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Abstract Large-scale data emerge in food safety inspection and testing industry with the development of Internet technology in China. This

paper was aimed at designing toxic and hazardous substance big data risk analysis algorithm in food safety inspection and testing based on cloud

computing'"’. Cloud computing platform was set up to store the massive extensive data with geographical distribution, dynamic and high com-

plexity from the Internet, and MapReduce'™ computational framework in cloud computing was applied to process and compute parallel data.

The risk analysis results were obtained by analyzing 1000000 meat products testing data collected from the laboratory management information

system based on web. The results show that food safety index IFS <1, which proves that the food safety state is in good condition.

Key words Cloud computing, MapReduce, Toxic and hazardous substances, Food safety risk analysis

1 Introduction
In recent years, with the rapid development of the Internet, cloud
computing technology has been applied properly in the finan-

te=7 =) ete. But there is

cial® ™ , automotive ! , power industries'®
no research presenting the combination of cloud computing and
food safety risk analysis industry. Food safety state evaluation in-
dex system, proposed by Cong Li et al. 17" has been applied in
food safety risk analysis. However, as the data for risk analysis
are too small, the results are not convincing. Besides, the evalua-
tion algorithms have not been applied under the cloud technology.
Based on the Internet + food safety inspection and testing model
driven in food industry, food safety inspection and testing data in-
crease exponentially. At the same time, big data have been form-
ing. Massive food inspection and data will undoubtedly bring a
vast amount of information for the public, but the difficulty of de-
tecting useful knowledge in massive food safety inspection and tes-
ting data in administration departments, enterprises and food tes-
ting institutions increases. Food safety risk analysis has always
been a difficult problem in the food safety field, and the risk as-
sessment algorithm based on cloud computing for food safety, toxic
and hazardous substances can effectively solve the mining and uti-
lization of potential value of massive data. This paper collects the
food inspection and testing big data of national testing agencies
from the laboratory information management system ( LIMS) devel-
oped on web together, and makes full use of high availability and
high degree of virtualization features on cloud computing plat-

form!"”?

to dynamically schedule and allocate resources, thereby
meeting the precise risk analysis and efficient data mining de-
mand. This paper puts forward a risk analysis algorithm based on
cloud computing for the inspection and testing of toxic and hazard-
ous substances in food safety, the mathematical model is used in
food safety inspection and testing. This model is a kind of algo-

rithm application technology which lets food safety inspection and
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testing results reflect multivariate relationship between data, the
algorithm has been applied and operated in food safety cloud plat-
form in Guizhou Province, China, which has achieved good re-
sults. This paper is the practical application of Internet + food
safety inspection and testing mode, and it realizes a risk communi-

cation method with massive data information as the center.

2 Materials and methods

2.1 Cloud computing Cloud computing'"’

1s a computing
model for realizing the distributed large-scale data computing,
through the gathering of the mass distribution food detection results
from food safety inspection and testing laboratory resources in dif-
ferent places and in different time, providing storage and compu-
ting ability for massive food data. Cloud computing makes use of
platform virtualization and dynamic resource allocation techniques
to provide data on-demand services for the administrative authori-
ties, the food industry enterprises, testing agencies, the media
and the public. It avoids the waste of resources and improves the
utilization frequency and application performance of cloud server.
In general, cloud computing uses a large number of inexpensive
and interconnected computers on the Internet for task processing in
demand, as a result of providing big data storage resources and
computing resources for food safety inspection and testing results.
Users do not need to understand the management of cloud compu-
ting infrastructure. At the same time, cloud computing provides
the ability of dynamic load balance and horizontal expansion. With
the increase of the amount of data, more data nodes for computing
are required. Cloud computing adds nodes to the data center at
runtime and automatically transfers some of the load to the new
node to calculate. And the mechanism of cloud computing main-
tains the load balance between nodes, and it improves the load ca-
pacity of the business'™ . In addition, making use of virtualization
technology, cloud computing technology can achieve distributed
computing, centralized management of information resources and
intelligent deployment. There are three main types of mainstream

business model of cloud computing, namely Platform as a Service
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(PaaS), Infrastructure as a Service (laaS) and Software as a
Service (SaaS). The logic diagram according to this paper is as
shown in Fig. 1. In cloud computing environment, all data re-
sources are divided into multiple data centers. A data center has
tens of thousands of data nodes, these data nodes are efficiently
connected through the Internet, which can provide users with stor-
age and computing resources. With the rapid development of cloud
computing, virtualization can be applied to achieve low-cost and
large-scale computing platform. Virtualization technology can be
applied to the effective use of idle computing platform. It abstracts
the idle computing resources which contribute to the formation of
independent virtual server instances, which, therefore, independ-
ently assigns data processing and calculation and realizes the virtu-

alization of the underlying hardware.
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Fig. 1 Cloud computing logic diagram

