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Abstract 

The P21451-1 Standard defines a set of common network communication protocols for IEEE 1451 smart transducers and has five main services that are illustrated in the table be-

low: Identification, Transducers Access, TEDs Access Services, Event Notification, and Transducer Management Services. The network also identifies protocols and performs other 

services. The basis of the standard defines the communication between clients, servers, and transducer interface modules (TIMs). The primary communication method used in this 

project were XMPP (Extensible Messaging Presence Protocol) for communication between the NCAP Client and NCAP Server, and UART (Universal Asynchronous Receiver/

Transmitter) for communication between the NCAP Server and the TIM. Previously, UDP communication was used for as the basis for all communication between the nodes of the 

network, however, this communication method was slower and required all the nodes to be connected on the same router of a local network. Using XMPP, the nodes of the network 

do not have to be connected to the same network as each other as the nodes are connected onto the internet. 

P21451-1 Services 

Identification 
The process in which the client, servers, and 

TIMs discover and establish communication 

between each other. 

Transducer Access 
The process in which data is read from the 

transducer and conveyed to the client from 

the server. 

TEDS Access 
The process in which the client/servers read 

and write from the TEDs of the transducer. 

Event Notification 
The process in which a client is alerted by a 

server that a new TIM has been connected/

disconnected to the network. The client is 

then alerted when a sensor alert has oc-

curred. 

Transducer Management 
The process in which all transducers are 

configured, evaluated, diagnosed, located, 

synced, and calibrated. 

Smart Sensor Network:  Services Functions 

Future Work 
  Write code for more functions in the Event Notification and Transducer Management Services. 

 Implement more of the functions that were written into the current model. 

 Increase the amount of NCAP Servers and Transducer Interface Modules in the model. 
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