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PHYSICAL

Application Layer
« Top end-user layer.

« Provides appropriate semantics or

meaning to transferred data.

* Provides for setup and termination
of associations between application

processes.

« Provides virtual terminal, file and job
transfer and manipulation services.

Presentation Layer
* Third end-user layer.

» Manages and transfers end-user

data-unit syntax.

« Isolates application layer
processes from differences in data

representation and syntax.

« Initiates and terminates connections

handles errors.

Session Layer
« Second of four end-user function layers.

« Controls establishment and termination of
sessions between two end users.

« Manages session to ensure orderly delivery

of information or data.

» Manages parameter negotiation and
nchronizes connection data flow.

Transport Layer

« Lowest of the higher-layer protocols
which provide end-user functions.

« Utilizes network layer to ensure reliable,
sequenced data exchange between end

users.

« Can be connection or connectionless

(datagram) oriented.

« Datagrams are separately routed and

may arrive out of sequence.

« Connection oriented services provide
a virtual connection over which all

packets travel in sequence.

+ Segments messages into smaller units

(packets) for transmission.

Network Layer
« Last Network Services layer.
« Data units are called packets.

« Uses data link layer to ensure error

free delivery of data.

« Uses unique source and destination
network addresses to route packets

through the internetwork.

« Provides flow and congestion
control to prevent network resource
(buffers, transmission links, etc.)

depletion.

Data Link Layer
« Second Network Services layer.
* Blocks of data are called frames.

« Ensures reliable and error-free
data transfer across links between

adjacent network nodes.

« Links may be physical, e.g. point-to-
point WAN, or a virtual link between
two nodes on a multi-access LAN.

« Concerned with bit synchronization,

recognizing end of block and
detection and correction of bit

errors, usually by retransmission.

« Frames are composed of network

layer packets and control
information.

« Control information may be in the

form of headers or trailers.

« Control information allows

the receiving node to perform

synchronization and error detection.

Physical Layer

« First of three Network Services

layers.

« Concerned with the physical

transmission of data bits.

« Specific to the media, e.g. optical,
copper, coax, RF, twisted pair, etc.

« Specifies data signal encoding and
magnitudes and physical connector

specifications and pin outs.

« Ensures that a bit entering at one

end of the transmission media
reaches the other end.
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Multicast OSPF
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RSRB
Remote Source
Route Bridging
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TCP

NetBI0S-DG
(TC P/IP) Datagram Protocol

O0SPF/0SPFv6

Open Shortest Path
First Protocol

GGP

Gateway to Gateway
Protocol

LMP

Link Management
Protocol

MPLS

Multi-Protocol
Label Switching

Routing and Tunneling Protocols

HDLC POS
N PPP in HDLC-like
framing

PPPOE
Point-to Point
Over Ethernet

Cisco Proprietary
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Directory Service
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Information
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Internet Packet Exchange
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and

Standards Groups
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LAPD
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NLSP
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Services Protocol

MLP (X.25)
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HAH

X.25

CMIP
Common
Management
Information
Protocol

X.500

Directory
Services

PAD

(X.29) Packet Assembly
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SMPP

Short Message
Peer to Peer

TPO

Transport
Protocol Class 0

X.25 X.75

Packet Layer
Protocol

Packet Switched
Signaling between
Public Networks

0.933
Annex A

T1.617

Annex D

SVC (Frame Relay)
Switched Virtual
Connection Control
Message

LMI (Frame Relay)

Local Management
Interface

ROSE

Remote Operations Service
Element

TP1

Transport
Protocol Class 1

ISO

CMISE

Common
Management
Information
Service Element

FTAM
File Transfer,
Access &
Management

VTP

Virtual Terminal
Protocol

MMS
Manufacturing
Messaging
Service

ODA

Office Document
Architecture

X.400

Electronic Mail

ACSE
Association Control
Service Element

RTSE

Reliable Transfer Service
Element

1SO PP

Presentation Protocol

I1SO SP

Session Protocol

NetBIOS
)

ISO Transport

TP2
Transport
Protocol Class 2

TP3

Transport
Protocol Class 3

P4

Transport
Protocol Class 4

TPKT
T-Packet

CLNP

Connectionless Network
Protocol

1SO Routing
1S-1S

Intermediate System to
Intermediate System Routing

ES-IS

End System to Intermediate
System Routing

MFR

Multilink Frame Relay
FRF.16.1

Motorola FRF.15

Frame Rela
Variant ¢ SLIP
Serial Line Interface
Protocol
FRF.12
Frame Relay
Fragmentation

CLLM

Consolidated Link
[EVEIRVENEE

Wellfleet PPP
VoFR

Voice Over
Frame Relay

Router Bridge

FRAME RELAY
Link Access Procedure
for Frame Mode Bearer

Services (LAPF)

Frame Relay

Contact one of the following centers, for additional Test and Measurement product information.

Australia
Austria
Belgium
Brazil
Canada
China
Denmark
Finland

1800 629 485 France
0820 87 44 11 Germany
+32 (0) 2 404 9340 Hong Kong
+55 11 4197 3600 India
+1 877 894 4414 Ireland
800810 0189 Israel
+457013 1515 Italy
+358 10 855 2100 Japan

0825 010 700
01805 24 6333

800 938 693

1600 112 929

+353 (0)1 890 924 204
+972 3 9288 504

+39 (0)2 9260 8484
0120 421 345

HSSI

High Speed Serial
Interface

L2TP

Layer 2 Tunneling Protocol

Network

Virtual Private

Radius Accounting

Radius

ubp

IP-SEC

Internet IP-Security

IDRP

IntraDomain
Routing Protocol

HDLC

High-Level
Data-Link Control

Modem Standards

V.21
AT&T 103
300 bps

V.22
AT&T 212
1200 bps

AT&T 209
9600 bps

V.27 bis
4800 bps

V.29
9600 bps

V.32
9600 bps

Luxembourg +32 (0) 2 404 9340 Sweden 0200 88 22 55
Malaysia 1800 888 848 Switzerland 0800 80 5353
Mexico 01800 5064 800 Taiwan 0800 047 866
Netherlands +31(0) 20 547 2111 Thailand 1800 226 008
Russia +7 095 797 3963 United Kingdom +44 (0) 7004 666666
Singapore 1800 375 8100 USA 800 829 4444
South Korea 080 769 0800

Spain

+34 91 631 3300

V.22 bis
2400 bps

Remote Authentication Dial In User Service

L2F

Layer 2 Forwarding Protocol

Frame
Relay

DIFFSERV

Differentiated Services

X.25

LAPB

Link Access Procedure
Bal

E1

2,048 Mbps

V.26
2400 bps

TCP X.25

Other Supported
Protocol Suites

3COM
Banyan Vines
DECnet IV
DECnet V

IBM
XNS

Ethernet

LAPBX

Extensions
lanced

DS1
1.544 Mbps

V.26 bis
2400 bps

V.42 bis
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