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Abstract: Smart sensor means having information detection, information processing, information storage, 
logical thinking and judgment capabilities of the sensor. In this paper, CCS and B pass-by-value method and 
language, by giving a lightweight description language to achieve the BCCS model can be used to describe 
concurrent or distributed systems. The paper presents construction smart sensor networks data system based on 
integration Formalized BCCS model. The experiment shows that the B method combined with CCS on the 
powerful formal description of actual smart sensor networks data system capacity. This smart sensor can 
calculate the value of a physical quantity by using compensation sensor network data in order to improve 
intelligence. Copyright © 2013 IFSA. 
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1. Introduction 
 

Smart sensors not only visual, touch, hearing, 
smell, taste function, and should have a memory, 
learning, thinking, reasoning and judgment "brain" 
capability. The former is accomplished by 
conventional sensors. Here, the functional 
configuration of conventional sensors include 
sensitive components, and analog conditioning circuit 
(ADC), an objective that sensitive components will 
be described with the physical state of the 
environment or the characteristic parameters of 
circuit elements into or state parameter, conditioning 
circuit parameters of the circuit converted into a 
voltage signal and normalized to meet the dynamic 
range of the ADC. ADC output intelligent processor 
should be intelligent digital signal processing. 

Smart sensor means having information detection, 
information processing, information storage, and 
logical thinking and judgment capabilities of the 
sensor. It not only has a variety of conventional 

sensors function, but also with data processing, fault 
diagnosis, nonlinear processing, self-tuning, self-
tuning and human-machine communication and other 
features. It is microelectronics, micro-computer 
technology and detection technology combined with 
the product. Early intelligent sensor is the sensor 
output signal is processed and converted by the 
interface to the microprocessor after the arithmetic 
processing part. 

Our research combines methods and language of 
value-passing CCS and B given a lightweight 
describe language, achieve the BCCS model can be 
used to describe the concurrent or distributed 
systems. On the basis of the return value CCS 
operational semantics, combined with B on the 
definition of the abstract data structure, and it is the 
system constraints and the functional processing 
given BCCS operational semantics [1]. 

The BCCS model make up the traditional single 
method separates the various facets of the 
information systems inadequate. The BCCS model, 
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two important facets of information systems has been 
unified, with B to describe the function, these 
functions are defined by the operation and status of 
modeling, with value-passing CCS to describe the 
behavior of the system characteristics, such as 
concurrency, real-time, the distribution of B 
described the function to define the value of the 
value-passing CCS. Expect to take the BCCS model, 
can reduce the difficulty of formal methods to 
describe and verify large concurrent software 
systems, while improving the reliability of concurrent 
or distributed software development. 

Smart sensor further includes means to push. The 
design of this type of sensor has begun to change 
methods, not as much as a simple hardware 
configuration, the need for a simple software 
processing channel Movement, the corresponding 
output signal is a digital signal; from the "live part 
line" concept made after the field bus-based 
measurement and control system has been widely 
used, corresponding to the sensor design also 
proposed new requirements. From a development 
perspective, the future of independent single sensor 
will be less and less use of the occasion, more of 
multi-sensor system applications in order to achieve 
multi-parameter measurement and control of multiple 
objects. Measurement and control of the exchange of 
information is at the bottom line of the main unit 
through the field to complete. Data exchange is 
mainly through the Intranet and other networks to 
achieve. The paper presents construction smart sensor 
networks data system based on integration 
Formalized BCCS model. 

 
 

2. BCCS Syntax and Operational 
Semantics Based on CCS  
and B Method 
 

2.1. Research of CCS and B Method 
 
Concurrent increase in the semantics of basic B, 

the original B method of operation (Operations) 
clause to event (EVENTS) clause to increase the 
dynamic clause (DYNAMICS), seen purely as a B 
abstract machine (AMN) is an interactive system. So 
Event B is similar to the Petri net description of 
dynamic, complicated process tool, but also inherited 
the function of B in the data description, and its basic 
structure, but also to some extent affected the 
simplicity of the method B, ease of use, more 
importantly, is such that the B in the description of 
the sequential model, the method becomes 
complicated and incomprehensible. 

