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Programa cursului (2)

Evolutia retelelor de calculatoare si a protocoalelor de
comunicatie

Modele de referinta

— Modelele ISO OSI si TCP IP

— Nivele arhitecturale

— Servicii. Protocoale

Protocoale de nivel fizic

— Transmisia analogica si digitala. Protocoale si standarde pentru
comunicatia seriala

— Componentele sub-sistemului de comunicatie

— Alte tehnologii: SONET, ISDN, ATM, radio celular, cablu

Legatura de date

— Servicii gi functii. Detectia si corectarea erorilor. Controlul transmisiei
— Protocoale start-stop si cu fereastra glisanta

— Exemple de protocoale: HDLC, SLIP, PPP

Protocoale de comunicatie — Curs 1

Universitatea Politehnica Bucuresti - Facultatea de Automatica si Calculatoare

06.03.2008

Programa cursului (3)

Verificarea protocoalelor si analiza performantelor

— Modele tranzitionale: automate, retele Petri, FDT-uri. Proiectarea si validarea
modelelor

— Analiza corectitudinii protocoalelor folosind retele Petri
— Analiza performantelor protocoalelor legaturii de date
Protocoale de retea. Dirijarea datelor
— Serviciile nivelului retea. Organizare interna a nivelului retea
— Adrese. Algoritmi de dirijare. Algoritmi de evitarea congestiei
— Interconectarea retelelor. Protocolul IP. IP mobil. IPv6
— Proiectarea topologica a retelelor
Protocoale de transport
— Primitivele serviciului de transport. Protocoale de transport
— Stabilirea si eliberarea conexiunii de transport

— Controlui fluxului si retransmiterea adaptiva. Multiplexarea. Refacerea dupa
caderea calculatoarelor gazda

— Implementarea si evaluarea protocoalelor de transport

— Nivelul transport in retele publice: TCP, UDP, RTP, Wireless TCP
— Probleme de performanta si solutii

— Utilizarea serviciilor de transport. Modelul client-server. Socluri
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Programa cursului (4)

Protocoale Internet de aplicatie

— DNS. Servere de nume. Rezolvarea numelor

— SMTP. Adresare. Structura mesajelor. MIME. POP3. IMAP

- FTP

— Web. Interactiunea client-server. HTTP. HTML. Pagini dinamice

Protocoale de securitate

— Provocari si solutii de securitate

— Notiuni de criptografie. Modele de criptare

— Evaluarea algoritmilor criptografici

— Algoritmi cu chei simetrice, DES, AES. Algoritmi cu chei publice, RSA
— Semnaturi digitale

— Gestiunea cheilor publice. Certificate, PKI

— Securitatea comunicatiei. Protocoale. Ziduri de protectie. VPN.
Securitatea wireless

— Securitatea postei electronice, a Web-ului si a DNS-ului
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Regulament
Nota finala la cursul de PC se calculeaza dupa urmatoarea formula

Nota = NotaCurs + NotalLab + NotaExam

unde:

— NotaCurs (maxim 1,5 puncte) este nota obtinuta la testele si temele de
casa date la curs

— NotalLab (maxim 4,5 puncte) este nota obtinuta din temele de la laborator

— NotaExam (maxim 4 puncte) este nota obtinuta la examenul final
Examenul este promovat numai daca sunt indeplinite urmatoarele
conditii suplimentare:

— NotaCurs + NotaLab >= 3

— NotaExam >=2
Daca NotalLab + NotaCurs < 6, la examen ea mai poate creste cu
maxim un punct, obtinut pentru rezolvarea corecta a unei probleme.
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Evolutia retelelor de calculatoare si a
protocoalelor de comunicatie

06.03.2008 Protocoale de comunicatie — Curs 1 9

Universitatea Politehnica Bucuresti - Facultatea de Automatica si Calculatoare

Scurt Istoric

* 1969 - ia nastere ARPAnet (Advanced Research Project
Agency) infiintata de catre Department of Defense’s,
USA, cu patru comutatoare de pachete (Honeywell 516) in:

— University of California Los Angeles,

— Stanford Research Institute,

— University of California at Santa Barbara si
— University of Utah.

