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Abstract: In the field of industrial automation, factory control is often performed by Pro—grammable Logic Controller(PLC).With the

application of automation becoming more and more miniaturized and flexible, it is uneconomical to use, design and maintain a full

hardware —based PLC in these fields. The software PLC based on industrial cloud can become a Control —as —a—Service solution.

This paper introduces a multi—instance and scalable soft —PLC system architecture based on industrial cloud.Furthermore,the real -

time and scalability of the architecture based on industrial cloud are evaluated. Finally, an outlook to the prospect of cloud -based

control scene in future industrial applications is given.
Key words ; industrial control ; cloud ; soft PLC

0 (3) PLC . ,
, : .40
[]—2]O , . .
, PLC .
. 4.0 , PLC :
PLC , .
. PLC : .
R 1
PLC : .
PLC . .
, PLC ) ) PC
(1) PLC PLC ,
HMI , MES
(2) PLC PLC . :
; PLC .
) 2021 47 4 —97

http://www.chinaaet.com



THEIEARS A

Computer Technology and Its Applications

http://www.chinaaet.com

50 ms . 3 PLC
PLC . 3.1
PLC , ’
o y [3],
b [e] 2 [0],
, PLC , 4 4 )
(1) & P £ BLFE Bl
5 o i k=1 | Web s ik M v 3
] ol o I o [T o i K
’ Pz
¥ — é: B
Ju —
®
s o 2
’ 3.2 OpenPLC
3) OpenPLC!! PLC ,
. OpenPLC IEC 61131-3
’ ' , (ST) . (L)
: (FBD) . OpenPLC
° Arduino o
. PLC
PLC ,
' OpenPLC , OpenPLC PLC
O -
2
’ 1 o |' ______________
ERP  MES I
' ' R i
B4, El=yy fl> R
(SCADA) , |
| OpenPLC
Web  SCADA o ____
15-71
PLC
s PLC 3 OpenPLC
3.3 PLC
il PLC
ERP
[=giild / \ i
MES
(PaaS) , .
SCADA/HMI/DCS / \ 3.3.1
mhe [ _ _ 4 : PLC
PLC/PAC > ( ) OPC-UA
_ / \[ﬁiw . OPC-UA! orc
TR IPATE .
1 . OPC-UA

98 —www.ChinaAET.com

http://www.chinaaet.com



http://www.chinaaet.com

TEIWBEARSMAH

PaaS API
[ f3]
=il [ sasae 57D PLC o
- - )
wown ] w1 —O— I 2)
IO N YR ]
OPC-UA ,
(MOM)
BRI | AR (RabbitMQ)
ﬁ%ﬁﬁf , o
i 2 (3)
Hig2 PLC
e hkifE - MOM
] Eny
L R G . PLC
— — — — — / ° N
_+ PLC s
% (PasS) | il I
(4)
—O SRR /
WPC-UA OPC-UA
B Ul el
s (5)
e Tt
(i [ Esikin PLC s
- PLC
4 PLC
MOM
. PLC a1
, . OPC-UA (6) PLC
- ’ TCP JHTTP(s) OpenPLC
XML Web s PLC o PLC ,
3.3.2 PLC PLC o
( N . ) . . PLC
PaaS . , R
PaaS e CloudFoundry ,
H PLC ,
)
; CloudFoundry 4
4 ) , Virtual BOX , OpenPLC ,Node—
PLC o RED!"®! | CloudFoundry
(1) . :158250u,, 1.8 GHz,
16 GB, 256SSD ,,
s 5 , PLC T:
CPU o , 170 , s
) 2021 47 4 — 99

http://www.chinaaet.com



TEIWBEARSMAH

http://www.chinaaet.com

PLC

Ty
o 1 0 1 0 I 0 1 0
AT
T(I
ETHIES T
1 o 1 0 1 0 1 0
5 1/0
o Tl ’
TO o ’ ) AT’
(1):
To=T+AT (1)
) o (2)
TCDO ’
) 2T(ID0
Tiop=2T o+ Teommit+ 2Ty (2)
(3) N AT s
PLC o N=1000 ,
90% .
N
1
T=— AT 3
v 2 (3)
6 , , PLC
9 CPU
, AT ,
’ ’TI o
1.2
1
0.8
: 0.6
0.4
0.2
0
0 50 100 150 200 250 300
Ty
6
5
PLC
PLC °

100—www.ChinaAET.com

E Tanim o s S

PLC

[1] BUGHIN J,CHUI M, MANYIKA J.Clouds, big
data, and smart assets : Ten tech—enabled business
trends to watch[J].McKinsey Quarterly,2010,56(4):75-86.

[2] CHEN Y,DU Z,GARCIA-ACOSTA M.Robot as a service
in cloud computing[C].Fifth IEEE International Symposium
on Service Oriented System Engineering.IEEE , 2010.

[3] GILART-IGLESIAS V,MACIA-PEREZ F, MARCOS-JOR-
QUERA D, et al.Industrial machines as a service : mod
elling industrial machinery processes[C].2007 5th IEEE
International Conference on Industrial Informatics.IEEE ,2007.

[4] PEREZ F M,MARTINEZ J V B,JORQUERA D M,et al.
Cloud agile manufacturing[J].IOSR Journal of Engineering,
2012,2(5):1045.

[5] YANG S H,CHEN X, ALTY J L.Design issues and imple—

mentation of internet—based process control systems[]J].