BCCS model uses the idea of integrated value-
passing CCS and B language, with the B language to 
extend the ability of the CCS data and function 
definitions, and B method extended through CCS 
clear that the ability of the operational semantics and 
describe concurrent systems, forming amore 

expressive formal development method to describe 
the problem from a more facets [2]. BCCS model 
describes the syntax of the language, but it lacks the 
support of the semantic, combined with B on the 
definition of the abstract data structure on the basis of 
the return value CCS operational semantics 
constraints and the functional processing of the 
system, given the operation of the BCCS semantic, 
further portrayed BCCS model. 

Smart sensors according to the given 
environmental conditions conventional sensors and a 
priori knowledge, the processor using the digital 
calculation, the hardware automatically compensate 
for conventional sensors linear, nonlinear and drift 
caused by environmental factors and signal 
distortion, to best recovery test signal [3]. Calculation 
method implemented in software, hardware defect 
compensation to achieve the purpose of the software. 

The B method originally proposed by J.-R. 
Abrial, it is a theory and method of the formal 
development of computer systems used in the real-
time domain has been applied. B, mentioned in this 
article is actually short for B technology in software 
engineering methods and tools set, it contains the B 
method tool B, B Tool Box is a sound practice-
oriented software process based on the mathematical 
theory of technology B used symbols and supports 
most of the software process: requirements analysis, 
specification, software design, implementation and 
maintenance of the step-by-step structure of layered 
software along with step-by-step validation and 
verification of the guiding principles of the B method 
[4]. The B tool box includes a lot of tools, all the 
tools integrated in a window-based software 
development environment, these tools can be 
integrated to run automatically, you can support the 
entire process of the use of the B method 
development software tool B is gradually constructed 
to support software the confirmation process 
available static analysis, dynamic analysis using 
simulation technology, integrated theorem proving 
correctness proof. 

B method using a simple pseudo programming 
language to describe the demand model, and software 
design and implementation, this language is an 
abstract machine symbols (AMN, Abstract Machine 
Notes), AMN type detection support the 
specification, dynamic verification of mathematical 
proof ensure that the design process indeed ended. 

The BCCS system, in order to achieve 
lightweight, only need a pass value of a subset of the 
CCS, and therefore value-passing CCS to do some 
cutting (Let's Take C_CCS to represent the cutting 
CCS). Let C_CCS detailed description given several 
constructors. C_CCS and gives the operational 
semantics, operational semantics and basic CCS 
operational semantics similar. CCS introduction to 
the standard we can also see that it is based on two 
grammar classes, a set of processes, and a set of 
actions. Us and said two grammar C_CCS set. Here 
is syntax defined C_CCS, as is shown by Fig. 1. 
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Fig. 1. The defined C_CCS the syntax. 
 
 

Finally, take a look at the dynamic semantics of 
CCS, CCS is a function of language, so the concept 
of the state not. People interested, if an action is 
performed before the process of expression is, then 
what will become of expression after the 
implementation of the action process. Actions usually 
mark, which, possibly with the parameter value refers 
to the action [5]. Mark indicates that the 
implementation of the action. This is essentially a 
reduction action; these rules can be a reduction rule, 
as is shown by equations. 
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Through the use of a hybrid model-based 
language is VDM formal methods in the process 
algebra CCS. It constructs a mixed-language based 

on CCS and VDM to CCS-defined value. All 
operations on the data in this language VDM to 
define and call by value-passing CCS, the semantic 
object is Milner defined CCS semantics instead of 
VDM. 

CCS is a functional language, its basic ingredient 
is called process (or stroke), process expressions 
containing free variables, the combination of the 
process is the process, the combination of depth is 
also arbitrary [6]. CCS has a pair of communication 
primitive groups label set, which is a set of names, 

and the anti-set of names }{   , which are 
complementary, and the set is called the label set, its 

elements unified to represent   , on a self-

remapping, indicated by   . 
B tight management control over the entire 

software process description stage early in software 
development specifications, developers will control 
the user needs to verify the consistency of the test 
system demand model, at each stage of development, 
each design description and specification 
requirements document control its consistency, the 
lowest level of the design components from the pre-
defined and reliable assembly of parts library, and 
translated into executable code, reliable predefined 
parts (many parts for the B tool-sets generated by 
testing or reuse application), the new lower layer 
member can be further added to these added 
components may be provided by the existence of 
reliable components and development, and to test 
their properties. 

