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Tasks and processes of production control | From Industry 3.0 to Industry 4.0

Industry 3.0

Industry 4.0

Information

Material

Machines

Flexible, but with a lot of waste Efficient, but unflexible

Machines

Information

Material

•Efficient processes with high 
flexibility.

•The material (product) is the 
information medium.

•Using intelligent machines, set-
up times can be significantly 
reduced.

•The vision is One Piece Flow: 
Short cycle times and high 
number of variants.

Target: Autonomous processes for lot size 1 at the costs of mass production
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Tasks and processes of production control | The dilemma of production control

On-time delivery(target -> 100%)

Low stock (target -> 0) High degree of capacity utilization (target -> 100%)

Where is the focus of the
company?
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Tasks and processes of production control | Conflict between economic and market targets

On-time 
delivery

High 
profitability

High capacity
utilization

Short 
cycle time

Low 
stock 

Market targets
(time targets)

Economic targets
(cost targets)
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Tasks and processes of production control | Challenges

 Stock is too high

Wrong component to be processed on the machine

 Forecast versus actual consumption

 Planning versus Murphy

 Stock is too low

 Discussion about lot size / Collecting orders

 Urgent orders

 Synchronization of preceding processes

 Quality problems (Complaints / Rework)

 Highly flexible production with low production costs

 Increasingly shorter delivery times with more and more variants
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Basics and functions of MES | Integrating MES into the automation pyramid

E/As

MPS

SCADA

MES

ERP
Company

level

Operation management
level

Process (management)
level

Control
level

Field
level

I 4.0
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Basics of production control | Differences MES & ERP

Enterprise Resource Planning (ERP) Manufacturing Execution System (MES)

Quick and flexible

Planning & optimization of production (shopfloor)

Short term (minutes to hours)

Predominantly motion data are used

Department- and system specific index numbers

Complex and slow

Planning & optimizations of business processes

Mid- to long term (days to months)

Predominantly core data are used

Cross-company index numbers

ERP is the basis & MES facilitates an efficient
implementation of the rough planning
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Basics of production control | Tasks of ERP

Rough planning of production
• Capacity planning
• Quality planning
• Inventory management
• Material requirments planning

(rough)

HR management
• Payroll accounting
• Recording of working time
• HR planning
• Competency management

Sales planning
• Managing order entries
• Sales planning
• Customer interface
• Price management

Finance
• Accounting
• Budgeting

Controlling
• Financial controlling
• Indicators

Core data
• Bill of material
• Machine core datan
• CAD-Data

Material management
• Purchase of assets and 

consumables
• Warehousing

Enterprise Ressource Planning 
(ERP)
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Basics and functions of MES | MES tasks

MES – definition VDI 5600 Festo MES4

• Order management
• Detailed planning and detailed control
• Management of production equipment
• Material management
• HR management
• Data collecting
• Performance analysis
• Quality management
• Information management

MES4 can accomplish almost all typical tasks of a classical
MES, yet in a reduced scope!

• Order management

• Detailed planning and detailed control

• Management of production equipment

• Material management

• HR management

• Data collecting

• Performance analysis

• Quality management

• Information management



• Order and material management over database (ACCESS over ODBC)

• easy communication between PLC and MES over TCP/IP (PLC-Library) 

(roundtrip < 30ms) more functions addable

• No „main PLC“! Each PLC communicates directly with the MES (easy to 

understand) no redundant data management

• each station can get each information at every time from the MES

• create and manage buffers in MES (buffer zones are possible)

• Box –management and -configuration in MES (Templates for boxes)

• Traceability of each order position

• easy OEE- end efficiency -report

• easy customer management

• Overview of each station

• calculate transport routes to a station dynamically during runtime

• defined users with different rights

• Connection to SAP ME over OPC-UA

MES4  - Features

Industry 4.0: Software
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Structure and menu of MES 4 | Exercise – finding the functionalities according VDI guideline 5600 

Order management

Detailed planning and detailed control

Management of production equipment

Material management

Data collecting

Performance analysis

Quality management
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Structure and menu of MES 4 | Explanation of the functionalities
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4.1 Basics, tasks and processes of production control

4.2 Basics and functions of Manufacturing Execution Systems (MES)

4.3 Structure and menu of MES 4

4.4 Creating new parts & work plans with MES4 

Module 4

4       Production planning & control with MES4
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Aufgabenstellung

Creating new parts & work plans with MES4 | Exercise

1. Defining a sequence
2. Preparing a new component
3. Preparing a routing card
4. Linking the component with

the routing
5. Filling the stock
6. Starting the production order

3

2

5

6

1. Taking out
2. Turning
3. Heating
4. Inserting

Exemplary sequence
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Using MES 4 | Generating new product entries and work plans

1. Generating a new product entry

2. Generating a new work plan

3. Wedding of product & plan
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Using MES 4 | Starting and planning orders

Starting & planning production orders

Starting & planning customer orders
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1 Basics of Lean Management & Industry 4.0

2 Basics of Value stream analyses and -design

5       Process optimization with MES4
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Bottom Up | From value add and waste…

Value add:

Value added is that part of an activity for a product or a service for which the 

customer is actually willing to pay.

Unavoidable Waste:

All activities which are strongly necessary to enable value add but without an 

own part of value add. 

Waste:

Work that does not result in a benefit for the company or the employees, but 

which circumstances dictate has to be done. 
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Seven kinds of waste | Overview 

.
Any kind of transport is 
waste because it 
doesn’t add value.

1. Transport
Is there a shorter way or is it 
possible to avoid the transport 
completely?

2. Inventory

Inventories are products 
that do not pull in scales 
yet.

Problems often and only become 
visible, after inventory has been 
reduced!

3. Movement
Searching for material, 
tools, documents, etc are 
unnecessary movements. 

Could the order or layout be 
improved so that the 
important things are instantly 
within one’s reach? 

4. Waiting

Waiting means not being able 
to keep on working because 
of waiting for something.

Waiting is easy to detect. The 
process has to be reorganized 
so that no waiting occurs.

.6. Overprocessing
Is there an easier and 
faster way to reliably 
solve the task? 

Often we work more 
exact as the customer 
demands. 

.5. Overproduction

Overproduction means to 
produce too much or too early.

Only produce, what is 
needed, when it is needed; 
in the required quantity!

.7. Scrap & rework

Waste caused by scrap and 
rework has to be avoided under 
all circumstances.

Quality from the beginning! 
– Customers only pay for 
good quality, not for faulty 
parts.

Detect waste, problems have to be 
visible!

1
2
3
4

5
6
7
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1 Basics of Lean Management & Industry 4.0

2 Basics of value stream analyses and -design

Module 5

5       Process Optimization with MES4
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Value stream mapping | Introduction

1. Value stream mapping

A tool for the identification of 

value streams in companies …

2. Value stream design

… to allow substantial

improvement

of the process.
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CompanySupplier Customer

Value stream mapping | What is a value stream?

Processing 

A value stream represents all activities (value-adding and non-value-adding) necessary to produce and market a 
product. 

• The production workflow of a raw part/raw material until the finished product reaches the
customer.

• Every company process or workflow.
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Value stream mapping | Steps to establish the current status

1. (Preparation)

2. Selection of the product and product family

3. Establishing customer data

4. Value stream mapping from job order to 

delivery (material flow)

5. Value stream mapping from customer order 

to job order (information flow)

6. Collecting data on the quality of process 

steps

7. Collecting data on distances, inventories 

and the timeline


