
Breeding "Business Programmers"

Flatscher, Rony G.

Published in:
Proceedings of 7a Conferencia Ibeérica de Sistemas y Tecnologias de Información

Published: 01/07/2012

Document Version
Publisher's PDF, also known as Version of record

Link to publication

Citation for published version (APA):
Flatscher, R. G. (2012). Breeding "Business Programmers". In Associación Ibérica de Sistemas y Tecnologias
de Información (Ed.), Proceedings of 7a Conferencia Ibeérica de Sistemas y Tecnologias de Información (pp. 1 -
5).

Download date: 23. May 2023

https://research.wu.ac.at/en/publications/ea763203-64da-4fca-afdb-5183ef8e5b15


Breeding "Business Programmers" 
 
 

Rony G. Flatscher 
MIS Department 

WU 
Vienna, Austria 

Rony.Flatscher@wu.ac.at 
 
 

Abstract—This article discusses and introduces the term 
"business programmers", which should be applied to people who 
have a Business administration education, enhanced by business 
informatic education. It introduces the concepts for two 
consecutive courses "Business Programming 1 & 2", which have 
been developed in the past 15 years and successfully deployed. 
The paper concludes with some research questions and ideas for 
which interdisciplinary research efforts might be helpful. 
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I.  INTRODUCTION  

In the 21st century information technology has become 
ubiquitous for anyone who needs to support business 
processes. As a result the curriculum for educating Business 
administration (BA) students  in German speaking countries 
usually includes classes for introducing "Business Informatics 
(BI)" (German: "Wirtschaftsinformatik"). Quite a few 
Universities in German speaking countries even devise own 
"Business Informatics" studies, that get concluded with a 
Bachelor's and Master's degree, where approximately half of 
the studies are business administration related ones, half 
(applied and practical) informatics [1].  

At the WU Vienna (“Wirtschaftsuniversität”), Austria, a 
University with about 27,000 Business administration students, 
the Bachelor program includes in its first part a mandatory 
class of four ECTS (European Credit Transfer System) credit 
points, entitled "Business Information Systems 1", giving an 
introduction and overview of applying IT for businesses. In the 
second part of the Bachelor's studies most of the students must 
enroll in another IT related class, entitled "Business 
Information Systems 2", which teaches the fundamentals of 
conceptual business process modelling with the help of 
modelling software, currently ARIS (Architecture of 
Information Systems), which among many applications is 
employed for documenting business processes in the SAP 
business software suite. This way it is attempted to ensure that 
the WU Vienna BA students become empowered with the most 
important fundamentals of applied IT to business problems [2].  

In addition, in the second part of their BA studies the WU 
Vienna students can choose to learn more about business 
informatics by specializing in the field of "Business 

Informatics (BI)", sometimes translated to English as 
"Management Information Systems (MIS)" (German: 
"Wirtschaftsinformatik"). There the students must successfully 
pass two out of three BI-related special fields, each consisting 
of five classes, each having a teaching load of four ECTS credit 
points, totalling 40 ECTS credit points in the Bachelor studies. 
These BI-related special fields are named in alphabetical order: 
"Information Management (IM)", "Management Information 
Systems (MIS)", and "Production Management (PM)/Supply 
Chain Management (SCM)". Before the BA Bachelor students 
are entitled to enroll into these special fields, they have to pass 
two introduction courses, entitled "Fundamentals of 
Modelling" (EERM, UML) and "Fundamentals of 
Programming" (Java), each with four ECTS credit points. All 
in all the BA students will have successfully earned a total of 
56 ECTS credit points that relate to the field of "Business 
Informatics". 

Being a technology driven study, the knowledge that BA 
students need to master, increases from year to year, posing 
interesting challenges for curriculum and course developers 
and designers. As in German speaking Universities the 
professors have the autonomous right to devise and teach what 
they think is important and relevant for their students, it 
becomes possible to react differently to this phenomenon. 

