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ISAL95+Architecture+

•  ISA:+Interna/onal+Society+
of+Automa/on+

•  Widely+used+reference+

architecture+standard+for+

industrial+automa/on+

•  Based+on+‘Purdue+
Enterprise+Reference+

Architecture’+

•  Gave+rise+to+IEC+62264+
•  Produc/on+systems+

structured+in+a+5Llevel+

hierarchy.+



ISA+95+Overview+

Level%%4:+Enterprise+Resource+Planning+(ERP)+

Level%%3:+Manufacturing+Opera/ons+Management+(MOM)+

Level%%2:+Monitoring,+supervisory+control,+automated+

control+of+produc/on+processes+

Level%%1:+Sensing+and+manipula/ng+produc/on+processes+

Level%%0:+The+actual+produc/on+process+

Con/nuous,+

Batch,+Discrete+

Produc/ons.+

+

DCS,+SCADA,+PLC+



Level+0:+Individual+machines+(1/2)+



Level+0:+Individual+machines+(2/2)+

• %Each%machine%is%(usually)%a%cyber9physical%system.%
%
• %Some%sensors%are%part%of%the%machine’s%internal%%
%%%feedback%control%loop.%Other%sensors%send%informaDon%
%%%out.%%
%
• Physical%elements%are%not%architected%as%layers.%



Level+1:+Collec/on+of+machines+

•  Produc/on+cell,+manufacturing+line+

•  Programmable+Logic+Controller+(PLC)+to+monitor+

and+control+material+flow+through+cell/line+

•  PLC+modules:+power+supply,+processor,+I/O,+

communica/on+

•  PLC+programming:+Ladder+diagram,+Sequen/al+

func/on+chart,+Func/on+block+diagram,+

Structured+text,+Instruc/on+list+

•  PLC+has+rela/vely+longer+useLphase+life+≈+a+
decade++



Level+2:+Supervisory,+distributed+control++

•  Produc/on+floor,+plant,+factory+
•  SCADA:+Supervisory+Control+And+Data+
Acquisi/on+

– Socware+only,+eventsLdriven+
– Suitable+for+discrete+produc/on+

•  DCS:+Distributed+Control+System+

– Hardware+++socware,+processLdriven+
– Suitable+for+con/nuous+produc/on+



Level+3:+Manufacturing+Opera/ons+

Management+

•  Manufacturing+Execu/on+System+(MES)+

– Produc/on+scheduling+and+tracking+
•  Laboratory+Informa/on+Management+System+

(LIMS)+

•  Warehouse+Management+System+(WMS)+

•  Computerized+Maintenance+Management+

System+(CMMS)+



Level+4:+Enterprise+Resource+Planning+

•  Manufacturing+resources+

– Supply+chain+management,+sales+forecast,+…+

•  Human+resources+

– Recruitment,+payroll,+benefits,+…+

•  Financial+resources+
– Budgets,+billing,+cash+management,+…+



In+Come+the+Clouds+…+



…+and+Services+

Industrie+4.0+



Thank+You!+


