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The evolution of the Human Machine Interface

Technological developments tend to be evolutionary, with innovations influ-

encing the development in one direction or another. Looking back on nearly 30 

years of PC-based control technology, one realizes that technological innova-

tions eventually find their way from the IT marketplace into automation tech-

nology, where they are more persistent.

As early as the company’s S1000 automation system using MS-DOS, Beckhoff 

developed user interface technology which was characterized by the separation 

of design and logic. An instruction language controlled the image formation 

much in the way that HTML operates today, except that it was proprietary and 

used text-based “block graphics”.

With the spread of Windows operating systems (OS), graphical user interfaces 

found their way into automation technology. Visual Basic was the tool of choice 

for Beckhoff software developers and our customers. Developers found it easy 

to implement, enabling them to quickly achieve presentable results. The first 

demo application demonstrating TwinCAT automation software at the 1998 

Hannover trade show already featured service videos, animations of a machine 

process and a circuit diagram showing a simulated fault. However, for some 

automation specialists, a disadvantage was that a certain amount of program 

code had to be written to create a functioning user interface (HMI).

Configuring instead of programming provides developers with exceptional 

advantages. This has always been the basis to justify the use of a specialized 

visualization tool in automation technology. However, these specialized tools 

were not always as flexible as most programmers would have liked. The options 

remained limited. If the task went beyond displaying color images, the use of 

a script language was unavoidable. Ideally, script language should also offer 

access to general IT technologies such as databases and network protocols, 

which brings us back to Visual Basic.

Ultimately, Visual Basic as a so-called RAD tool (Rapid Application Develop-

ment) was replaced by .NET-based programming languages. Object orientation 

and type certainty – in conjunction with more sophisticated software tools – 

made software development easier and improved product quality. Libraries 

with automation-specific control elements were used to connect to the ma-

chine controller. The development would probably still continue in this vein, if 

not for the rise of the Internet.

In an internal memo with the title “The Internet Tidal Wave”, Bill Gates sug-

gested that, as early as 1995, Microsoft’s main competition would come from 

“the Internet”. The crest of this wave has taken some time, but today it is clear 

that web-based technologies have become firmly established and perhaps 

even dominate by leveraging the Internet and the widespread use of mobile 

devices. In fact, the majority of Internet access no longer takes place via Win-

dows PCs. Multi-touch displays, which have become second nature through 

the pervasiveness of smartphones and tablets, can now also serve as state-of-

the-art industrial control units. The ubiquitous web browser, ready to use on an 

immense range of devices, can become the operating and monitoring platform. 

Platform-independence is a much-requested feature of technology users today. 

With this in mind, the task is now to make all remaining Internet technologies 

usable for automation technology.

The newly announced TwinCAT HMI is the Beckhoff response to the evolving 

user interface requirements of the automation industry. It masters the delicate 

balancing act between simplicity in development and flexibility in expansion. 

Full utilization of web technologies based on international standards is a given. 

TwinCAT HMI enables the efficient development of feature-rich user interfaces 

without any programming. On the other hand, it also offers extensive support 

for experienced web programmers, without limiting them. Execution speed and 

protection of customers’ intellectual property embedded in algorithms were 

further goals in the development of TwinCAT HMI. Efficient engineering using all 

advanced IT infrastructure is supported via integration into the TwinCAT toolbox. 

At SPS IPC Drives 2015 in Nuremberg, Germany, and in this issue of PC Control 

magazine, we will provide further insights into our new HMI platform.