This paper introduces some of the ideas that underlie the 
defining of "Business Programmers (BP)", the principles that 
guided the definition of the courses that are aimed at teaching 
the necessary knowledge and applying it to real-world 
problems that eventually will become solvable by BA students. 
After concluding with some first-hand experiences of year long 
deployments of these concepts, possible research ideas are 
formulated, that should be carried out in cooperation with 
"pure" informatics disciplines. The goal being to arrive at new 
insights into this emerging field, that should allow to challenge 
its basic ideas, deployed information technologies and the 
curriculae that got developed for "breeding Business 
programmers" on non technical Universities. As such this 
paper is regarded to be systematic, but exploratory and aimed 
at drawing the attention to a neglected segment of informatics 
research, attempting to spur a wider, systematic research in this 
interesting field. 



II. BUSINESS PROGRAMMERS (BP) 

In the 21st century every Business administration (BA) 
student will start to work in businesses that employ information 
technology (IT) on a wide scale. At BA universities these 
students get educated in the fundamentals of BA and usually 
are able to specialize on some general fields of BA like 
marketing or controlling, but also get education in special 
fields of BA acquiring the necessary domain knowledge for 
industries like commerce, banks, finance, insurance, or 
tourism. 

Usually these students will be using information systems, 
ranging from "end-user (EU) tools" like word processors, 
spreadsheets, presentation software, to highly complex, 
integrated BA information systems like SAP.  

In today’s world the world-wide-web (WWW) plays an 
additional, important role, as it enables BA clerks to do 
research, but also to deploy it for selling services and goods 
("e-commerce").  

As long as such BA students have no working knowledge 
acquired about the fundamentals and principles of the 
information systems they use for their daily work, they are not 
able to ease their work-load in their business process functions, 
by means of automation of recurrent tasks. If they had such 
working IS/IT knowledge, that is the theory, then they would 
become much more efficient in their working process, but also 
would possess abilities that make them stand out vis-à-vis their 
colleagues, who may be competitors in their career in 
businesses.  

In the 80s in the German speaking countries the term 
"Endbenutzer" was coined to describe naive (in the sense of 
"uneducated") users of end-user systems and business 
information systems. It has been attempted from time to time to 
teach at least BA students, regarded as end-users, fundamentals 
in conceptual modelling, dissolving (extended) entity-
relationship modelling as a prerequisite for database design, or 
modelling of function-hierarchies, that served for modularizing 
information systems and deducing even menu structures for 
applications created for them. This way it was hoped, that the 
BA people become able to model with the help of their domain 
knowledge and the conceptual modelling principles their needs 
in a much more standardized and systematic (engineering) 
way, compared to prose descriptions of their business process 
problems at hands [3]. Then, in the design and implementation 
phase of an information system, the specialists, the engineers, 
who got educated systematically and in deep, usually at 
technically oriented Universities would take over and carry out 
the necessary implementation steps professionally. Inasmuch 
this would bring an effective division of responsibility and help 
creating information systems that better matched the need of 
the business side, rather than adding business functionally 
missing in information systems (IS) after they got created and 
deployed in the businesses by the technical specialists, causing 
exorbitant maintenance and development costs. 

In the 90'ies the proliferation of object-oriented principles 
had an enormous and long-lasting impact on IS professionals, 
but have become also relevant to the BA world. Supplementing 
the conceptual modelling with modelling in object-oriented 

terms – influenced by the C++ programming language – 
information systems [3, 4]. Java appeared with a language 
design, that made it especially suitable for C++ programmers to 
switch to, having become so popular in the past two decades, 
that it accounts for one of the most important programming 
languages in 2012. 

All of these developments have been reflected not only in 
technical Universities that have been teaching software 
engineering, but also – to a lesser extent – in the education of 
"Business Informatics" of BA Universities (at least in the 
German speaking countries) [5].  

One more historical development needs to be accounted 
for, when considering what programming needs a BA student 
may have evolved in these years: the advent of the Microsoft 
Windows operating system, which has become ubiquitous on 
the desks of business workers. Hence, the architecture of 
Windows, and the possibilities of interfacing programmatically 
with Windows and Windows applications have become 
important to master, at least at a conceptual level, in order to 
become able to assess the problem solution capacities for 
business problems.  

