| P-Networks and the Internet

eInternet and IP

*TCP/IP Stack

*|Pv6 - the Next Generation |P
«Carrying Voice Over IP
*Next Generation Internet

Amjad Umar

Network Convergenceto |IP

Applications
(Data, Voice, Video)

Internet Protocol (1P)
Currently 1Pv4, Future |Pv6

Network Technologies
(Ethernet, Token Ring, Wireless, ATM,
Frame Relay, X.25, FDDI, and many more)
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Service Delivery in Internet

Others
FTP TELNET SMTP| DNS (HTTP,
RTP,)
TCP UDP
IP
PHYSICAL NETWORK

Wide Area Local Wireless
Networks Area Networks Networks
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Forms of Internet

« Public Internet - no central owner
« Intranet - Privately owned by corporations

 Extranet - Collectively owned by
corporations/agencies
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ANX Architecture

ANX
Network

ANX
Overseer

ANX
Subscribed
TP

ANX
Subscribed
TP

Legend:
ANX CASP ANX Certificate Authority Service Provide
ANX CEPO ANX Certified Exchange Point Operator
ANX CSP  ANX Certified Service Provider
ISP Internet Service Provider
™ Trading Partner

IP Security (IPsec) Function

Internet
Exchange
Point
Public

Internet
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NGN is|P-Based (“|1P Dialtone”)

Data Applications Voice and Video
(typically Web based) Applications

e i | | e

TCP " DUDP ot Other Transport
ission Control Protocol E=7 DRI (e
(Transmission Control Protocol) Protocpls

| \ \
IP
(Internet Protocol)

|F-Ethernet || FODI| [X.25| [ATM| [FrameRelay | | |Other

| Sonet (150 Mbpsto 100 Gbps) | yacel
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Computer 1 Computer 2
Telnet| FTP [ SMTP[HTTP] | Others| | Telnet| TP sWTP[ HTTP ] Othe}
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‘Physicd Network ‘ ‘Physicd Network ‘
\
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Partial View of Internet

cs.um.edu _ =—375.10.17.1

(Typically
ATM,

? QBaﬂklco..uk

——'8313.17.3

Frame Relay,

Level3.co..uk |:| X.25)

*DNS (Domain Name Services) translates cs.um.edu to 108.2.11.5
*Telnet cs.um.edu = Telnet 108.2.11.5
*FTPcs.um.edu = FTP 108.2.11.5
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NSPs and ISPs

Mainframe

e

=

I + Web services)
____ Diaup
*POP(Point of Presence) provided by an NSP only providesa

local phone access. The user can choose an ISP
*An ISP provides an | P address
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% [FTTP] | P | [TETe]
|

TCP Other Transport UDP
(Transnis’or\] Control Protocol) R‘OtO(;OlS (User Datagram Protocol)
| \
IP

(Internet Protocol)

\ \ \ \ \ \
|Ethernet| |FDDI| [X.25] [ATM| [FrameRelay | |other
Physical
Networks
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Layered Systems

Business Corporate Ecommerce
Services Services (C-To-B)
Supply Chains,
Network Internet Corporate Virtual Shopping markets , Mass
Applications Telephony Apps (ERP) enterprises Customer Support
(industry
f"“"'ﬂ - I IT Gateways I Legacy EDI, Catalog services, payment systems,
ayer gateways, etc shoppong carts, etc
. Remote Application Access
Remote Data Access Distributed

Middleware (ODBC/IDBC) Workflows | ' (CORBA, MOM, RPCs)
(Industry-
Layers 5-7
Transport Services l 1P l
(layers 3-4)

;’L:yyseifsa‘l'flze;work - -[ Frame Relay || swps | | Anatog Modems | | wireless |

Note: Layer 7+ indicates industry specific application services
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Address Levelsin IP

Service Access Point
«Application ID within ahost (port ID)
*Network 1D, host ID

Internet Global Address
*Network 1D, host ID
«Internet 32 bit address given as sequence
of four decimal numbers
(eg., 123.44.33.14)

Network Attachment Point Address
*Vendor specified device address
(e.g., 48 bit Ethernet Address)
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|P (v4) Datagram Format
8

16 31

Versionand Length ‘ Type of Service Length of datagram (bytes)

Identifier Flags and Fragment Offset

Fragmentation Control Fields

Time Header Checksum

Source | P address

Destination |P address

Options and Padding

Data

Data
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Example of a Routing Table

D

a) A Simple IP Network

Destination Network Route Information

10.0.0.0 Direct

30.0.0.0 Direct

70.0.0.0 Indirect (route to gateway B, address 30.0.0.0)

b)) Routing Table for Router A
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IPV4 Address Classes
32 Bits

0 8 16 31
Classa | 0] Network Host
ClassB | 10 Network Host
ClassC 110 Network Host

ClassD 1110 Multicast Address

ClassE 11110 Reserved for future use

TCRRPort. Number Examples ..
Port No Keyword Description
0 Reserved
1-4 Not assigned
5 RIE Remote job entry
7 Echo Echo port
11 Users No. of active users
13 Daytime Daytime
15 Netstat Network Status
20 FTP Data FTP data send/receive
21 FTP FTP session management
23 Telnet Temminal logon/logoff
25 SMTP Simple Mail Transport Protocol
53 Domain Domain name server
80 HTTP HTTP default port for Web
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TCP SegmentFormat

8 16

31

Source Port ‘ Destination

Sequence number

Acknowledgement Number

Flags Window

Checksum Urgent Pointer

Options and Padding

Data

Data

Data
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Telnet Session

U:Telnet CS.Berkeley.com
: Enter Login

:Login Userl

: Enter password

i PW

: Logon successful

: Do work

: quit

: session completed

o) =N =NoNaNoRalo

Legend: U= user, C= computer
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Terminal