2.2 Parallel computing model in cloud computing environ-
ment MapReduce'™ is a distributed parallel computing model
framework for processing large-scale data in a cloud computing en-
vironment, which is proposed by Google laboratory. MapReduce
processing is divided into two steps, namely Map step and Reduce
step. Tasks are formed by a large number of independent and par-
allel Map tasks and Reduce tasks. Each step can be indicated by a
function, namely Map and Reduce functions. Besides, each func-
tion uses a key <key, value > as input and output. Map steps di-
vide large-scale data processing operations into various small inde-
pendent tasks, and at the same time, the Map function will enter
the key < key, value >, utilizing virtualization technology to allo-
cate multiple sub-tasks to the computing nodes in the computer
clusters and do distributed processing. The Reduce function
processes the value with the same key, and then generates key
pairs. The Reduce step summarizes processing results of various
tasks, finally it will output the analysis results. In the develop-
ment process of MapReduce parallel computing model, firstly,
through reading the massive data collected from the Internet appli-
cations, the required processing and calculating data are split into
a lot of data blocks. In the following steps, users write the corre-
sponding MapReduce implementation procedures. Through the op-
eration of distributed computer cluster, users can decompose the
large data set, thereby forming mass key < key, value > pairs
based on the formation of series of data fragments. Such a process
can be implemented by Map and Reduce interface. The results
generated by the MapReduce programming model are finally saved
in HDFS. According to MapReduce framework, cloud computing
can achieve large-scale data processing and analysis. When using

the MapReduce computing framework for parallel computing, the
large-scale data should be consistent with the structure. For mas-
sive data mining, it is usually associated with the complexity of the
calculation algorithm such as the approximate solution, data di-
mension reduction and program iteration. And as the industry is
different, data mining algorithm often needs to be customized ac-
cording to the industry data. Therefore, the massive data mining
technology based on cloud computing and specific industry has at-
tracted the attention of the academic community and the industry.
The amount of data is usually able to reach GB or TB level in the
present. Cloud computing platform uses HDFS to support large
scale data, which can be extended in the large-scale distributed
computing cluster nodes and provides wide data bandwidth.

2.3 Risk analysis of big data based on cloud computing for
the inspection and testing of toxic and hazardous substances
in meat products The current big data analysis techniques
based on cloud computing have been applied to the Internet indus-
try and software architecture development, software design, func-
tion realization, which can fully expresses the characteristics of the
Internet big data and business logic. When it is applied to the spe-
cific industry in addition to the Internet, we first need to analyze
the characteristics of the large data of specific industries, and then
customize development based on business logic. In order to meet
the deep analysis and mining requirements of food inspection and
testing of big data according to the industry requirements and data
characteristics, this study firstly collects the Internet + food safety
inspection and testing laboratory big data based on cloud platform
through food safety LIMS deployment on website. Secondly, based
on the Extract-Transform-Load ( ETL) of data, combined with the
latest developments in the industry and the actual deployment expe-
rience of cloud computing technology, this paper presents the desig-
ning of big data risk analysis according to toxic and harmful sub-
stances in food safety in the PaaS layer (Fig. 1). In the following
step, the study implements the MapReduce computing framework
based on cloud computing for distributed computing and analysis to
obtain the final analysis result which can be visualized in software
system based on the Internet in the SaaS layer (Fig. 1).

2.3.1 Data storage. In order to ensure the highly reliable appli-
cation of food safety inspection and testing data, this paper adopts
the distributed storage mode of cloud computing to store the data.
According to food safety inspection and testing data collection of
different laboratories in different time and different locations in
LIMS on the Internet, the designed mechanism storage data are in
multiple copies. The specific operation is dividing the inspection
and testing results into different data block size, rather than the
basic copy. Then the mechanism stores data blocks in the corre-
sponding data nodes based on different configuration information.

