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IND 4.0 s pohladu podnikovych informacnych
systémov, Pozicia MES softwérov v ramci podnikove;j
informatiky, tok dat a prepojenia na nadradené
systémy.

Vladimir Surka

www.tempest.technology
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Funkcionalita MES a ERP Tempest
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PROCESS MANAGEMENT

* ProfiBus / Priemys.

[
FULL FUNCTIONS OF MES — BY MESA* -
Podnikova
O RESOURCE ALLOCATION AND STATUS Ethernet uroven
- l :
O OPERATION/DETAIL SCHEDULING MES :
O DISPATCHING PRODUCTION UNIT 11 Pre)’adz‘io"a
. Gateway uroven
b l .
O DOCUMENT CONTROL ~ Ettisimiet g
O DATA COLLECTION BEADNHN -! e ]
d Gateway [EEEES o
O LABOUR MANAGEMENT o , | Technologicka
ProfiBus / Priemys. Uroven
ethernet

O QUALITY MANAGEMENT
O

. : Uroveft
O MAINTENANCE MANAGEMENT : ethemet :

: i prvkov
O PRODUCT TRACKING AND GENEALOGY a riadenia
O PERFORMANCE ANALYSIS R s R S T T G R ;
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MES Functionality R

Dispecing a vyroba

Riadi vyrobny tok pomocou riadenia pracovnych miest, objednavok, Sarzi,
davok, pripravkov a zariadeni, vyrobnych objednavok. Zahfna informacie o
pracovnych sekvenciach v ktorych je potrebné vykonat operacie.

Riadenia kvality

Poskytuje merania v realnom ¢ase zhromazdené vyrobné data pouziva na
zabezpecenie kontroly kvality vyrobkov a na identifikaciu problémov
vyZadujucich si pozornost.

Zahina sledovanie SPC / SQC a spravu kontrolnych operacii offline.

Zbieranie a ziskavanie udajov
Ziska operacné data a parametrické udaje spojené s vyrobnymi zariadeniami
a procesmi. Poskytuje stav vyrobného zariadenia v realnom Case
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MES Functionality

Riadenie procesov

Monitoruje vyrobu a bud automaticky koriguje alebo poskytuje rozhodovaciu
podporu operatorom na opravu a zlepsenie priebeznych funkcii. M6ze
zahrnat spravu alarmov na zvladnutie odchylok v procese

Sledovanie vyroby a genealodgia

Poskytuje aktualny stav vyroby a operacii.

Informacie o stave mozu zahrnat personal, pouzité materialy, aktudlne
vyrobné podmienky. Zahrfna zaznamenavanie informacii o vyrobe tak , aby sa
umoznila spatna vysledovatelnost Sarze.

Sprava dokumentov

Kontrolné zaznamy a formuldre, ktoré sa musia udrziavat s vyrobkom.
Zahrna pracovné pokyny, recepty, vykresy, standardné prevadzkové postupy,
davkové zaznamy.

Poskytuje instrukcie pre operacie a ovladacie prvky zariadenia
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MES Functionality

Analyza vykonnosti

Poskytuje v realnom case hlasenie o skutocnych vysledkoch vyrobnych
operacii spolu s porovnanim s predchadzajucou historiou a oCakavanymi
vysledkami.

Vysledky vykonnosti zahffaju vyuzitie zdrojov, dostupnost zdrojov, ¢as
cyklu, sulad s planom a standardmi.

Planovanie a rozvrhovanie operacii
Poskytuje poradie pre operacie zalozené na prioritach, atributoch a
vyrobnych pravidlach.

Alokacia a stav zdrojov
Spravuje zdroje priamo suvisiace s kontrolou a vyrobou.



MES Functionality

Riadenie pracovne;j sily

Poskytuje prehlad o dostupnosti a stave personalu.

Zahrna sledovanie ¢asu na pracovisku, sledovanie certifikacie, ako aj
pripravnu pracu ako zaklad pre tvorbu ABC.