Legend:
U= user

C= computer

Example of Telnet Operation

Telnet
Server

Operating Operating
System «’w—)}’ System

A S A S

U:Telnet cs.rutgers.edu
C: Enter Login

U: Login Userl

C: Enter password

U: PW

C: Logon successful

U: Do work

U: quit

C: session completed
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Example of FTP Operation

FTP
Server

. _ Operating Operating
Terminal System f{ .))} System

A 2 A A

U:FTP cs.rutgers.edu
C: Enter Login

U: Login Userl

C: Enter password
U: PW

Legend: C: Logon successful
U= user U: put filel.sysl filel.sys2

C= computer

C: File transfer done
U: quit
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Example of NFS Operation

. _ Operating Operating
Terminal System {{ )} System

A 2 A SO

U:Mount host1 dirl

C: directory dirl mounted

U: lookup filel

C: flisthefile handlefor filel

Legend: U: showaitr 1

U= user
C= computer

C: attributes of filel shown
U: unmount
C: directory unmounted
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TCP/IP Sockets

1. SOCKET = creates a socket and specifies socket type  (TCP, UDP)
2.BIND = assigns a name to an unnamed socket (handle)

3. CONNECT = establishes a connection between local and remote server
4. LISTEN = server is willing to accept connections

5. ACCEPT = accept a connection and put it on queue

6. WRITE =send data on TCP socket

7.READ =read data from TCP socket

8. SENDTO = send data on UDP socket

9. RECVFRROM = read data from UDP socket
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Berkeley Socket Psuedo Code (TCF/IP)

SERVER CLIENT
1 SOCKET
2. BIND
3. LISTEN
4. ACCEPT 5. SOCKET
6. CONNECT
Read local data

7. WRITE (to Socket)

8. READ (from Socket)

9. WRITE (to socket) 10. READ (from socket)

11. CLOSE, EXIT.
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A Typical IP Network
PC-Windows MVS
Sam.collegel.edu Tom.bank3.con|

Unix
Joe.collegel.edu

TCP TCP TCP
IP IP IP
Ethernet Ethernet ATM
129.22.10.4 129.22.10.8 [283.13.7.4

«(w),
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IPv6 (Next Generation |P)

* Aims to preserve IPV4 investment as much as possible.

» IPv6 is a collection of standards that address different aspects of IPv6.
*«  Why IPV6:
+ Scalability: IPv6 uses 128bit address space as compared to IPv4
(32 bits).

+ Autoconfiguration:IPv6 basic specification includes address
autoconfiguration. So, even a novice user can connect hi/her
machine to the Internet.

+ Security:IPv6 basic specification includes security in the form of
packet encryption and source authentication

+ Real-time:"Flow Label” to tell a router which packet belongs to real-
time traffic.

» For current information
— http://playground.sun.com/pub/ipng/html/ipng-main.html
— http://www.ipv6forum.com
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IP- V6 Header
8 16

0 31
Version ‘ Priority ‘ Flow Label
Payload Length ‘ Next Header ‘ Hop Limit
Source Address
(16 Bytes)
Destination  address
(16 Bytes)
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Convergence of Telecom
Network and Internet
Drivers
* Widespread acceptance of Internet
— Internet Applications over PSTN Now
— PSTN Applications over Internet in the Future
« Emerging of VolP or Internet Telephony
— Arbitrage
— Low Operational Cost
— Advanced Services
« Deregulation of Telecommunications Business
— To Invest in the Future not the Past
— To Position for Competition
e Product Support from Vendors
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- Next Generation
VoiceWorld =) Network Data World
« Circuit « Singleinfrastructure  * Packet Switching
Switching » Packet Switching * Intelligence at
« TDM transport - Intelligence “edge’
« High reliability throughout *  Lower religbility &
& security (distributed / security
« Limited Co_”ab"'a_l"’e_)_ « Innovationin PC
programmabilit * Highreliability, and enterprise
y security & controlled applications
- Time sensitive Qs * Flat rate or
billing . Inn(_)vatlve bu_s nessto bandwidth pricing
. Sow sarvice business applications Hard to achieve
set-up * High vaueservice quality
bundles
*  Dumb phones * Smart PCs
. Tdeoh e Ingtant self-
epnony provisioning
services
* Broadband
WAN/LAN
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NGN isIP-Based (“|1P Dialtone”)

Data Applications Voice and Video
(typically Web based) Applications
SIP

[Tee (0 | e
TCP UDP Other Transport
(Transmission Control Protocol) | | (User Datagram Protocol) Protocpls

IP
(Internet Protocol)

| F-Ethemet| |[FDDI | [X.25| |[ATM | |FrameRelay | | | Other
| Sonet (150 Mbps to 100 Gbps) mﬁgﬁ'@
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Saving Communication Costs
T |

PSTN
B77600NGNL [

Cal Fny;

Outsid
NPANBXYYY2

Tail-End Hop-Off .-~

Router IMUX

IP/FRIATM

PSTN

Router <8kb/s

ON | 7526905461

Compr essi

. Packet
Gateway Gateway [
Toll Bypass

ﬂlf? Phone Fax VMS
E' PC Client = [:‘ PC Client
IP Phone NetMeetir

S=r= NetMeeting IP Phone
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Next Generation I nternet

Next Generation Applications
eInnovative applications in awide range of areas
*Enabling advanced middleware

Operability

Next Generation Internet Protocol (IPng) Issues
(1Pv6 or its variant) (Qos,
Network
) ) Management,
Next Generation Network Technologies Robustness)

(Very High Speed Converged Networks)
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