noggepka AMHaMUYECKN reHepupyeMsblX
CTPaHWLL;

nopaepxka HTTPS ansa sawmieHHbIX
COEeaNHEHUN C KITMEHTaMMN.



Bosspallaemasn cTpaHua

w3wp,exe
Pato4wmi npouece IS 6.0

ASP.NET
ISAPI

Koneeiep ASP NET

HitpApplicationFactory

HitpApplication

PageHandlerFactory

ASP.default_aspx




©
WIKIMEDIA Amsterdam,

Netherlands
Tampa,
Florida, USA Seoul (Yahoo),
. South Korea

Internet

B Database server
0 Database mimror
o Image server
B Toolserver

B Search server
I Apache Webserver
[ Load Balancer
I Squid Cache



Books & Resources

[epOepT LUnnar. MNMonHoe pykoBoacTteo C# 3.0
[xeddppn Puxtep. CLR via C#
[xecc JInbeptn. MNporpammupoBaHue Ha C#

bubnuorteka bubnnoteka MSDN (bubnnoTteka
MSDN (no-pycckn)

Microsoft Visual Studio Learning Pack 2.0
http://www.techdays.ru/