2.3.2 Computing to store migration. In this paper, the research
related to risk analysis of the detection of food safety, toxic and
hazardous substance big data based on cloud computing is the re-
search of a data mining algorithm in food industry. The data min-
ing algorithm designed in this paper is based on the data of mas-
sive testing results. In the distributed system, the network band-
width resources are relatively scarce, and the computing power of
each node is relatively rich. In the specific operation process of
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task scheduling, the cloud computing platform integrates the stor-
age nodes and computing nodes together, and allocates and exe-
cutes specific tasks in the distributed storage nodes which store
corresponding input data blocks. This mechanism allows parallel
tasks to read input data on the local computer node, which can re-
duce network data flow to a certain extent' "’

2.3.3 Data mining. Data mining, also known as knowledge dis-
covery process, is the process of discovering potentially understand-
able and valuable information from the large scale data through the
mining algorithm. The risk analysis of food safety toxic and hazard-
ous substances is a concrete realization of data mining, the ultimate
goal of which is to extract the knowledge from the mass inspection
and testing data to extract the potential value. We hope that the data
scale will become bigger, so that the results of the data mining will
become more accurate and the risk analysis will be more convinc-
ing. Such risk analysis requires high levels of environment for the
development and application. In cloud computing platform, massive
data are stored in the data center, cloud computing makes use of
specific application risk analysis algorithm to dynamically allocate
resource to compute. And it uses the fault tolerance mechanism to
ensure the reliability and extensible property of data mining algo-
rithms. Based on the above ideas, this paper designs the data min-
ing system based on cloud computing technology. The risk analysis
algorithm for toxic and harmful substances in food safety is a kind of
data mining algorithm library. The whole structure is shown in Fig.
2. In the data mining system designed in this paper, the nodes are
divided into the main control node (TotalCtrlNode) and the working
node (WorkerNode). There is only one TotalCtrlNode in the whole
system structure, composed of NameNode, SecondaryNameNode,
data warehouse in HDFS, Jobtracker in MapReduce calculation
model , as well as the data mining algorithm. The risk analysis algo-
rithm designed in this paper is a kind of data mining algorithm in
the library. Along with the business system, more risk analysis algo-
rithms based on food safety industry can be designed in the data
mining algorithm library in the future. Among them, NameNode is
the main server of HDFS which is used for metadata of file system
management and storage. It also implements the namespace opera-
tion of HDFS such as open, close and rename, and divides the file
into several blocks, then maps into the DataNode in WorkerNode.
The data mining system designed in this study can deploy a number
of WorkerNode nodes in demand, which is composed of DataNode in
HDFS and TaskTracker in MapReduce calculation model. The Data-
Node and TaskTracker are responsible for data storage and compu-
ting respectively. The actual large-scale data are separated into data
blocks stored in DataNode. DataNode is also responsible for the ac-
tual implementing of read and write requests in accordance with the
NameNode command, and the performing of data blocks™ creating,
copy and deleting, etc. Meanwhile, TaskTracker utilizes the risk a-
nalysis algorithm developed in this paper to deal with the actual data
mining of various data blocks. In the actual operation of the system,
we firstly acquired data with different locations, different time and
different laboratory from the application system LIMS based on web,
and saved them into data warehouse. The NameNode in HDFS

based on cloud computing model will automatically divide the data

files into several pieces and store them in each DataNode in the
WorkerNode. SeondaryNameNode and NameNode are deployed and
run on different machines. The main function of SeondaryNameNode
is to assist with image files and transaction log processing by Name-
Node. The developed risk analysis algorithm is put into the algo-
rithm library of TotalCtrINode. The JobTracker under MapReduce
computing model in TotalCtrlNode node will schedule and coordinate
tasks between computing nodes, and distribute and monitor the data
mining tasks across the WorkerNode node according to the require-
ments. And it will reexecute the failure task. TaskTracker will call
these tasks on-demand, or combine the local database to perform
tasks assigned by TotalCtrlNode according to the specific business
requirements. Besides, TaskTracker will give the feedback of the
computing results and corresponding state information to TotalCtrl-
Node. JobTracker and TaskTracker adopt Master/Slave model to
work , Master and Slave send mutual commands to achieve interac-
tion. The structure of this mechanism has high fault tolerance. In
addition, it reperforms the computational tasks of broken Worker-
Node. At the same time, migration information is sent to TotalCtrl-
Node, which will redistribute tasks to the other WorkerNode nodes.
The system storage is comprised by NameNode, SecondaryNameNo-
de, DataNode in HDFS and data warehouse of LIMS on the Internet
terminal while the computing components is constituted by Job-
Tracker, TaskTracker under MapReduce model and the designed
data mining algorithm library in this paper. The data mining system
based on cloud computing technology uses the Hadoop as the big da-
ta solution, making use of the computer clusters deployed in the
cloud and based on the Linux operating system as the hardware de-
vices. In this paper, the data mining algorithm is designed in the
data mining system based on cloud computing to detect the risk from
food inspection and testing of toxic and hazardous substance big da-
ta. Because of the various factors affecting food safety and extensive
content, the risk analysis of the testing results needs to start from a
global perspective, considering the overall status of food safety from
different levels. The principle of risk analysis is utilizing the con-
nection of the important degree of food safety state, the change of
food safety state in coordination with risk analysis to evaluate. It al-
so uses reliability and sensitivity which reflects the state change of
food safety to assess '