Moze spolupracovat s algoritmom pridelovanie zdrojov pre optimalne
rozvrhovanie.

Riadenie udrzby

Funkénost pre sledovanie udrzby zariadeni a nastrojov.
Zabezpecuje dostupnost zariadeni a nastrojov pre vyrobu.

MoZe tiez zahriiat planovanie pravidelnej pre preventivnu udrzbu.
Udrziava historiu minulych udalosti na pomoc pri diagnostike
problémov.

Tempest
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Funkcionalita

MES a ERP

Enterprise Performance Reporting

Demand . _ Cost Human Resource
Planning Supply Chain Planning Accounting Management
Sales & Material Production Warehouse Maintenance
Distribution Management Planning Management Management
Manufacturing Execution Systems
Detail Process Recipe Performance Process
Scheduling Optimisation Management Management Analysis
Resource Production WIP Material Production Quality
Management Execution Management History Management
SCADA / PCS Systems
Real-Time Real-Time
Execution SPC
Real-Time Real-Time
Control Monitoring

Tempest

IT makes sense

Level 4
Business Planning & Logistics

Level 3
Manufacturing Operations

Level 2
Plant Floor Control
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e Ocakavania od ERP sa nepodarilo naplnit

e Nemoznost rozsirovania funkcionality ERP



Preco MES ? “Tempest
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e ERP je transakcne orientovany nie real-time
e ERP je financne orientovany systém
e ERP ma cCasto vyrobnu funkcionalitu ako black-box

e ERP je robustné ale tazko kustomizovatelné riesenie



Preco MES ? “Tempest
Systém / ¢as odozvy

4 )
Planning ERP
Level (Enterprise Resource Planning)
- J
| MES
Execution (Manufacturing Execution System)
Level Vs ~N
SCADA
: (Supervisory Control and Data
Supervisory Acquisition)
Level J
DCS
(Distributed Control
Control System)
Level PLC
(Programmable Logic
Controller)

ms sekunda hodina den tyzden mesiac rok
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e Automatizacia vyrobnych zariadeni. Zavadzanie

Podnikova
plnoautomatizovanych liniek s riadiacimi pocitacmi (napr. Groven

PLC automaty )

Prevadzkova
e Zavadzanie zbernic a MES systémov umoznujuce uroven

vykonavat zakladnych 11 funkcii pre riadenie a sledovani Technologicka

uroven
vyrobnej zakazky zadefinovanych podla MESA

International . .
Uroven

prvkov
e Zosietovanie a vzajomné prepojenie vyrobnych zariadeni, riadenia

MES systémov, ERP a BI.




Datové prepojenie

MRP 1/ Planning
Corporate -------------- ERP ® When/What to make
. ® Planned/standard lead times/
batch, yields/wastes/costs
production planning, production run
scheduling reporting or
completion Execution
' ® Production management/tracking
Plant -------------------- MES - WIP, equipment, operators
_ ® Production scheduling
2—actual process conditons, ® Quality control/SQC
: completion of process steps .
recipes and operations, performance ® Costing
process setpoints : ® Maintenance
operating instructions of equ_lpment and raw .
material and operator ® Management functions -
L4 actions Communications, reporting
Robots/ Control
PLC AGV ® [adder |OgiC
® Continuous feedback
® PID

® Advanced control
DCS
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Master data:
BOM,stroje,zamestnanci,vyrobky..

Vyrobna objednavka
status,mnozstvo,termin ..

