
ARP

Address
Resolution
Protocol

RARP

Reverse
Address

Resolution
Protocol

Full-duplex
bidirectional

communication
with Data-link layer

(through optional
encapsulation)

When using a KISS TNC:

AX.25 AX.25
"HDLC" "HDLC"
KISS KISS
RS-232 (COM) RS-232

LLC

MAC

Remote
TRX

Layer

PC TNC

[A]FSK

Application Layer

Presentation Layer

Session Layer

Transport Layer

Network Layer

Datalink Layer

Physical Layer

OSITCP/IPConceptual

Application

Transport
Network

Link

User-oriented

End-to-end
connection-

oriented

Point-to-point
link-oriented

Human example

Information request/conversation
English speach

Ask an address and an event-date

Vibration of particles in the air (=sound)

LLC: if one is talking, the other listens, ...
MAC: sending the electrical pulses to the vocal cord's muscles.

Telephone device selected, number dialed,
operator's machinery has set up a route

2 persons are talking to each other; if one didn't
understand something, he asks to repeat it, ...
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Information carrying medium

Link layer

S
E
N
D

R
E
C
E
I
V
E

From
Network
Layer

To
Network
Layer

Electrical
signals
(wire)

Electromagnetic
waves

(radio, optical)

Operating System Device Driver

OPTIONAL PROTOCOL ENCAPSULATION(S)
Logical Link Control[C]SLIPPLIP

PPP AX.25
[KISS]

IEEE 802.2

RS-232
(COM)

ECP
(LPT)

[Compressed]
Serial Line

IP
Parallel Line

IP
Point-to-Point

Protocol

Even if the data-link layer provides a reliable virtual circuit,
the TCP/IP protocol-suite assumes an unreliable datagram

service in the layers underneath.ISO Open Systems Interconnection terminology
TCP/IP terminology
Known protocols
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Medium Access Control



Network layer

S
E
N
D

R
E
C
E
I
V
E

From
Transport
Layer

To
Link
Layer

To
Transport
Layer

From
Link
Layer

FlexNet

TheNetNode

NETROM

Internet
Control

Message
Protocol

Internet
Group

Management
Protocol

IP
Internet
Protocol

Maximal Match Search:
1. Search Host Address
2. Search Network Address
3. Search default entry

FlexNet

TheNetNode

NETROM

RIP
Routing

Information
Protocol OSPF

RSPF
Open/Radio

Shortest Path First

NOTE: RIP
runs on
top of
UDP!!!

Searches
Changes
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Route Table
* host/network/default

address
* interface
* gateway
* flags
* metrics



Transport layer

S
E
N
D

R
E
C
E
I
V
E

From/To
Application
Layer

[T/]TCP
[Transaction]

Transport Control
Protocol

UDP
User

Datagram
Protocol

Provides reliable
(acknowledged)
communication:

- ordered delivery
- flow control
- error control

Provides unreliable
communication:
- order not guaranteed
- Both no delivery and

repeated delivery
possible

by using:
- one TCP connection for each direction
- 3-way handshake connection establishment

with MSS advertisement
- sliding windows with error recovery
- piggybacking
- pipelining

To
Network
Layer

From
Network
Layer
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Application layer

S
E
N
D

R
E
C
E
I
V
E

From/To
Applications

From/To
Transport
Layer

Socket Interface layer

FTP
File Transfer Protocol

(Exchanging files)

NNTP
Network News

Transfer Protocol
(spreading news articles:

'periodics')

SMTP
Simple Mail

Transfer Protocol
(sending E-mail)

POP
Post-Office Protocol
(receiving E-mail for

computers not 24h online)

RPC+NFS
Remote Procedure Call

Network File System
(for programmers)

RTP+RTCP
Real-Time Protocol &

Real-Time Control Protocol
(audio, video, ...)

TELNET
(Simple terminal
communication)

HTTP
HyperText Transfer Protocol
(World Wide Web-pages)

RLOGIN
(remote operation

of computers)

CONVERS
(used for round-table

conversations)

TFTP
Trivial File

Transfer Protocol
(limited file exchange,

used for starting a client)

BOOTP
Boot Protocol

(starting a client)

SNMP
Simple Network

Management Protocol
(information gathering

for network management)

Application Programmer's Interface
DNS

Domain Name System
(used by all applications to

convert between 'human' and
'computer' IP-addresses)
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