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Protocol Stacks

• Protocols have to work together
– Often in layers
– Sometimes mix and match between layers
– Reuse between systems

• Protocol layers support the Application
– Perform services
– Things application does not want to worry about

• Eliminate or Prevent Application from Certain 
Things
– Device and Network Control 
– Security
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Simplified Network Simplified Network 
ArchitectureArchitecture
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Operation of TCP/IPOperation of TCP/IP
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OSIOSI

Open Systems InterconnectionOpen Systems Interconnection
developed by the International developed by the International 
Organization for Standardization (ISO)Organization for Standardization (ISO)
has seven layershas seven layers
is a theoretical system delivered too late!is a theoretical system delivered too late!
TCP/IP is the de facto standardTCP/IP is the de facto standard
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OSI LayersOSI Layers
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OSI v TCP/IPOSI v TCP/IP
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Standardized Protocol Standardized Protocol 
ArchitecturesArchitectures
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Service Primitives and Service Primitives and 
ParametersParameters

define services define services 
between adjacent between adjacent 
layers using:layers using:
primitives to specify primitives to specify 
function performedfunction performed
parameters to pass parameters to pass 
data and control infodata and control info



4

2/20/20092/20/2009 1010

Primitive TypesPrimitive Types

A primitive issued by a service provider to acknowledge 
or complete some procedure previously invoked by a 
request by the service user

CONFIRM

A primitive issued by a service user to acknowledge or 
complete some procedure previously invoked by an 
indication to that user

RESPONSE

A primitive issued by a service provider either to:
indicate that a procedure has been invoked by the peer 
service user on the connection and to provide the 
associated parameters, or
notify the service user of a provider-initiated action

INDICATION

A primitive issued by a service user to invoke some 
service and to pass the parameters needed to specify 
fully the requested service

REQUEST
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Example Telecoms 
Network and Application

• Common Channel Signaling
• Aka Signaling System 7, CCIS

• Advanced application the telecom industry 
did for itself

• Multiple Companies; Global
• Used Latest Technology
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Adding Common 
Channel Signaling

Figures from International Engineering 
Consortium www.iec.org
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Adding Data Services
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The Network and Data Is 
Useful!

• Initial Use
• Area 800 or FreeCall Implementation
• AND Prevent Fraud

• Advanced Applications
• Pay per use, calling cards
• Caller Identification (name and number)
• Information Services
• Number Portability

• Related network and Data used for Mobile 
Phone Service