The constant part of the environment is with the 
definition of the B environment. With the handling of 
the environment and the process in the of Bruns early 
formal operational semantics "parameter residual 
problem, it is because the process to introduce the 
values of local variables are allowed memory caused 
by the environment. BCCS model environment to 
describe this constant environment, one is described 
by B the global variables, and the other is a local 
variable of a process, which ensures that the two does 
not occur previously mentioned, due to the 
"Parameter residue" the cause of the conflict. 

ZCCS this article is a hybrid integrated formal 
methods on the basis of value-passing CCS, to 
borrow a Z language model (schema) and schema 
text to extend the value-passing CCS value. The 
advantage of this approach and our article, and it is 
the idea of a clear, easy-to-use structure. But due to 
lack of Z Language modular capacity, it is difficult to 
identify the impact of a state model for all modes of 
operation, can not support the reuse of specifications, 
the Z language difficult to be handled directly by the 
computer and other defects, and limits the practical 
application of ZCCS in large systems. In order to 
overcome these deficiencies of the Z language, we 
use the B method and language instead of Z and CCS 
do hybrid BCCS model, so ensure that the next 
premise of ZCCS advantages, B and language is also 
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very good to solve due to a defect of the Z language 
itself insufficient of the ZCCS model. 

Smart sensors the sensor during use all the 
problems involved includes. Shown sensitivity, zero 
drift, calibration, etc., even if a single physical 
measurement sensors must also have a standard 
interface to obtain the required information (such as 
temperature, humidity, etc.) in order to achieve and 
calibration of measured physical quantity. On many 
occasions, plus the output display unit, this single 
Smart sensor system has already covered the concept 
of traditional instruments. 

 
 

2.2. BCCS Syntax and Operational Semantics 
 
The BCCS model is more similar to the syntax 

and semantics of value-passing CCS. In the BCCS, 
the value of the value-passing CCS expression to 
describe B, which include: process and input action 
parameter declaration; parametric process and output 
action arguments (assignment); condition statement 
predicate expression. In order to better describe the 
syntax of the BCCS, its operational semantics, we 
need to define the BCCS syntax met language. 

The input parameters for the action in the Bruns 
value-passing CCS is not global, but also for any 
action with the Senate, not to do a symbolic 
statement, nor the value of these symbols can be 
obtained for a correct description. In BCCS model, 
the parameters can be defined in any output action. 

Deduction is assuming that you want to prove a 
conjecture, for example, it is rarely isolated to you, in 
most cases, the need to prove something (also known 
as the premise or assertion) relies on certain 
assumptions, the proof can assume that they are true, 
some when the suspect is under proof, also said that 
by the assumptions to deduce conclusions recorded as 
the following formula. 
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The process can be similar to the definition of 

Bruns in CCS, with B to describe the grammar class 
B described. In a description of the list, you can 
introduce a collection of axioms description to define 

constants for the conventional definition and context. 
In BCCS, before the introduction into the process 
with B to define the structures previously mentioned.  

A very important value-passing is CCS operator. 
Action drive, the state of the process can be 
constantly changing, we discuss the action parameter 
expression and next, we look at the CCS action itself 
what should in BCCS model expression. 

Another problem is that in an environment with 
the handling of the environment and the process must 
be recorded multiple concurrent state of the process 
variables. This means that if the variable is shared by 
multiple parallel processes, so it is necessary to 
perform the conversion different process to ensure 
that the only variable. In the BCCS, based on the 
above-mentioned environment constructed into a 
binary tree, in order to better simulate with operator | 
or \ process environment, and the environment of 
different processes in different branches, on the front 
of the mentioned problem, which is reflected in the 
operational semantics of inference rules. 