(i) Technology principles of threshold method application.
The theoretical basis of the structure calculation of food safety toxic
and harmful substances inspection and testing big data is that there
is reasonable and comparable threshold value between human body

and the animals'™®’.

However, people’s sensitivity is higher than
that of animals. In addition, there is large genetic difference, and
the dietary habits are more different. In view of this, ADI™ |
PTWI™ or RDI"" can be used to judge. (ii) Risk analysis of big
data sets for toxic and hazardous substances in food safety inspection
and testing. Risk analysis involves specific testing index data. Tak-
ing the BHC(C H Cly) content in vegetables and the formaldehyde
content in beer for example, the testing results of big data are the
basic data of the risk analysis. To determine the risk analysis of
large data sets, it is according to the domestic and foreign standards
or regulations of all relevant food and based on the toxic and harmful



98 Asian Agricultural Research 2017

TotalCtr1Node ~
Data mining algorithm library
1.Risk analysis algorithm

for toxic and hazardous Data warehouse of LIMS

substances in food safety based on Iaternot
% ased on Interne
3 e

JobTracker NameNode SecondNameNode
o J

WorkNode?2

TaskTracker TaskTracker

3

TaskTracker

Fig. 2 Architecture of data mining system based on cloud computing

indicators and related testing big data across regions and laboratories
collected by LIMS on web. This paper designs and implements the
following algorithms based on the use of the collected original data
from the Internet and cloud computing technology to compute rele-
vant parameters, thereby doing further risk analysis. (iii) Dimen-
sionality reduction of multidimensional factors affecting food safety.
According to the completeness and minimum principle of food safety
inspection and testing, first of all, we reduce the dimensionality of
factors which affect the food safety of reduction into the following
several factors'™'. Then we implement the relevant calculation,
these five factors are namely the risk evaluation index. (a) The av-
erage content (AVE). In this paper, the average content of a cer-
tain type of toxic and hazardous substance in a specific food is

namely in the average content(AVE,,, ), also the average value of a

item

specific test of toxic and hazardous substances. The equation is as

follows :
¢
AVE,,, == (D
n
where AVE,,, is the average value of the testing index data,

computed by the toxic and harmful substances’ testing results; C,
stands for the content of testing result in sample i; n is total number
of samples. (b) Limited standards (STA). Generally speaking, for
each testing result, in accordance with international or national
standards, the standard will be specified in the limited standards
(AVE,, ). In the field of food safety, risk analysis of toxic and
harmful substances, pathogenic microorganisms and other harmful
standards

substances is usually concermned, therefore limited

(AVE
should be the upper limit. The standard regulated for

) for the risk analysis of food safety inspection and testing

item

n no " or

"not tested" and other non-digital situation, it can be regarded as
the "0". (c) Overrun rate(OUT). Overrun rate( OUT,,,, ) is in the
entire data set, the number of the testing samples’ results which ex-
ceed the limited standard (STA
equation (2):

). The algorithms can be seen as

item

OUT,, = x100% 2)
where OUT,,, stands for the overrun rate; M is the number of

data beyond the limited standard; NV is the number of the entire data
set. (d) Overrun degree (OUD). Overrun degree represents the
whole monitoring structure, all overrun data beyond the limit of the

standard (STA,,, ).
NI IR

oun,, = i (3)

where OUD,,,
data value which exceeds the limit; STA
standard ; M represents the number of data beyond the standard lim-
it. (e) Maximum (MAX). In the whole data set, the maximum

