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Automation technologies pose great challenges for the industry, 

especially in economically uncertain times. Buzzwords such as IoT, 

Smart Production, Industry 4.0, and Blockchain are driving the 

digitization efforts of manufacturing companies. They depend on 

internal and external experts to find technological solutions that 

work consistently in old and new machines.  

 

1. Unused software potential in detached 

engineering 

Let's take a closer look at traditional engineering: Here, three specialist disciplines work 

"side by side" and are almost detached from each other during the implementation 

process.  

In the case of new machines, the "mechanical" expert view of the machine builder 

initially dominates, from the concept to the offer. In a second step, the electrical 

requirements are determined based on the mechanics. Electrical engineering defines 

actuators and sensors in the input and output list. Only then is the software 

requirement derived from the perspective of mechanics and 

electrical engineering. 

What the customer demands is primarily realized by the 

mechanical engineering department - although both have 

different perspectives on the requirements of the machine. 

Further misunderstandings can arise in the transfer of 

information between the trades. On this basis, software 

engineering should then dock and manually program the 

machine in order to digitize or automate it. 

The catch here is that the only digital part of a machine is in the 

software. Nowhere else. If a single bit in the machine tilts, the 

entire operation tilts. 

This is where the large risk of errors and costs lies, which plant 

operators unconsciously purchase with the "traditional" machine: 

The digital must follow the mechanical and electrical. Shouldn't it 

be the other way around?  
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Manual programming is also required to anticipate all possible states of a machine and 

to program without errors, which is mathematically impossible for humans. 

 

 

 

 

At the beginning of the project planning, however, the "item" software seems to be of 

minor importance, because it represents only a small part of the total costs. A 

misjudgement. 
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The moment of truth comes with the commissioning. This is where the implementation 

of the trades meet. Only then can the software, which determines the machine function, 

be tested. 

 

Often the user interface on the HMI is adapted and discussed at length. Necessary 

process parameters are basically defined and programmed in the machine interface. 

However, if signals or functions have been forgotten or have been structured in a 

misleadingly different way, then the software programmed afterward must "serve" 

them. It is usually adopted in the manner of salami technology until the machine 

operator is satisfied and the maintenance staff and operators are able to handle the 

new machine. Even before acceptance, the software becomes a cost driver, because it is 

suddenly supposed to be the big problem solver. 

Conclusion: Much of the software potential remains untapped and digitisation 

intentions are not working. 

 

2. Technology leader "Software" by SELMO  

SELMO makes the machine visible and virtually verifiable down to the last bit. The 

software is given the status it should have today in the service of flexible production 

processes.  

To this end, SELMO loosens the Gordian knot of detached engineering and human-

impossible programming of all machine states and replaces it with a common digital 

language. This language connects all trades from the very beginning with a single 

standard, a standard method, and a patented implementation based on an algorithm.  
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The freely available SELMO standard can be imagined by the operator as a (digital) book 

in which many things are written down and in which only a few pages need to be filled 

individually. The basic functions and the structure of the machines are generically clear. 

The focus can be completely directed to the process for which the plant operator is an 

expert anyway. The operator himself decides what comes in.  

This important "content" in the standard - the empty pages, the essence of the machine 

- is collected by SELMO's SELMO Standard method. Matched to the standard 

specifications, the process and system requirements are modeled via four layers: The 

formal logic of the process STEP by STEP and the system BIT by BIT. The bit-precise 

description of system-relevant signals ensures the structure of the machine. The 

software is made more flexible by the parameters. They are simply recorded in the 

model and implemented directly in the PLC. In this way, a digital specification sheet is 

automatically created. 

 

The patented SELMO implementation ensures that the standard no longer needs to be 

programmed manually, but is generated automatically. Every bit is thus under control; 

all digital data becomes visible. A PLC and HMI code generator supports the 

programmer and generates an always uniform software structure that is verifiable and 

enables virtual commissioning. The data points are automatically available for the 

display layer and can be freely designed in addition to the basic functions of 

SequenceControl. 

Because software engineering is based on the process to be automated and not on 

individual trades and components, production can be optimized sustainably. The SELMO 

standard creates framework conditions that apply to all machines; the standard method 

provides high functional stability, operating safety, and flexibility; the patented 
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implementation by a code generator ensures early verifiability of the software by means 

of real virtual commissioning. The digital twin of the machine is present before the 

machine is physically created. 

 

 

In this way, SELMO creates a real, affordable, and virtual commissioning as well as a 

hardware-independent PLC validation on a 3D model in the earliest design phase. 

Before 80 to 90 % of the costs are spent on machine mechanics and electrical 

engineering, the plant operator gets a verifiable PLC and HMI with only 10 % of the 

investment sum. This not only avoids that this small factor "software" then becomes a 
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cost driver - the automatically generated SELMO software even minimizes the 

implementation risk and becomes the technology leader. 