Ideally, it would help BA students the most, would they 
become empowered to create at least small programs on their 
own to instrumentate the software and the IT infrastructure 
they find on their desktops and in their businesses on servers. 
This way, they become able to help themselves to exploit such 
infrastructure, without being dependent on the IT department 
or IT consultants to eventually come up with software that 
would help the BA clerks to more efficiently carry out their 
assigned work units in business processes (BP). 

Depending on the BA's personality, interest and talents, it 
may even be the case that she develops over time a BP specific, 
informatics deep knowledge, with which she could eventually 
even challenge professional software engineers, who got a 
systematic education and experience in the IS field. Such BA 
persons would be expected to be much more successful in 
problem solving with the help of IT than their BA colleagues, 
who have no comparable programming knowledge. 

A person who is educated as a BA, but has acquired the 
necessary knowledge in its BA education to successfully create 
software projects on her own for solving her BP related 
problems, is called a "business programmer (BP)". 

III. BREEDING BUSINESS PROGRAMMERS 

In this section first the basic conditions for educating BA 
students business informatics at WU Vienna get introduced, 
followed by a brief syllabus for two courses, named "Business 
Programming 1 (Automating Windows and Windows 
Applications)" and "Business Programming 2 (Automating 
Java and Java Applications)", some of the reasoning behind the 
concepts and cursory experiences. The BA students get the 
opportunity to apply their acquired knowledge in a concluding 
project seminar with four ECTS credit points. 
 

As mentioned in the introduction the BA students at WU 
Vienna can choose a special field from business informatics. In 



"Management Information Systems (MIS)" there are two 
consecutive courses of business programming which are 
offered in parallel to two managerial courses, such that only 
interested students will enroll them (otherwise they would pick 
the alternative courses). 

The teaching load for each course is four ECTS credit 
points and limits what can be taught and assigned to the 
students. This poses some interesting challenges for devising 
these courses: 

 it is not possible to teach in an in-depth manner all the 
fundamentals of programming face to face, rather one 
needs to pick the most important concepts and create 
thorough fully modeled learning units that build on 
each other, 

 time is an extremely scarce resource and the choice of 
programming language determines how much time is 
really available to the students for learning and 
exercising the learned concepts, rather than the 
peculiarities of the programming language they will 
use in the courses,  

 in today's world the IS and IT infrastructures change 
intensively, such that it is not possible to teach the BA 
students only what is relevant at the time of their 
education, as that would probably not be actual when 
they conclude their studies and enter the job market. 

Of all of the guiding principles that get applied to designing 
and carrying out the business programming courses, the 
following have proofed to be among the most important ones: 

 Create groups of two students; do not let anyone attend 
the course on her own: giving the teaching load the BA 
students need to master in each course, it is important 
that when doing their homework assignments, the 
students help each other. Otherwise it has been 
observed, that over time more than half of the student's 
dropped out of the course, whereas having them in 
groups of two no real dropouts have occurred 
anymore! 

 If possible, mix beginners and advanced students, 
asking the advanced students to help and explain the 
beginners the concepts while doing their homework 
together. Each advanced BA student is challenged that 
her beginner's student truly understands what got 
taught by the next installment of the class. 

 Use an easy to learn language, that incorporates all the 
(OO) concepts that get taught and is able to interface 
with Windows and Java, but still appears syntactically 
as simple as pseudo code1. 

                                                           
1  The business programming courses have been developed over the 

past fifteen years, experimenting with different programming languages, and 
finally standardizing on "Open Object Rexx (ooRexx)", which is not really 
known anymore, although it was originally developed by IBM and deployed 
in some of IBM's products [6]. However, for the purpose of these two courses 
experiences have shown that it is ideally suited for being used in these courses 
to teach the fundamental OO programming concepts, such that BA students 
can relate to it. Using ooRexx has made it also possible to even teach the 

 Use nutshell examples. A "nutshell example" is a self-
contained little program, with as few lines of code as 
possible, demonstrating some concept that is being 
taught.  