Host-host protocol

Host-IMP

Subnet

IMP (Interface Message
Processor)
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Cresterea ARPANET
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c) Martie 1971. (d) Aprilie 1972. (e) Septembrie 1972.
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Scurt Istoric —

* 1972 - Prima demonstratie publica a retelei ARPA

+ 1973 - ARPAnet devine o retea internationala prin legaturile realizate
cu Anglia si Norvegia

* 1977 - Universitatea din Wisconsin adauga E-mail

* 1983 - protocolul NCP - Network Control Protocol (folosit in ARPAnet)

© NSF Supercomputer center
® NSF Midleval netwark
® Bath

Detalii: http://www.ntu.edu.sg/home5/PG01080112

este inlocuit cu TCP/IP

» 1987 - retea de mare vitezd NSFnet

(National Science Foundation Network)
* Apar si alte retele, inclusiv de uz
comercial (AlterNet, PSinet)
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Initiativa NGl (1)

)
W

* Scop 1. Cercetarea tehnologiilor de retea din noua generatie pentru
imbunatatiri in:
— Siguranta
— Securitate
— Robustete
- (Séer\g;;ii diferentiate - Quality of Service (QoS) si Class of Service
o}
— Gestiunea retelelor inclusiv alocarea si partajarea capacitatilor de
transmisie (bandwidth)
*  Scop 2. Dezvoltarea unor platforme de incercare NGI pentru
tehnologii avansate :
— platforma de conectare 100x
« pentru cel putin 100 situri NGI
« cu performante de 100 ori mai mari decét Internet-ul din 1997
— platforma de conectare 1000x
* pentru 20 situri
+ cu performante de 1000 ori mai mari decat Internet-ul din 1997
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Initiativa NGl (2)

Scop 3. Aplicatii revolutionare in domenii ca:
— stiinte fundamentale
— gestiunea crizelor

— educatie

. Next
— mediu Generation

C e . Internet
— servicii informatice federale “N\\, Architecture
— sanatate X \-
— productie (manufacturing) | g d /7 b i \\NY i

GSFC
2 Greeshull, MO

- \
¥ e SR\
DAEN - Dularda Rosasrcn & Engmaanng Natwom. L} \
RREN - NASA Recearch and Edusation Netwerk

ESn#t - Enery Sciences Network (DOE]
VBNS. - Viery Hegh Speed Backocos Network Service (NSF)
NOTE: yBNS will support intial Intaml 2 commaniy

Detalii: http://WWW.NItrd.gOV s - et neseasen etwers maseas
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Exemple de retele

* (1) ESnet
— Energy Sciences Network
* (2) Abilene

— Internet2 Network
* (3) National LambdaRail
— fibra optica
— Prima retea transcontinentala

National LambdaRail Architecture
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Performante ¥ . ¢

* La SCO05 Bandwidth Challenge
» 131.57 gigabits per second (Gbps)

— echivalent cu descarcarea a peste 3 DVD-uri complete pe
secunda

— transmitere continut “Library of Congress” in 15 minute
* Tehnologia

— protocol FAST TCP dezvoltat la Caltech (Prof. Steven Low)
— retea optica DWDM - Dense Wavelength Division Multiplexing
— 10 Gbps pe fiecare frecventa (wavelength)

* Masurare cu MonALISA (MONtoring Agents using a Large
Integrated Services Architecture)
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Reteaua europeana

Dark Fibre S5 B
10 Ghps . . '
2.5 Gbps

310 Mbps

155 Mbps
34/45 Mbps

® Planned Upgrade

"Dark Fibre" links
provide multiple
wavelengths at

10 Gbps. "Dark Fibre”
links also have back-
up IP connections. =
Details of these can A

be found at d. T
www.geant2.net GEANTZ.... e

SEANT i cperated by DANTE on behstl of Furcpe’s BRENs,
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Reteaua nationala ROEduNET

Research and

i Educational
e HA_‘\_ED Networking
— L Association of

Moldova.