Traditional value-passing CCS, the representation 
of the action is a very abstract concept, and do not 
have a detailed description of the list. In the within 
the BCCS model, we put the CCS action through an 
implicit function converted to a B abstract machine 
defined operation (OPERATION) [7]. The implicit 
meanings mentioned here BCCS model description 
of a concurrent system, you can direct the operations 
defined in the B abstract machine as CCS action. 
Here there is a problem in the abstract machine B 
categories, but not on the input and output events 
CCS in the operation of the input and output strict 
classification. There are two ways to solve this 
problem, a semantic representation of extended 
abstract machine B, B abstract machine classification 
of input and output events, the second method is to 
add a descriptor events using B abstract machine 
specify the operation as an input or output action. 

B inside a few very important binary relation, we 
study involving several were to be introduced, for 
each operator, first introduced its syntax, then a non-
formal explanation to each operator. We first 
introduce a binary relation from one set to another set 
(), and then introduce a relationship of inverse ( ), 
also known as anti-relationship, the next is the 

relationship between the domain ( dom ) and range 
( ran ), then the relationship between composite (;) 

and constant relationship ( id ) and finally, the 

relationship between the various restrictions ( , ). 
The table is not the same each other, and the situation 
p, q, s and t are as follows (Table 1). 

The BCCS The operational semantics based 
Bruns research in the semantics of value-passing 
CCS and B semantic foundation up to construct. 
Defined value in BCCS general description from B, 
rather than by value CCS values defined, so that the 
expression that defines the content richer, of course, 
if CCS can define, we do not limit it. A clear 
description of the BCCS operational semantics given 
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26 operating rules, used to describe the behavior may 
occur in all BCCS description. Operational semantics 
allows us to better understand the BCCS, and ensure 
that the BCCS syntax correctness, completeness and 
consistency. 
 
 

Table 1. Binary relation defined table. 
 

Grammar Definition 
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The environment is similar to the constant part B 
on the definition of environment [8]. Bruns early 
formal operational semantics with the handling of the 
environment and the process, as well as on the 
expression of the reference rules appear the same 
problem is the parameter residual "This is because 
the process of the introduction of the value of the 
local variable is allowed the memory caused in the 
environment. If the process follows the formula is the 
equation 14. 
 

 Axin })2,1,0{:(  (14) 
 

Three free appears likely to have different values 
in the elements of the set of constraints may be 
derived from the constant introduction of a process 
parameter, before migrating to this point in the 
process, the other two parameters are the individual 
input action binding. Through this example, you can 
clearly see that the component of both processes in 
their own environment, the constraint set also has its 
own environment. Let us assume that a process form, 
we must have an environment to describe the status 
of its variables, with its constant environment, to 
provide a value for the free variable, as is shown  
in Fig. 2. 

How to define the object described in the 
description of the list just beginning moments. If you 
do not have this information as the basis behind the 
objects described would be meaningless. Here, we 
assume that all statements are closed, that is, it should 
not contain any free variables. We can consider that 
the initial environment is empty that is, starting from 
a particular environment; you can use a non-formal 
methods. 

 
 

Fig. 2. The defined C_CCS the syntax. 
 
 

We give the axiomatic structure is based on the 
simplified classical set theory, set theory and 
mathematical fields, we prefer the formal application, 
so are more concerned with the notation. Suppose for 
all BCCS grammar class can collection description, 
and each grammar fragment corresponds to a unique 
element of this collection, based on set theory and 
operational semantics is put the grammar variables 
described as a value expression [9]. In addition, it is 
assumed that a collection of the range of each 
variable, so the premise of the rule of each reference 

is S . 
BCCS described in Part B may be constructed to 

the global variable environment, CCS portion may be 
configured to a process environment, the descriptor 
list can be generated environment, where "local 
variable environment corresponding to an empty (this 
is because the initial process is not the environment 
branch so is empty). 

Parameters of the process of constant, if there is 
an environment in which the local environment is 
described by the B abstract machine simple 
environment, global variable environment overloaded 
extension from the context of the environment, the 
value of the expression and characteristics of tulles 
the same value, which belongs to a local environment 
can migrate through action to reload, constants and 
parameters in the process environment bindings to 
the process, you can migrate to the after action. 