Aktualizacia objednavok,stav,

Spotreba materialu,
Casové udalosti




Datové prepojenia

Planning Execution Control
MPRI I/ERP M ES Process Instructions: Recipes, Monitoring & Sensing
Work Instructions, Part Programs,
Product Demand L ] Process
. . Order Specific, Machine
i BOM/Formula/Recipe/Drawing Utilisation. Work Certificati Equipment
Forecasting /Part Program Resource Alloc./Status Ltlisation, Work Certification o t
. . . equirements nvironmen
Costing Eeso_urc/e; Operations Scheduling Operator Instructions: Scheduled Labor
Production Planning outing/Process Production Dispatching (predictive) & Preventative .
.. Labor Characteristics - Material
Product Definition Inventory Status Document Control Maintenance, _
Process Definition SOP. HEALTH. WORK Instructions Data Collection/Acg. Material Safety Instructions Control
SOP ' ! e e (documents), Machine Operation Machine Control
g o Instructions (documents) I c |
Human Resources WIP Status/Traceability Regulatory Contro
Inventory Management Order Status/COmpletions Quality Management Drill Down (i“‘i;u"ies) ittattus Realtime QC
Purchasing /Start-Due-End Performance Analysis < rocessStatus | Adyanced Process Controls
o Resource Status/Usage Batch End Reports .
Distribution Labor Status/Usage Process Management Operations
Material Status/Usage Product Tracking Ad Hoc Inquires Process Sequencing
Actual BOM/Formula/Recipe/ and Genealogy Materials Analysis Machine & Process Instructions
R(r:uwz;lngﬁi:;g/irr%%;as? Maintenance Events: Time/Date/Lot/Alarms Labor Instructions
- Data Collected from Monitoring Human Machine Interfacin
Product Genealogy/Traceability Management Functions: Process, Equipment, Saf g
/As Built Information Environment, Labor, Material, Product _ arety
Scrap/Waste Parameters Maintenance
Focus: Focus: Focus:
Customer Product Process

Decision Location:

Office

Decision Location:
Factory

Decision Location:
Shop Floor/Plant Floor

MESA International-White Paper




Vyhody a benefity MES systémov Tempest

* Poskytuje presnejsiu celopodnikovu viditelnost vyrobnych operacii
* Zlepsuje rozhodovanie zalozené na informaciach v realnom case

» ZlepSuje vytazenost zariadeni a zdrojov
Spojenie obchodnych a vyrobnych procesov pomocou workflow.

 Umoznuje sledovanie KPI v realnom case o produktivite, kvalite,
vynosoch a vykonnosti.



Vyhody a benefity MES systémov Tempest

Benefits as listed by Manufacturing Enterprise Solutions
Association (http://www.mesa.org)

— Reduces manufacturing cycle time

— Reduces or eliminated data

— Reduces work-in-process

— Reduces or eliminated paperwork between shifts
— Reduces lead times

— Improves product quality

— Eliminated lost paperwork

— Empowers plant operations people



http://www.mesa.org/
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EMI and Enterprise-wide MES

MES and ERP adoption B Lower Mid-Market = Upper Mid-Market Large Enterprize
Based on
H Lower Mid-Market  ® Upper Mid-Market Large Enterprize Respondents
25% weith MES 25%
B3% implemented

79% \h

65% Based on Respondents
with both MES and ERP 149%
1’ 13%
46% 46% 11%
9%
38% 36%
26%
17%
Currently use EMI Enterprise-wide MES deployment

Source: Aberdeen Group)

Currently vse MES Currently uze ERP MES and ERP Integrated
Source: Aberdeen Group

KPI performance -

On time WIP
Market Segment delivery DMUV reduction
Large Enterprise 93% 4.6% 30%
Upper Mid-Market 94% 2.0% 52% These statistics are based
. on Discrete Manufacturers
Lower Mid-Market 90% 4.1% 40% Source: Aberdeen Group
Industry average 21% 4.1% 34%




Telefon
+421 (2) 502 67 111

Fax
+421 (2) 502 67 100

Informacie
info@tempest.sk

Obchod
obchod@tempest.sk

TEMPEST a. s.
Galvaniho 17 /B
821 04 Bratislava 2
Slovenska Republika
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http://www.facebook.com/tempestsk
http://www.linkedin.com/company/tempest
http://www.youtube.com/channel/UCno2BS_iK3fOARiCLd3Fd9A
http://www.tempest.sk/

