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Purpose and Benefits





_	Supports evolution to National ITS common framework


_Current 1200 bps, FSK modems on local multidrop


	_Advanced mediums - wireless, fiber, high speed modems


	_Interjurisdictional, regional, state, and nationwide communication





�
Purpose and Benefits, cont'd





_		Provide interoperability and integration guidelines and standards


_Initial procurement


	_Upgrades and expansions





_		Promote multiple application integration on common communication infrastructure


�
_Traffic control


	_VMS


	_Freeway management


	_Transit


�	_Video surveillance


	_CVO


	_etc.


�
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Figure


Comparative Cost of Signal Systems


�
Outline





_		History of NEMA standards and NTCIP





_	NTCIP purpose and goals





_	OSI reference model





_	NTCIP OSI model





_	NTCIP network management - STMP  




















�
International Standards Organization (ISO)





Open Systems Interconnect (OSI)





Reference Model





(or OSI model)�
Benefits of OSI Reference Model





_	Modularity





_	Maintainability





_	Adaptability / evolution





_	Conceived with simplest interfaces





_	Provides framework for efficient support of multiple communications mediums





_	Provides framework for support of multiple applications on a single communications infrastructure�
Figure





International Standards Organization (ISO): Open Systems Interconnect (OSI) Reference Model





�
Table A.1.5.1-1


ISO OSI Layer Functions and Examples


Layer�
OSI Function�
ITS Examples�
�
7 Application_�
_	E-Mail, file transfer, terminal protocol�
_	Signal system


_	Freeway management�
�
6 Presentation_�
_	General solutions to repeated user requirements


_syntax / schematics


	_character code conversion


	_data compression�
_		Application dependent, often not implemented�
�
5 Session_�
_	Enhanced end-to-end service


_dialogue control


	_token control


	_synchronization�
_		Application dependent, often not implemented�
�
4 Transport_�
_	Reliable end-to-end application transmission sets up connections�
_	TCP�
�
3 Network�
_	Routes data across communication infrastructure


_	Translates logical to physical addresses


_	Routing tables


_	Congestion control�
_	IP�
�
2 Data Link�
_	Point-to-point


_	Packages information to frames


_	Physical addresses: source and destination�
_	HDLC - Class A


_	HDLC - Class B


�
�
1 Physical�
_	Mediums


_	Physical attachments


_	Physical signaling and protocol�
_	EIA-232


_	Model 400 Modem�
�



_One or more of the upper four layers are frequently merged. 


�
Figure





Simplified OSI Network Model Example:
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NTCIP OSI Model


�
Figure





Long Term ITS Communication Goal





�
Figure





Traditional ITS-related Communication System Overlay of Video and Data Circuits


�
Figure





ITS Communication Architecture Vision





�
Is it a Table or a Figure??





NTCIP ISO OSI Protocol Stack


�
NTCIP Defines Field Interfaces





_	Common physical, link, and network layers, but modular to support multiple mediums (fiber, wire, wireless)





_	Application-layer-specific message sets (signal, ramp meter, VMS, etc.)�
NTCIP Standard Overview





_	Follows ISO Open System Interconnected (OSI) reference model (7 layers)





_	Patterned after:


_High-level Data Link Control (HDLC) procedures standardized by ISO / IEC


	_Transmission Control Protocol/Internet Protocol (TCP/IP)





�
NTCIP Standard Overview, cont'd





_		Two classes of operation


_Class A:  Extensive capacity to support ITS functions


	_Class B:  (NTCIP LITE) - Reduced protocol for operation on installed base of 1200 bps, FSK modems in multidrop configuration


	_Class C and E:  Full-featured “guaranteed delivery” network protocol





_		Small Transportation Management Protocol (STMP ) - network management


_Flexibility in configuration plus other benefits


	_More flexible OSI stack to accommodate evolution�
Table (powerpoint)





Historic Signal System Message Format�
Figure A.1.5.2-3 (should this number be here?)





NTCIP Protocol OSI Message Concept


�
Simple Transportation Management Framework (STMF)








Simple Transportation Management Protocol (STMP)








An adaption for transportation of the popular Simple Network Management Protocol (SNMP)�
General Benefits of SNMP





_		Provides integrated computer and communications support for:


_Fault detection and management


	_Provision and configuration control / management


	_Performance monitoring and management


	_Security management


	_Accounting management





_		Provides simple general management framework adaptable to:


_Local application requirements


	_Specific system architectures


	_Specific communications links


	_Specific equipment, simple or complex�
General Benefits of SNMP, cont'd





	_Old equipment, usually through software updates or MIBs





_		Proven essential and cost-effective in commercial and private networks





_	Extension to new equipment, applications, etc., requires only convening of appropriate user group�
Figure (A.1.5.2-5)





Simplified OSI Network Model: with SNMP Overlay


�
Figure (A.1.5.2-6)





Network Management Elements


�
SNMP Elements and Attributes





_	Messages and communication


_Message types


	_Message format


	_Communication protocol





_		Management Information Base (MIB)


_Information database describing network


	_Each device has database (MIB)


	_Messages communicate MIBs, variables, 


	reports, etc.


_Formal language provided for defining MIBs�
Figure





SNMP Protocol and Message Types


�
SNMP in Transportation: NTCIP





_		STMP is application layer protocol





_	Principal fine tuning for NTCIP is simplified message types and protocol for low bit rate transportation circuits�
Specific Benefits of STMP for ITS





_	Essential tool for supporting multiple field devices at TMCs





_	Provides for configuration of application message sets according to local requirements, vendor capabilities, and architectural / equipment capabilities.





_	Streamlines and supports interoperability of equipment from different vendors





_	Supports self-test and centralized monitoring





_	Supports computerized configuration management�
Procuring STMP Involves:





_	STMP agent capabilities in equipment


_Usually software


	_Latest state-of-the-art equipment includes hardware support


_		STMP network management station


_Located at TMC or communication maintenance facility


	_Workstation with graphical displays depicting network status


	_Software to control distributed STMP agents


_		MIBs can be provided for equipment, without STMP agents, via disks for configuration purposes


_	Procurement specifications for above
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