2.1 ONE generally applicable digital standard  

In addition to the problem of detached engineering, there is the problem of the many 

different programming paths into a machine. Different standards have been developed 

in a cost-intensive way to ensure quality and increase the efficiency of programming. But 

even these can only rudimentarily minimize the complexity of current machine 

digitization. 

 

If a standard cannot be developed internally, it must be purchased externally. Since 

every change has to be paid for additionally, adjustments are not always made regularly. 

This is one reason why common standards lose their innovative power over time. 

In addition, a new or modified standard should be lived internally and externally. It must 

be communicated to internal employees and external suppliers, it must be checked and 

it must be ensured that everyone understands it. All this costs money and time and 

creates dependencies. Another is hardware dependency because a standard is usually 

developed on specific hardware. So it is more efficient. 
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SELMO is not only more efficient but with the SELMO Standard, it offers an effective 

lever for the purchase and operation of machines. It helps users and implementers alike 

to do the right things right. The SELMO standard does not need to be developed at great 

cost - it is already there. It is universal and freely applicable and relies on structures of 

proven programming standards from the automotive industry. 

The machine operator can concentrate fully on the process to be automated by passing 

on the standard to his suppliers. He gets a machine model that can be changed at any 

time and a machine that is maximally functionally stable and easy to operate. With 

SELMO, the supplier gets an efficient method to implement the requirements faster and 

easier - because the standard is understandable and easy to communicate with 

everyone. The PLC programmer uses the SELMO online tool as punctual or long-term 

support. 

SELMO offers a generally valid standard that is adhered to because an algorithm takes 

over the comprehensible translation for both new and old machines. The output is a 

compatible operating system that has every bit under control and displays it in real-

time. It allows monitoring of the entire machine for any condition - errors are displayed 

immediately. It also enables always the same operating concept, which can be used 

independently of the hardware. Functions can be quickly changed and extended to the 

model.  
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2.1 ONE digital standard method 

 

2.1.1  ONE digital  language 

To make every bit visible and interpretable, a SELMO machine is methodically divided 

and modeled - instead of programming: 

First of all, the standard functions that every machine should be able to master. 

Secondly, into system-relevant monitoring and signals that are constantly monitored 

and lead to immediate shutdown and display in the event of a fault. 

Thirdly, in the logical sequence and in the necessary system in bit resolution, which can 

be flexibly and clearly mapped in every machine. With SequenceControl and BitControl, 

the sequence is 100% functionally stable and easy to operate. 

Fourthly, the parameters make the application as flexible as possible. They can be 

extended by drivers. This allows a large number of parameters to be integrated as 

standard - without extra definition and programming.  

With SELMO, the interests of all parties involved are brought to a common denominator, 

translated into a common digital language, and implemented in a process-safe 

application. This makes the machine digitally visible and creates the basis - the core of a 

functionally stable and easy-to-operate machine - for Smart Factory and Industry 4.0. 

 

2.1.2  PURCHASE ONE-TIME software functions  

The digital flexibility of SELMO is based on an innovation in methodology: the logic can 

be handled independently of the functions. 

The process to be automated determines the logical flow that is modeled in the layers. 

The drivers connect the machine to the model. For the logic, it is irrelevant which 

technical solution causes the movement from A to B. At the moment it is defined, the 

corresponding driver is selected or specially developed. 

This process is based on the structure of SELMO and is made once again. The drivers 

can then be used again and again in encapsulated form as templates. This is what 

standards have always pursued. However, due to the multitude of interests that should 

apply in a standard, the benefits cannot be fully realized. 
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Worldwide there will be SELMO drivers available to everyone. The aim is to develop and 

reuse each driver or function only once in the SELMO PLC network. This will make PLC 

software more affordable and more transparent, down to the last bit. 

 

2.2 ONE generated program 

Formerly comprehensive standards were further developed or adapted externally and 

became more superficial over time. Today, it is common practice that only finished 

function modules are output. Example: A plant operator had a standard developed in 

advance, which is now available in function blocks and basic structures.  

Since the purchased standard cannot be fully tested, the modules are passed on to the 

sub-supplier. If the latter notices during commissioning that a function is faulty, it is 

passed on to the customer (standard purchaser), who passes the faulty module on to 

the standard developer, who makes the correction and sends it back to the plant 

operator so that the latter can pass on the optimized module to the sub-supplier. This 

procedure is, to put it mildly, complex, non-transparent, and creates dependencies. 

In order to make the PLC implementation more efficient, SELMO has bundled the most 

proven programming standards of the automotive industry. They were developed in 

detail, were located in a separate department at the OEM, and have proven themselves 

in practice in many car productions. 
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This common denominator and the general 

validity of the SELMO standard are already new. 