value of the inspection results is in the whole data set. In this pa-

represents the overrun degree; C; is a specific

is the index of a limited

item

per, we designed five evaluation indexes for specific test items in a
specific food, and solved the problem of the risk analysis of the spe-
cific items in the specific food. Because the food composition is very
complex, which may contain toxic and harmful substances and a va-
riety of pathogenic microorganisms, to realize the risk analysis for
food inspection and testing, we need to establish the basic food cat-
egory index. The risk analysis of the index of food category is mainly
in the following two aspects. (a) The qualified rate of food (o).
For a specific food, such as meat product, according to the specific
structured data results of each testing item, we can evaluate whether
the meat samples reach the national standard by comparing the re-
sults with national standard, namely whether it is qualified. Differ-
ent kinds of food conformity assessment standards and methods are
different. For example, in some kinds of food, as long as there is
any structured testing result of the item beyond its limits, it can be
judged as the unqualified food. In some foods, you need to consider
a number of comprehensive testing items, and then evaluate. Either
way, all the samples can be evaluated as qualified or not. Thus, we
can get the qualified rate of the food (oy,,) in the whole cloud data
set as follows:
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o = % « 100% (4)

where ¢, stands for the food qualified rate; represents the
sample volume in the entire data set to meet national standards,
namely the amount of qualified samples; N illustrates the total sam-
ple volume in data set. Thus, (1 -0, )represents the unqualified
rate of food. (b) Food insecurity degree (h). Food insecurity de-
gree (h) is used to represent the overall level of the insecurity of a
food, and it is a dimensionless number. Because there are many
food substances such as microbial or chemical substances which
harm food safety, a structure to represent the degree of unsafe food
is required. We need to do the dimensionless process to the hazard-
ous substances in food, at the same time, also need to know the
harm coefficient™ of harmful substances, the formula of food inse-
curity degree (hy,,) is as follows:
AVE,,, —STA,,,
s = 4v‘E‘,,m§>"sm ( STA xF,,.) (5)

item

where h,,, is the unsafe degree of a certain kind of food; F,

em
stands for the risk factors of the toxic or hazardous substances or
<1, AVE

pathogenic microorganisms. Typically, F, is the aver-

item item

age of the testing index value when STA,, stands for the limited
standard of the index. The equation (5) illustrates that in all the
hazards in the food, we do the dimensionless process to all the haz-

.. AVE,, —-STA
ardous substances beyond the limit, STA

Finally, we can get h,,, by cumulative

item

namely. Then,

we use it to multiply F,,, .
summation. (iv) Risk analysis of overall state data in food safety
inspection and testing. The risk analysis of overall state data in food
safety inspection and testing is based on the food safety index ac-
cording to the method of exposure assessment (IFS). When there is
hazardous substance in food, IFS can determine whether the con-
sumers are healthy, whether there are hazards. That is, IFS can as-
sess the overall state of food safety.
S IFS,

=C..c, C,

IFS =¢ (6)

where [FS, represents the food safety index of some hazardous
substances; C in food influences the health of consumers; n illus-
trates the total amount of samples. Because the toxic effects of food
hazards are related to the absolute amount the food hazards entering
into the human’s body, using the principle of threshold approach ap-
plication, when designing the evaluation of poisonous and harmful
substance of material in food safety, we believe that to evaluate the
overall state in food safety, it is more scientific and reasonable to
make use of the actual intake of hazardous substances by the human
body through the diet divided by the safe intake. The safety factor
for long-term animal testing data is 100" | but different countries
adopt different standards, generally using ADI'™ | PTW™  or
RDI""data. Under the guidance of such a theory, first of all, it can
be used to evaluate the food safety index IFS., which is a kind of
food safety index that influences health of the consumers, affected
by hazardous substance C in certain food. The calculation formula is
as follows:

EDI, - f

1F5<;=m (7)

where S/, stands for the intake of food safety, it can be valued
by the ADI, PTWI and RDI standard of different hazardous sub-
stance; bw represents the average weight (kg), the default value is
60; f illustrates the correction factor, if the safe intake uses ADI,
PTDI, the value of fis 1, and if the safe intake uses PTWI and oth-
er weekly intake data, the value of f'is 7; EDI, represents the esti-
mated value of actual daily intake of chemical substance C, EDI,
can be calculated by equation (8):

EDI,= (R, - F,) (8)

where R, stands for the residual level C in food i, namely the
testing result of chemical substance C, the unit is mg/kg; F, shows
the estimated daily consumption of food i, the unit of which is g/
(person + day). Equation (7) can be used to calculate the food
safety index IFS, of hazardous substance C, we can conclude the
impact of the hazardous substances on food safety by the above e-
quation. When IFS, <1, the hazard subtance C has no impact on
food safety; when IFS, <1, the impacts of risk of hazard subtance C
on food safety is acceptable; when IFS, >1, the impacts of risk of
hazard subtance C on food safety is beyond the acceptable limit.
Taking into account the eating habits of the consumer and a variety
of IFS, food and chemical residues in the case, the value ofowns the
additive property;

» IFS

c=C,, C" c

TFS = 9)

In this situation, when IFS <1, it is concluded that food safety

n

is in good condition and it is acceptable; when IFS > 1, the food
safety state of the consumers is not acceptable. No matter what kind
of the above situation, for any IFS, >1 , it is explained that the ex-
posure of chemical substance C has exceeded the acceptable level ,

and we should enter the risk management process.