Control Engineering Practice , 2003 ,11(6): 709-720.

LANGMANN R,MAKAROV O,MEYER L, et al.The WOAS

project : web—oriented automation system|[C].2012 9th Inter—

national Conference on Remote Engineering and Virtual

Instrumentation(REV).IEEE | 2012.

KARNOUSKOS S, COLOMBO A W.Architecting the next

generation of service—based SCADA/DCS system of systems[C].

Proceedings of the 37th Annual Conference on IEEE

Industrial Electronics Society , 2011.

HEGAZY T,HEFEEDA M.Fault—tolerant industrial automa-

tion as a cloud service[C].Proceedings of the 4th Annual

—_
-

—_
[e e}
—

Symposium on Cloud Computing , 2013.

KOZIOLEK H.The SPOSAD architectural style for multi—

tenant software applications|C].Proceedings of the 9th

Working IEEE/IFIP Conference on Software Architecture

(WICSA“11), Workshop on Architecting Cloud Computing

Applications and Systems.lEEE ,2011.

[10] OpenPLC[EB/OL].[2020-06-04].https : //www.plcopen.org.

[11] MAHNKE W ,LEITNER S H,DAMM M.OPC unified
architecture[ M].Springer Berlin Heidelberg , 2009.

[12] FEHLING C,EWALD T,LEYMANN F, et al.Capturing

cloud computing knowledge and experience in patterns|C].

—
e}

IEEE International Conference on Cloud Computing.IEEE ,
2012.
[13] GOLDSCHMIDT T.Towards an infrastructure for domain-—

( 1 )

http://www.chinaaet.com



http://www.chinaaet.com ‘i‘l‘ﬁﬂ[‘ﬁ*_’?b_\‘zfﬂ

4 the measurement matrix in compressive sensing|J].Signal

Processing , 2012 ,92(4) : 999-1009.

QR [7] , ) .

[J]- ,2012(5) :49-54.

[8] DONOHO D L.Method and apparatus for compressed sensing:
US 2010.Compressed sensing[J].IEEE Transactions on
Information Theory , 2006, 52(4) : 1289-1306.

[9] SZAREK S J.Condition numbers of random matrices|]].
Journal of Complexity , 1991 ,7(2):131-149.

[10] DONOHO D L.Compressed sensing[J].IEEE Transactions

on Information Theory ,2006,52(4):1289-1306.

[11] , , .

[J]. ( ),2019,46(1):18-24.

[1] ; . [J]-

,2017,36(7):50-54.

[2] CANDES E J.The restricted isometry property and its imp—
lications for compressed sensing[J].Comptes Rendus
Mathématique , 2008 , 346(9-10) : : 589-592.

[3] DONOHO D L,ELAD M.Optimally sparse representation in

general (nonorthogonal) dictionaries via L1 minimization[]J].

[12]
[D]. : ,2020.
[13] , . ]
,2019,55(1):272-276.
[14] , , .
[J]. ,2017,34(7): 1950-1952.
( :2020-05-23)

Proceedings of the National Academy of Sciences of the
United States of America, 2003, 100(5):2197-2202.
GRIBONVAL R, NIELSEN M.Sparse representations in
unions of bases[J].IEEE Transactions on Information Theory,
2004 ,49(12) :3320-3325.

[5] ELAD M.Optimized projections for compressed sensing[J].
IEEE Transactions on Signal Processing,2007,55(12):
5695-5702.

[6] ABOLGHASEMI V,FERDOWSI S,SANEI S.A gradient— X

based alternating minimization approach for optimization of

[4

—

.SAR o
(1963-), . , :

, E—mail ; 1320958927@qq.com
(1996-), , , : o

H SO0 OSSOSO 00000000000 00000000 00000 00000000000 0K

( 100 ) CA , USA ;: USENIX Association , 2012.

[15] HUBER N.Evaluating and modeling virtualization perfor—

specific languages in a multi-domain cloud platform[C]. mance overhead for cloud environments|C].Closer—Inter—

European Conference on Modelling Foundations and national Conference on Cloud Computing & Services

Applications , 2014. Science. DBLP , 2011.
[14] SHUE D, FREEDMAN J M,SHAIKH A.Performance

isolation and fairness for multi—tenant cloud storage[C].

( :2020-06-04)

Proceedings of the 10th USENIX Conference on Operating (.1986—)

Systems Design and Implementation, ser. OSDI’ 12.Berkeley,

N N o

H SO OO0 OO0 000000 00000 000 000 00 000 0O 00 00 000 00000

( 106 ) : N N o
(1987-), , ,
( :2020-05-26)

: (1988-), , ,
(1978-), , ,

) 2021 47 4 —111

http://www.chinaaet.com



http://www.chinaaet.com

hRAX 7= BR

ZAEH A, KRBT FE & W EAEER BT (o THA LAY
&, LAZKRT|H @R BETIM. LARFNDATFIZE L. ILh.
FFRATIE S ML, RERTPFERZ, FE—WEFENLE TR
TG AEE A KFERB L,

AEHA, AL LEZRBE T B2 HEE (CNKL). 773K
FHifRS-F 6. F AP SR E (45 ). DOAT. £E (&5 A4&
T8N IST B AFEFARIR M SR B 52038 A LK.

st F ik BB B AT A SRR R LA . AR FAA, KT
PRI —4) ok Bk AT R IE B ARz

R

CRETFRORNHD) Jn
F E TR R REH R A R NPT

http://www.chinaaet.com