The additional technological innovation, 

however, is that it no longer needs to be 

programmed manually. 

This is where SELMO Engineering comes full 

circle: from the tested standard, the standard 

method for modeling, to the code generator, 

which converts the model into software for 

machines. Long training sessions, checks, and 

unavoidable copy and paste errors are 

eliminated with just one click.  

This small but effective generator is represented 

by SELMOtino, the robot for machine 

programming. It knows the digital standard - the 

machine operator knows the process. SELMOtino 

knows every bit in the machine and keeps it 

"digital fit".  

The SELMO innovation at the point is "automation for automation". The PLC and HMI 

generation makes the impossible possible. This gives programmers time to focus on 

their success competencies. SELMO supports them exactly where they need it. 

Templates and sequences for small machines will be available for download in the 

future. In addition, SELMO can also be implemented manually - as required. 

o   

2.3 ALL data digitally visible 

The "Internet of Things" relies on interfaces to make data digitally visible and use it. 

SELMO digitises down to the last bit and ensures the continuity of digital data from the 

machine to the top management data record. 

SELMO creates a real digital data twin of the machine because the software can follow 

the process - and not the other way round. This makes IT solutions really economical, 

right up to the top. The simpler the application, the more successful the 

implementation. 

For the plant operator, this means that all machine data are visible in the SELMO 

software and can be evaluated at any time. SELMO machines make smart production 

safe, as all data is available in the machine in raw form and can be imported and 

exported to MES and ERP systems.  
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The advantages in detail 

● Today it is becoming more and more important to collect OEE key figures on 

machines. With SELMO, every assembly can be evaluated with an OEE - every 

component gets its own identifier. Standard drivers make all important data 

points visible and accessible via standard interfaces.  

 

● With SELMO, the software can be created as early as possible to make real virtual 

commissioning with the actual PLC program and HMI - and in retrofitting 

machines as late as necessary. The SELMO reengineering of process and system 

makes it possible. 
 

● With SELMO, machine models will be stored in the future. These can be 

generated at any time on different hardware. This means that manufacturers and 

users no longer run the risk of having to reprogram everything when hardware 

changes are made. 

 

 

● SELMO makes energy management more sustainable and easier: The energy 

consumption is recorded and collected and evaluated without additional effort. 

The power consumption is constantly monitored and can also be specifically 

evaluated in case of design errors or overloads. 

 

● Ecological energy use and optimization go hand in hand: Actuator data can be 

returned anonymously to the manufacturer for the optimization of design and 

development, especially via IOT or cloud services. 
 
 

So with SELMO, machine operators can buy machines that they "have visible" at the 

beginning. In the end, they can check the performance of the engineers in detail. This 

gives them more control over project quality and machine operation, even if they don't 

understand much about engineering itself. In the future, they will be able to purchase 

mechanical and electrical equipment and create the software themselves - or have it 

created just as reliably. Trained SELMO Education graduates support the 

implementation as system engineers and train on SELMO. Hardware-independent and 
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with maximum functional stability, SELMO brings the easy-to-operate machine into 

production with digital transparency. 

 

2.4 SELMO for ALL: The distribution system 

 

 

 

SELMO's distribution system relies on partners and licensees worldwide. Sales partners 

support the introduction of SELMO and train the licensees. The SELMO partners in turn 

train their suppliers according to SELMO. In this way, SELMO ensures rapid and 

successful cooperation. SELMO partners do not have to do without proven suppliers. 

SELMO does not want to reject or displace anything that has proven itself and makes 

sense. 

SELMO relies on mutual success in the realisation of machine projects. Only if both sides 

are successful, the relationship can be consolidated. SELMO brings the necessary 

flexibility to the market so that everyone can build on their strengths. SELMO builds 

bridges between new and old, making it easier for everyone. With each partner, the 

market for licensees becomes larger and with each licensee, SELMO will be successfully 

used in machines.  
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This makes the market for machine software more transparent and flexible for all 

partners. The technology partnership is built on a strong foundation: the benefits in the 

application and the adaptability for new challenges. 

 

 

 

2.5 Status SELMO 2020 

 

● SELMO can already generate step chains for Beckhoff that are simply imported 

into existing structures.  

● SELMO can already model and generate the SELMO structure on Beckhoff, which 

is fundamental for PLC programming. All functions are defined and implemented 

- without complex specifications and training. 

● The SELMO Modeler is already available online and can be used worldwide. 

● SELMO already generates a Windows-based HMI with the basic functions of the 

SELMO standard. 

● Already today, processes, systems, parameters, and HMI can be modeled in four 

layers. 

● With every future customer who needs different hardware as a platform, the 

SELMO Creator is adapted and made available. 

 

 