3 Results and discussions

Data mining based on cloud computing technology is basically con-
sistent with the process of traditional data mining. The system is
made up of 6 physical computers, in which, 1 computer is the To-
talCtrlNode, the other 5 are WorkerNode. Based on the LIMS appli-
cation system on web, we collect 1000000 testing data of the meat
product of local brand in Guizhou Province in different time, differ-
ent location and different laboratories in September. And we do the
risk analysis based on the testing result of food contaminants Pb,
Hg, and As. We implement data mining and analysis, in order to
look forward to doing the big data risk analysis and assessment of
toxic and hazardous substances in food safety inspection and testing.
The acquired data can be firstly saved in the data warehouse of To-
talCtrlNode. Then NameNode in HDFS will divide the data into dif-
ferent blocks, and save the data blocks into the DataNode in 5
WorkerNode. Based on the food safety inspection and testing toxic
substance , the risk analysis algorithm is designed in the data mining
algorithm layer in the TotalCtrINode node, using JobTracker in Ma-
pReduce and Cloud computing to analyze and compute different data
blocks, and using TaskTracker to implement the analysis and com-
puting tasks. The acquired results will be stored into various DataN-
ode. According to the national standard GB2762 in China, the limit-
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ed standard STA of contaminants Pb, Hg, As is 0. Smg/kg, O.
05mg/kg and 0. 5mg/kg ™. In 1000000 groups of testing data,
there are three unqualified groups in the testing result of Pb and
Hg, two unqualified groups in the testing result of As. The unquali-
fied indicator testing results are as follows:Pb (0.6 mg/kg,0. 65
mg/kg,0.66 mg/kg) ; Hg (0.06 mg/kg,0.068 mg/kg); As (0.6
mg/kg, 0.611 mg/kg). In the application example, this paper uti-
lizes the intake data of ADI'™ | theof Pb, Hg and As is 0. 00356
mg/kg, 0.0001 mg/kg and 0.00215 mg/kg respectively. The aver-
age daily consumption of this meat product is 100g, namely, 0. 1kg.
Based on the big data risk analysis algorithm of food safety toxic and
hazardous substances designed in this paper, we implement the
cloud computing according to the collected testing data of the meat
product, and the risk analysis results in Table 1 are obtained. When
calculating the unsafety degree H
STA

Pb, Hg and As <1, we can draw the conclusion that the consumers’

because the acquiredAVE,,, <

food »

there is no unsafety degree. As the IFS of the contaminants

item

food safety state is good.

Table 1 Big data risk analysis results of the safety of poisonous and harm-
ful substance in meat products

Items Pb Hg As

AVE,,, // (mg/kg) 0.069 0.022 0.008
STA, . // (mg/kg) 0.500 0.050 0.500
OouT,,, 0.003 0.002 0.002
oUD;, 0.080 0.010 0.007
MAX,,,, // (mg/kg) 0. 660 0.068 0.611
T oo 0.997 0.998 0.998
L =00 0.003 0.002 0.002
hﬁmd - - -

IFS 0.0324 0.3683 0.006

4 Conclusions

This paper designs a risk analysis algorithm for food safety toxic
and harmful substances big data based on cloud computing in
the PaaS layer of the cloud platform through the acquisition of
Internet-based application system LIMS, the algorithm is de-
signed to achieve MapReduce programming model based on
cloud technology. Compared with the risk analysis of traditional
food safety, the use of cloud computing model makes it chea-
per, faster and easier to increase computing nodes, and due to
the high tolerance of cloud computing, the data loss because of
the node damage can be avoided. In this paper, efficient analy-
sis and value mining of the food safety inspection and testing da-
ta collected by different location, different laboratories and dif-
ferent testing organizations are realized. It is a kind of risk com-
munication method based on the mass data information and
cloud computing. With the increase of the amount of data, the
accuracy of the data mining results will be improved, the analy-
sis results will be more valuable, and the advantage of risk anal-
ysis algorithm will become more obvious.
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