SFSB instance pool, the EJB container provides a 
method similar to the operating system in a "context 
switch" approach for SFSB. In order to limit the 
SFSB number of instances running in memory, the 
EJB container needs to be SFSB session state saved 
to hard disk or other storage source, a process known 
as aestivation, SFSB instance customers call it up 
again , passivity session state back to the SFSB 
instance, a process known as activation 
(activation).Note that activate SFSB the instance is 
not necessarily SFSB instance is originally used, 
however, the new instance of the SFSB session state 
is still SFSB instance is activated session state. 

This system has two components, sampling 
(samples) components periodically sampled radius 
and angle of the object, and accept conversion trigger 
(convert) to the conversion component (converter). 
Converter component to accept and it is converting 
them to a Cartesian coordinate output. The sampling 
component sampling radius and angle can be in any 
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order. Conversion component in addition to the polar 
coordinates to rectangular coordinates output, but 
also remember the last time the converted value for 
the next conversion before receiving a repeat (repeat) 
trigger output was recently Cartesian coordinate 
values. 

Ordinary input action prefix, for any without 
operator | and \ local environment is a simple 
environment (do not call the function), this 
environment is the environment of a B abstract 
machine described here is not (environment 
tree).This rule means that the process environment 
can be migrated to the action (input). 
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There are three types of distinct reference to the 

rules defined in the value-passing CCS description of 
the meaning of the first class describe how inherited 
value-passing CCS extended environment, where the 
environment contains a set of processes and a set of 
constants, symbol sets, action sets [10]. The second 
category describes how by converting a 
(environment, process) migrate to another 
(environment, process).The third category describes 
how to represent the value of the expression in  
the CCS. 

The semantics of the CCS semantics and BCCS 
biggest difference is the third type of reference rules. 
Its expression is in the BCCS B given directly. 
Another difference is in BCCS introduced on the 
environment, in the discussion with parametric input 
operation, automatically includes any need to 
determine the type information of the range of 
parameters, since the BCCS B abstract machine the 
description portion and is defined on its basis's 
already made a judge. 

A smart sensor node is composed of three parts: 
the traditional sense of the sensor, the network 
interface and a processing unit. According to 
different requirements, these three components can 
be used together to form different composite chips, it 
can be a single type. First, the sensor measuring a 
physical quantity to be converted to electrical signals 
by A/D converted digital signal through the 
microprocessor data processing (filtering, calibration) 
will send the results to the network, and the network 
data exchange is not the network interface module. 
 
 
3. Construction Smart Sensor Networks 

Data System Based on Integration 
Formalized BCCS Model 

 
Smart sensors to have a certain judgment, analysis 

and information processing capabilities, according to 
the work of the whole system regulating the various 
parts of the data transfer with the host computer, the 
system operates in a low power state and the optimal 
transmission efficiency optimized state. Currently 

there are several ways to achieve intelligent sensors, 
one is the common sensor and a microprocessor with 
digital bus interface coupled with signal conditioning 
circuitry combined together as a whole constitutes an 
intelligent sensor system, this non-integrated smart 
sensor is field bus control system, driven by the rapid 
development of the situation to develop. Another is 
the integration of smart sensors; this smart sensor 
system is sensitive components, signal conditioning 
circuitry and microprocessor unit integrated in a chip 
composition. In addition it was also taken semi-
integrated manner, these several components into a 
few chips to form to facilitate their use of smart 
sensors. 

Smart sensor system is the use of micro-
machining technology and LSI technology, the use of 
silicon as a basic material to produce sensitive 
components, signal conditioning circuits and micro 
processing units and integrate them in a chip 
composition. This makes the intelligent sensor 
reaches the miniaturization, structural integration, 
thereby improving the accuracy and stability. 
Sensitive components constitute arrays, with the 
corresponding image processing software; you can 
achieve a number of graphic imaging and form image 
sensors. 