 Use mailing lists for communication among the 
students to allow them to help each other. 

 Constantly ask the BA students to ask "stupid 
questions".2 Answering "stupid questions" allows one 
to (re-)explain important fundamental concepts, where 
the questioner is usually very concentrated in the given 
answer. Clarifying misunderstandings is eased 
considerably by so called "stupid questions" and allows 
the students to not go astray and help them understand 
the upcoming programming concepts that build on the 
explained ones. 

 Assign homework such that the two BA students have 
to create two programs exploiting two of the new 
concepts taught in that installment. One important 
assignment in this context is to write these programs 
together in as few lines of code as possible. 

 Do as much research as possible on the Internet using 
search engines for the homework, locating programs 
that do what one wishes to implement for the 
homework. It is explicitly communicated, that it is 
allowed to use such programs, but only if the students 
changed them to do some aspects differently.3 

 Each group has to send its homework examples via the 
e-mail list, such that other groups may see the work of 
others, learning by reading foreign code and getting 
new ideas, stimuli of how to apply the acquired 
knowledge. 

 In the last part of the course let the students suggest 
three little projects, in which they will apply their 
learned knowledge. They will then get one of their 
suggested projects assigned to them and they have to 
work on it, create and give a presentation in the last 
installment. It is important to communicate from the 
beginning that each of the two students must know all 
the details of their solution and must be able to explain 
them.4  

                                                                                                     
concept of multiple inheritance to BA students, something the creator of Java, 
James Gostling, and his team thought would not be understood correctly by 
professional programmers and was therefore left out of Java (pointing to 
Java's interface concepts instead). 

2  Usually students are ashamed of posing questions, that they think 
are stupid and therefore disgrace themselves, if they dare to ask them. On the 
other hand "stupid questions" usually point at some fundamental 
misunderstanding, misconception, which many times also other students 
might have. 

3  This follows from the observation, that in humanity innovation 
usually follows by copying existing solutions, but improving aspects of it 
gradually. In this context it may be also interesting to note, that many times a 
lot of time has to be invested in getting programs from others, after changing 
them, up and running successfully. 

4  This is because of a phenomenon, which the author calls the 
"submarine phenomenon", where in a group of students, from time to time 
some do not participate in the group's work and therefore never learn during 



From experience it can be said that both courses are very 
challenging and time-consuming for the BA students, but that 
practically no drop-outs occur anymore and that all the students 
reach the goals of the classes and pass it! 

A. "Business Programming 1" 

This course has a teaching load of four ECTS credit points, 
which means that the BA students have to spend between 100 
and 120 hours, including attending lectures and working on 
their assignments. 

This course is meant to teach the BA students: 

 the basics of programming and the object-oriented 
paradigm,5 

 the fundamental concepts of automating (scripting) 
Windows and Windows applications and to apply them 
on their own, 

 the basics of the HTML mark-up language and 
Microsoft's DHTML (Dynamic HTML) as 
implemented in the Microsoft Internet Explorer 
(MSIE), which allows to embed scripts into HTML 
and use the MSIE browser as a graphical user interface 
(GUI) and print engine for scripts, 

 to research the Internet (e.g. newsgroups, search 
engines) to learn about interesting additional 
possibilities of automating Windows applications, 

 the basics of the very easy to learn and to apply free 
open-source scripting language ooRexx [6], and in a 
final installment how the learned concepts map to 
Microsoft's Visual Basic Script (VBS) language. 

Applying the aforementioned teaching techniques makes it 
indeed possible for the BA students to successfully master this 
content, even in the case, that they are more or less beginners 
with respect to programming.  

