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FIG. 1 

 

Obtain work data 

Establish a message queue, and sequentially add the work data into the 

message queue 

Determine whether a storage engine uses a sequence strategy or a 

thread strategy based on a data volume of the work data 

When the storage engine uses the sequence strategy, sequentially extract the 
work data from the message queue in a single-thread mode based on an 

adding sequence of the work data added to the message queue 

When the storage engine uses the thread strategy, extract the work 

data from the message queue in a multi-thread mode 

Perform data cleaning on the work data extracted from the message 

queue, and store normal data obtained by cleaning in a database 
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FIG. 2 

 

Screen work data to obtain abnormal data 

Store the abnormal data in a database or an abnormal log 
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Perform message parsing on work data 
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data violates a uniqueness 
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FIG. 5 

 

Determine that a storage engine uses a Highest security strategy, a 

Normal security strategy, or a Lowest security strategy based on 

input information 

Obtain work data 

Establish a message queue, and sequentially add the work data into 

the message queue 

Determine whether the storage engine uses a sequence strategy or a 

thread strategy based on a data volume of the work data 

When the storage engine uses the sequence strategy, sequentially extract 

the work data from the message queue in a single-thread mode based on 

an adding sequence of the work data added to the message queue 

When the storage engine uses the thread strategy, extract the work 

data from the message queue in a multi-thread mode 

Perform data cleaning on the work data extracted from the message 

queue, and store normal data obtained by cleaning in a database 
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FIG. 6 

 

 

FIG. 7 

 

When a storage engine uses a thread strategy, count the number 

of threads 

Obtain the number of messages of work data extracted from a 

message queue 

Obtain a data volume of normal data 

Obtain a data volume of abnormal data 

Obtain the number of active slave threads, the number of idle slave 

threads, the number of created slave threads, and the number of 

destroyed slave threads 

Create or destroy the slave threads based on the number of the active 

slave threads, the number of the idle slave threads, the number of the 

created slave threads, the number of the destroyed slave threads, and a 

data volume of work data 
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FIG. 8 

 

FIG. 9 

 

Screen whether work data is non-multicast data or 

multicast data 

When the work data in a message queue is the non-multicast data, set a data 

volume upper limit of the work data extracted from the message queue 

Extract the work data from the message queue 

based on the data volume upper limit 

When the work data in the message queue is the multicast data, split 

the multicast data into the non-multicast data, and extract the work 

data based on the data volume upper limit 

Set a timeout limit for extracting work data from a message queue 

When there is no data in the message queue and time for extracting 

the work data does not exceed the timeout limit, wait for the work 

data to be added into the message queue 

When there is no data in the message queue and the time for 

extracting the work data exceeds the timeout limit, stop extracting the 

work data from the message queue 
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FIG. 10 

 

 

Determine whether a message queue and a database are 

online and down 

When the message queue and the database are down for the first time, perform 

data cleaning on extracted work data, save breakpoint data of the work data 

extracted from the message queue, and switch to a thread strategy 

When the message queue and the database are online for the first time after being 

down, resume performing the operation of extracting the work data from the 

message queue based on the breakpoint data, and switch a storage engine to use 

the thread strategy 
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FIG. 11 

 

Control a storage engine to be regularly disconnected from and 

reconnected to a message queue and a database separately 

Determine 

 whether the storage engine 

is disconnected from the 

message queue 

Determine  

whether the storage engine 

is disconnected from the 

database 

Yes Yes 

Control the storage engine to be 

immediately disconnected from and 

reconnected to the message queue 

Control the storage engine to be 

immediately disconnected from and 

reconnected to the database 

When the storage engine is successfully disconnected from and 

reconnected to the message queue, and the storage engine is 

successfully disconnected from and reconnected to the database, switch 

the storage engine to use a thread strategy 
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FIG. 12 

 

Determine whether a storage engine uses an immediate stop strategy or 

a delayed stop strategy based on input information 

When the storage engine uses the immediate stop strategy, terminate 

and destroy a thread when stopping extraction of work data 

When the storage engine uses the delayed stop strategy, perform data 

cleaning on the extracted work data when stopping the extraction of 

the work data 

Terminate and destroy the thread after the data cleaning is completed 
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FIG. 13 

Programmable logic controller of mechanical equipment 

Acquisition engine 

Message queue 

Storage engine 

Storage medium 



 

 

 

－12/14－ 

 

M
ai

n
 t

h
re

ad
 

S
ta

rt
 

L
o
ad

in
g
 

co
n
fi

g
u
ra

ti
o
n
 

C
o
u
n
te

r 

S
la

v
e 

th
re

ad
 p

o
o

l 

C
o
u
n
t 

d
at

a 

C
o
n
tr

o
ll

er
 

U
p
d
at

e 
th

e 
n
u
m

b
er

 o
f 

ac
ti

v
e/

id
le

/c
re

at
ed

/d
es

tr
o
y
ed

 

sl
av

e 
th

re
ad

s 

A
b
n
o
rm

al
 l

o
g
 

p
ro

ce
ss

in
g
 

M
em

o
ry

 

R
eg

u
la

rl
y
 e

x
ec

u
te

 a
 

d
is

co
n
n
ec

ti
o
n
 a

n
d
 

re
co

n
n
ec

ti
o
n
 s

tr
at

eg
y
 

E
x
ec

u
te

 a
 s

to
p
 

st
ra

te
g
y
 

E
n
d
 

D
is

co
n
n
ec

ti
o

n
 

an
d
 

re
co

n
n
ec

ti
o
n
 

R
eg

u
la

rl
y
 e

x
ec

u
te

 a
 

th
re

ad
 s

tr
at

eg
y
 

S
la

v
e 

th
re

ad
 

p
o
o
l 

U
p
d
at

e 
th

e 
n
u
m

b
er

 o
f 

m
es

sa
g

es
 

to
 b

e 
p
ro

ce
ss

ed
 a

n
d
 t

h
e 

n
u
m

b
er

 

o
f 

m
es

sa
g
es

 b
ei

n
g
 p

ro
ce

ss
ed

 

E
x
ec

u
te

 a
 

b
at

ch
 s

tr
at

eg
y
 

W
h
en

 a
 m

es
sa

g
e 

q
u
eu

e 
is

 

d
o
w

n
, 

im
m

ed
ia

te
ly

 e
x
ec

u
te

 a
 

d
is

co
n
n
ec

ti
o
n
 a

n
d
 

re
co

n
n
ec

ti
o
n
 s

tr
at

eg
y
 

Q
u
eu

e 
d
at

a 

it
er

at
o
r 

W
h
en

 a
 d

at
ab

as
e 

is
 

d
o
w

n
, 

im
m

ed
ia

te
ly

 

ex
ec

u
te

 a
 d

is
co

n
n
ec

ti
o

n
 

an
d
 r

ec
o
n
n
ec

ti
o
n

 

st
ra

te
g
y

 

F
il

te
r 

P
ar

se
r 

P
er

fo
rm

 d
at

a 

cl
ea

n
in

g
 

F
IG

. 
1
4
 



 

 

 

－13/14－ 

 

 

FIG. 15 

 

Automatic system 

Data obtaining module 

Message queue establishment module 

Strategy determination module 

Data access module 

Data cleaning module 
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FIG. 16 
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