The basic idea of the operating semantic 
description language abstract way the effect of the 
implementation of each component, avoid the 
semantics described depends on the language used in 
the specific computer. With BCCS operational 
semantics can better understand the BCCS model, to 
ensure the correctness of the syntax, completeness 
and consistency. 

EJB container defines a method B abstract 
machine, portray some operations (actions), these 
operations are basically restore some of the ways or 
APIs EJB3, reflects Beans may have experienced in 
their life cycle event (action). With these events in 
the life-cycle process, the use of CCS can easily 
describe the EJB3.0 SFSB distribution of its 
concurrency features. By a formal description of the 
SFSB lifecycle, in the EJB3 specification of the 
SFSB lifecycle process more clear and consistent, 
showing BCCS powerful formal description of the 
actual system capacity. 

This design of smart sensor system has the 
following characteristics: (1) the use of commonly 
used industrial site Mudbugs communication 
protocol, the programmable controller and 
communicate with other devices, using the RS-485 
bus structure, get rid of the previous multi-line multi-
point type sensor connection structure, simplifying 
the number of signal cable industrial site, 
standardized site layout, ease of installation, 
commissioning; (2) real-time, accurate and stable 
digital signal acquisition and 4-20 mA analog signal; 
(3) in order to avoid interference from external 
electrical signals, and does not affect the use of high 
communication baud communication effects, using 
high-speed opt coupler 6N137 the MAX485 with 
microcontroller PIC16F687 optical isolation. Select 
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both isolated power module for more stable, lower 
power consumption. 

From smart sensor network applications, its 
general use in the automation field of measurement 
and control level, between the Ministries of cable 
needed to connect through live together. For different 
applications, now there are many different bus 
standard protocols. To ensure that the design of the 
sensor is difficult to fully meet these protocols, 
interface issues which must be considered. This is a 
smart sensor network sensor biggest difference with 
the ordinary. 

The use of formal methods for software 
development for the design, should be used in the 
discussion of "ideal" process algebra to describe 
concurrent structure and communication, but must 
rely on the description of the model-oriented method 
to declare the operation behavior. This paper presents 
a hybrid B language and process algebra CCS to 
build a BCCS model. In this model, we are given a 
language, basically mentioned in the first question 
can be resolved, and that value-passing CCS can 
provide rich description of data, while a partial 
solution to the second problem, that is the same 
model within demand for describing the behavior of 
the model-based demand, as the BCCS implemented 
software environment in the current study did not 
give, so the second question is just on the level 
described [11]. 

Let's further describe the dynamic part of the 
SFSB life cycle. Instance SFSB has not yet been 
instantiated that is no longer the system memory 
which does not exist. Useful resources through the 
introduction of a new instance are injected into the 
data members of the Bean, Bean class defines the 
@PostConstruct callback method, and the container 
will call the method. 

 
0)(_1().tan_  nbSFSBrdycenewInsSFSBini  

)(_1 nbSFSBrdy  if diopt _  then 
)(_2. dibSFSBrdyInjectiondependency  

else 
)(_3. nbSFSBrdyrename  

)(_2 nbSFSBrdy  If pcopt _  then 
)(_. beanInsSFSBrdyuctpostconstr  else 

)(_. beanInsSFSBrdyrename  
)(_3 nbSFSBrdy  if pcopt _  then 

)(_. beanInsSFSBrdyuctpostconstr  else 
)(_. beanInsSFSBrdyrename  

 
Instance in the ready state, he can be free to 

accept a call request from the client; can be 
transactional or non-transactional nature. Timeout is 
removed or call @PrePassivate method the 
corresponding entering not instantiate or passivity. 

Smart sensor network data can be easily detected 
by real-time processing of large amounts of data may 

also need to store them. The main purpose of storing 
large amounts of information is to prepare for later 
queries, this type of information include the history 
and information about the device probing analysis of 
the results of indexing, intelligent sensor with a 
digital communication interface, this interface can be 
directly through the computer to which it belongs 
communications and liaison and exchange of 
information. In addition, intelligent sensor 
information management program is very simple and 
convenient, for example, the detection system can be 
remote control, or the lock mode, work, and the 
measured data can be sent to the remote users. 
 

