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KIT computer scientists develop an interface for users to program own applications in 

a few sentences. (Photo: Hardy Müller)  

Computers speak a language of their own. They can only be 

programmed by those, who know the code. Computer scien-

tists of Karlsruhe Institute of Technology (KIT) are presently 

working on a software that directly translates natural language 

into machine-readable source texts. In this way, users may 

generate own computer applications in a few sentences. The 

challenge to be managed is that people do not always describe 

processes in a strictly chronological order. A new analysis tool 

developed by KIT researchers serves to automatically order the 

commands in the way they are to be executed by the computer.   

“We want to get away from complicated rules for users – this is what 

programming languages are – towards smart computers that enter 

into a dialog with us,” says Mathias Landhäußer, scientist of KIT’s 

Institute for Program Structures and Data Organization (IPD). So far, 

programs can only be controlled by language, if they are designed 

accordingly by the manufacturer. An example is the sending of short 

messages via a smartphone. The KIT computer scientists are pres-

ently working on a software that installs a language interface for any 
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type of programs. Users are enabled not only to open, but also to 

operate their apps by spoken commands. The scientists have al-

ready successfully incorporated such an interface in an application 

controlling the heating system, illumination, and windows of smart 

houses.  

“It will take some time until complex software will not only be operat-

ed, but also programmed in natural language,” Landhäußer thinks. A 

central communication problem between man and machine – the 

problem of order – has just been solved by the scientists, with the 

English language being used as a first example. “Let’s have a look 

at the sentence ’Before the car starts, the garage door opens.’ In our 

everyday language, this description is quite usual,” Landhäußer 

says. If a process is to take place in a virtual world on the computer, 

however, a problem arises: The computer executes commands suc-

cessively in the order they arrive. In the example given, the comput-

er first receives the information “the car starts.” Then, the infor-

mation “the garage door opens” is received. Hence, the car would hit 

the garage door. ”If such a chain of actions is not envisaged by the 

program, nothing happens in the best case. In the worst case, the 

computer crashes,” the computer scientist says.  

The new software developed by the KIT scientists analyzes time-

related signal words that indicate that the spoken text does not  

describe the process order in a strictly linear manner. Such signal 

words indicate whether something takes place “before” or “after”, 

“first” or “last”, irrespective of the information’s position in a sen-

tence. The computer scientists allocate logical formulas to these 

words in order to generate a chronological order in the source text. 

When applied to the example given above, the formula for the signal 

word “before” moves the main clause automatically to the front. The 

result is: The garage door opens before the car starts.  

According to the researchers, requirements made for computer-

tailored speaking are no reliable alternative. First tests show that 

test persons with and without programming knowledge do not speak 

in strictly chronological order, even if they are asked to do so. In-

stead, they continue to unconsciously use signal words. “It is our 

objective that the computer adapts to the way the user speaks, and 

not the other way around,” Landhäußer says.  

Apart from the order problem, the scientists have identified other 

challenges in programming in natural language. The test persons 

replaced some words by synonyms or pronouns. Computers do not 

automatically understand that the term “car” means the same as 

“vehicle” or “it” in a following sentence. “People understand these 
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relationships, because the situation flashes like a film on their inner 

eye. We are working on giving computers such an understanding in 

the long term,” Landhäußer explains.  
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Digital Press Kit Relating to the Science Year 2014 

Communication, energy supply, mobility, industry, health care, lei-

sure time: Digital technologies have long been part of our everyday 

life, they open up new opportunities and offer solutions for problems 

of society. At the same time, they pose challenges. Opportunities 

and risks will be in the focus of the Science Year 2014 – The Digital 

Society. At the KIT, researchers of all disciplines study various – 

technical and societal – aspects of digitization.  The digital press kit 

of KIT relating to the Science Year 2014 contains short portraits, 

press releases, and videos:  

http://www.pkm.kit.edu/digitalegesellschaft    

Karlsruhe Institute of Technology (KIT) is a public corporation 

according to the legislation of the state of Baden-Württemberg. 

It fulfills the mission of a university and the mission of a na-

tional research center of the Helmholtz Association. Research 

activities focus on energy, the natural and built environment as 

well as on society and technology and cover the whole range 

extending from fundamental aspects to application. With about 

9400 employees, including more than 6000 staff members in the 

science and education sector, and 24500 students, KIT is one 

of the biggest research and education institutions in Europe. 

Work of KIT is based on the knowledge triangle of research, 

teaching, and innovation. 

This press release is available on the internet at www.kit.edu. 
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