RENAM

STM-4 = 622 Mbps
STM-1 = 155 Mbps
E3 = 34 Mbps

- STM-4
— STM-1
- E3
—E1

Capyright 2008 Romarizn Education Metwork

Detalii: http://www.roedu.net
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Tendinte de crestere Internet

Number of Internet Hosts

e 1977: 111 gazde in Internet

350M |- Source: ISC

+ 1981: 213 gazde ool
+ 1983: 562 gazde Ssol
+ 1984: 1,000 gazde ool
+ 1986: 5,000 gazde wsoulk
+ 1987: 10,000 gazde vooml
* 1989: 100,000 gazde soul
+ 1992: 1,000,000 gazde of
+ 2001: 150 — 175 milioane gazde = 1056 2000 2008

Year

+ 2002: peste 200 milioane gazde
+ 1n 2010, 80% din planet& va fi in Internet
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Evolutie: Statistici din raportul lITF
The Emerging Digital Economy *

+ Pentru a atinge o piata de 50 milioane participanti:
* Radio a avut nevoie de 38 ani
* TV de 13 ani
* Internet de 4 ani !!!

* http://www.technology.gov/digeconomy/EmergingDig.pdf
— Publicat in Aprilie 15, 1998

* Delivered to the President and the U.S. Public on April 15, 1998 by Bill Daley,
Secretary of Commerce and Chairman of the Information Infrastructure Task Force
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Cerinte de performanta in aplicatii colaborative

Tip flux Latenta Largime banda
Control 30 ms 64 Kbps

Text 100 ms 64 Kbps

Audio 30 ms 128 Kbps

Video 100 ms 5 Mbps

Urmarire 10 ms 128 Kbps
Database 100 ms 1 Gbps

Simulare 30 ms 1 Gbps

(Legat de) pipdit 10 ms 1 Mbps

Redare 30 ms 10 Gbps

06.03.2008
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Timp descarcare video prin modem

Tip Modem Timp descarcare
7.5 MB video
ADSL2+ 2.2 sec.
ADSL (Asymmetric Digital Subscriber Line) 7.5 sec.
1.5 Mb/s cable 40 sec.
128 Kbps ISDN 7 min.
56.6 Kbps 18 min.
28.8 Kbps 35 min.

06.03.2008
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Architectura Internet -

Regional ISP
S Backbone
'

* Modele derivate din Internet
— Intranet

* Retea privata TCP/IP care folosegte tehnologiile Internet precum
servere si browsere Web pentru partajarea informatiei gi colaborare.

— Extranet

* Un extranet este un intranet expus prin Internet anumitor utilizatori
care au nevoie de acces din exterior.

06.03.2008 Protocoale de comunicatie — Curs 1 23

Universitatea Politehnica Bucuresti - Facultatea de Automatica si Calculatoare

Un intranet tipic

g} email server Desktop
computers
print and other server !‘

Local area
Web server network

email serve!le
print

File server
1 other servers

the rest of
the Internet !’/ \\@1
router/firewall ie El

Instructor’s Guide for Coulouris, Dollimore and Kindberg Distributed Systems: Concepts and Design Edn. 3

atva
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Un model de extranet - DMZ
Packet filtering
Application gateway router
Secure Firewall Firewall e
network B A
L
Name servers |8 Servers to be accessed
accessible from 7 from the Internet, for
the Internat example, a Web server
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Evolutia serviciilor

* 1969 — remote login

+ 1972 — specificatie Telnet (RFC 318)

* 1973 — specificatia pentru FTP (RFC 454)

* 1977 — specificatia e-mail (RFC 733)

* 1979 — Usenet (user network)

* 1984 - DNS

* 1991 — Gopher (cautare distribuita de documente)
* 1991 - WWW elaborat de CERN

* 1993 — White House conectata la Internet

* 1999 - Prima Internet Bank Tn Indiana

e 2001 — Primul musical distribuit live -- The Technophobe &
The Madman — prin retele Internet2
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Television

Cable TV \ @ \
.
deman

cellular

Cellular \

Noi servicii electronice

Internet

oo —
Wide
<
e
computing
Desktop PC o
I eo
otebook

oo S >
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Servicii de comert electronic