 EnvBCCSogBCCS _Pr_ 
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With the sensor technology and computer 

network technology, including micro-mechanical 
systems and the associated connector, the signal 
processing technology, the development of network 
interface smart sensors, and put them on the network 
and for distributed control has become possible 
measure and gradually heating up [12]. The Smart 
sensor network can be composed of multiple high-
precision, powerful control network. And low cost, 
installation and configuration, upgrades and 
maintenance. Smart sensor networks to make it more 
complete monitoring capabilities are widely used in 
automotive, industrial process control, health care, 
environmental monitoring and so on. 

Assuming that the shape, such as a process or just 
a constant environment (i.e. the environment), but is 
in a constant environment, and the below-mentioned 
process brought. This can be achieved by a rule, with 
the non-formalized in terms of the method is: if the 
operator with a | or \ and the local environment of the 
process to migrate to a new process with the new 
local environment are possible, with the local 
environmental process can be done, which is behind 
the operational semantics rules Rule21. 

Because of a timeout when the instance is in the 
passive state, the same will be removed, of course, 
can also be accepted the method @PostActivate re-
return to the ready state.  

The final with a SFSB's life cycle can be defined 
with the following equation. Because a SFSB is 
equivalent to a client on a server extension, then the 
following equation can also be regarded as the state 
in which the client. 

Smart sensor system can be measured under 
feelings and follow certain rules to convert the signal 
device or devices, usually by sensitive components 
and conversion components, seen from the system, 
the sensor is a detection device being measured can 
feel information, and can feel detecting information 
according to certain rules converted into electrical or 
other forms of information output required to meet 
the information transmission, processing, storage, 
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display, recording and control requirements. The 
importance of the sensor is embodied in its 
automation, scientific testing, measurement 
accounting, monitoring and diagnosis systems such 
as the basic link, as is shown by Fig. 3. 

The paper presents construction smart sensor 
networks data system based on integration 
Formalized BCCS model. As computer hardware and 
software technology penetration, the microprocessor 
and sensors can be combined to produce with a 
certain data processing capabilities, and can self-test, 
self-calibration, self-compensation of a new 
generation sensors, smart sensors. Smart sensor 
network data processing occurs on the sensor 
development had a profound impact. Smart sensor 
network communication technology gradually 
matured and penetrated into all walks of life, all 

kinds of high reliability, low power, low cost, micro-
volume network interface chip is developed. 

The BCCS model is given the operational 
semantics to build a relatively complete the BCCS 
theoretical model. In this model, it is co-organized by 
the B and CCS a clear framework for the description 
of the data and behavior of complex systems. 
However, the relative B language and CCS speaking 
of BCCS the syntax is slightly more complex. BCCS 
in more detail characterizes the operation, but 
relatively CCS speaking, these operations will 
produce a more complex process. If the result of the 
operation is to be determined, will be relatively 
better, however, if the operation result is not 
determined, this problem will become more 
prominent. 

 
 

 
 

Fig. 3. Comparison results of smart sensor networks data system based on Formalized BCCS with CCS. 
 
 

4. Conclusions 
 

The main features of Smart sensor with high 
accuracy; has a good dynamic response speed; high 
reliability and stability; high SNR and high 
resolution; adaptive capacity; prices low, cost. Smart 
sensor to achieve the main way to achieve non-
integrated: the traditional sensors, signal conditioning 
circuits, microprocessors and other combinations 
which constitute the system as a whole. Is an original 
technology based on the most economical and 
efficient way. The final realization of the basic norms 
is formal description on the EJB3 SFSB life cycle. 
EJB container defines a B abstract machine, and at 
the same time to portray some operations (actions), 
these operations are basically restoring the EJB3 
some way (or APIs) reflects Beans may have 
experienced in the course of its life cycle event 
(Action). With these events in the life-cycle process, 
the use of CCS can easily describe the characteristics 
of the EJB3 SFSB the distribution of its concurrency. 
By the formal description of the SFSB life cycle so 
that the EJB3 specification SFSB the lifecycle 
process more clear and consistent, and also shows the 

B method combines CCS powerful formal 
description of the actual system capacity. 
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