Tag Nume complet

Exemple

B2C | Business-to-consumer

Cumparare carti on-line

B2B | Business-to-business Fabricant auto cumpara componente

G2C | Government-to-consumer Guvernul distribuie formulare taxe

C2C | Consumer-to-consumer

Vanzari la licitatie

P2P | Peer-to-peer Partajare fisiere (filme, CD-uri)
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Tehnologii pentru utilizatori mobili

Internet
r—— - — = /— —————— 1 I \
|
Host intranet WAP .
Wireless LAN ! gateway Home intranet

« @O Mobie!
M phone |

Laptop | .
Camera Host site Instructor’s Guide for Coulouris, Dollimore and Kindberg
L e e e e e e e e - = = 4 Distributed Systems: Concepts and Design Edn. 3
© Addison-Wesley Publishers 2000

Printer
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Tehnologii Grid

“Participants in P
can run program
AT “Participants in
2 can use
cycles if idle
and budget not

a1k
Multidisciplinary design

using programs & data at
muliple locations

“Participants in P
Can run program
B

“Participants in P
can read data O
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Aplicatii pentru utilizatori mobili W
Fara fir Mobil Aplicatii
Nu Nu Calculator de birou
Nu Da Notebook folosit in afara biroului
Da Nu Retea locala n cladiri necablate
Da Da PDA in inventarul unui magazin
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Extensible TeraGrid Facility (ETF)

Proposed, 2002, Operational in 2003

Caltech: Data collection analysis LEGEND ANL.: Visualization
Clust Visualization
0.4 TF 1A-64 ' . : stus i s : ::"s's‘;m ’ 1.25 TF 1A-64
forage Server ared Memory -
1A32 Datawulf - . () ' 96 Viz nodes
80 TB Storage B nDiskstorage W Backplane Router 20 TB Storage

Extensible Backplane Network

Chicago
Hub

40 Gb/s 30 Gb/s

30 Gbls 30 Gb/s

4 TF IA-64 10 TF |1A-64 ' 6 TF EV68
500 TB Disk Storage

DB2, Oracle Servers 28 large memory nodes 71 TB Storage
. 230 TB Disk Storage 0.3 TF EV7 shared-memory
6 PB Tape Sto,
14 TF Powe‘ ' '
SDSC: Data Intensive NCSA: Compute Intensive PSC: Compute Intensive

iand data mining . 150 TB Storage Server

Detalii: http://www.teragrid.org/about/history.html
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e globus alliance

: I www.globus.org

Descoperire/Monitorizare de Resurse

VO-A VO-B

» Ultilizatori si resurse distribuite
» Stare variabila resursa
» Grupare si conectivitate variabile
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Tendinte de evolutie a serviciilor web

HeioS Web 4.0

<7 2020 - 2030
Semantic Web o~ "lma!llgenl personal agents
LAIL 2 Sabutod Soarch
SWRL ! S W
Dl et A??; sparaL - 20102000 oo Dambases
ndg ATDMJ."" Semantic Search Widgets
P2P RDF N - Mashups

P vasaiet poon VWED 2.0 _
3 ML \va .- 2000-2010 WeDiogs Sccial Media Sharing

P Diractory Portals  Wikis Saad  Social Netwerking
Kewyword Search  Lightweight Collaboration

Connections between Information

Websites
MMO's MacOS saL
Desktop m“ﬂn‘éﬁﬂ!.. .+~ Databases
.-~ File Servers

Eenalt PC Era
FTP IRC .~ 1980 - 1980
USEN ’

" File Systems
Connections between people
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Mai multe informatii —

» History of the Internet
— http://fencyclopedia.thefreedictionary.com/Internet+growth
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Sumar
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Evolutii si tendinte de crestere Internet
Cerinte de performanta

Prezentare generala a arhitecturii internet, intranet, extranet
Evolutia serviciilor internet

Tehnologii si aplicatii pentru utilizatorii mobili
Tehnologii Grid

Tendinte de evolutie a serviciilor web
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