From the brief description of the goals it should become 
clear that the main purpose lies in empowering the BA students 
to automate Windows and Windows applications of all kinds, 
which they will find on the desktops of the businesses for 
which they will eventually work after concluding their studies.6 

                                                                                                     
such courses. They abuse the solidarity of their student colleagues who 
usually do not disclose that fact in our culture to not become a traitor. 

5  Although these BA students have enrolled in a four ECTS course 
named "Fundamentals of Programming", beginners are so overwhelmed of 
what they learned, that only a fraction of the taught concepts gets 
remembered. In addition many important concepts cannot be taught for the 
given time restrictions. One reason for this observation can be seen in the use 
of a compiled language, in this case Java, which mandates that a lot of details 
about the syntax of the language needs to be learned, before becoming 
productive (i.e. successfully compiling the student's programs). 

6  From cursory comments of such students at rejoining events years 
later, they seem to apply their acquired knowledge constantly. Many of these 
also state, that they have been highly regarded in their departments, because of 
these skills, easing the workload for all department workers by allowing many 
recurrent tasks to be automated. 

B. "Business Programming 2" 

This course has a teaching load of four ECTS credit points, 
which means that the BA students have to spend between 100 
and 120 hours, including attending lectures and working on 
their assignments. 

This course is meant to teach the BA students:  

 the fundamental concepts of automating (scripting-
/remote-controlling) Java applications and applications 
with Java interfaces (e.g. OpenOffice) and to apply 
them on solving business problems on their own, 

 the basics and the architecture of the simple, but 
powerful "Bean Scripting Framework (BSF)"7 from the 
Apache Software Foundation for pre 1.6/6-Java 
deployments, and the scripting framework introduced 
with Java 1.6/68, 

 the operating system independent automation 
(scripting) of the free and open-platform business 
application OpenOffice.org/LibreOffice (word-
processor, spreadsheet, presentation), 

 to systematically research the Internet (e.g. 
newsgroups, search engines) about interesting 
additional possibilities of automating applications 
using Java, 

 to learn and apply the package "BSF4ooRexx" [7] 
which camouflages all of Java as the easy to learn and 
to use scripting language ooRexx [6], 

 to read and understand all of the Javadoc 
documentation that is readily available for Java and 
Java applications.9 

Again, applying the aforementioned teaching techniques 
makes it indeed possible for the BA students to successfully 
master this challenging content.  

From the brief description of the goals it should become 
clear that the main purpose lies in empowering the BA students 
to automate in an operating system independent manner 
operating systems and applications of all kinds, which they will 
find on the desktops of the businesses for which they will 
eventually work after concluding their studies.  

They experience in addition that it is rather trivial, given an 
explicit assignment, to create applications in an operating 
system independent manner. This is important for BA students, 
as they become able to assess what is necessary to demand 

                                                           
7  The author became a committer in this ASF project and due to his 

work there was invited to become even an ASF member. 
8  The author served as an expert in the Java specification request 

group 223 ("JSR-223") that defined the Java scripting framework (package 
"javax.script" introduced with Java 1.6/6). The ASF also created a compatible 
package for Java 1.4 and Java 1.5 deployments, named "BSF 3". 

9  One has to note, that it is very difficult for BA students to read the 
Javadocs starting with Java 1.5, which introduced generics that get reflected in 
all of Java's Javadocs. Therefore the BA students are first directed at the Java 
1.4 documentation and advised to initially consult these and then, before 
deciding about implementation details, to study the appropriate Java classes in 
their latest available versions. 



from IT consultants and software engineers, if they want their 
businesses to eventually get out of operating system lock-ins.10 

C. Project Seminar 

The concluding project seminar of the special field MIS for 
Bachelor BA students at WU Vienna, is a free form course, in 
which project management and the acquired skills can be 
applied to a large list of projects. Quite a few of these projects 
intentionally allow the "business programmers" to apply their 
knowledge.  

As a matter of fact having such educated BA students 
available, it has become possible over the years to help fill 
"how-to" gaps in programming OpenOffice.org/LibreOffice for 
various business purposes. Some of these works have become 
so valuable for future student generations, that the results of 
their projects have been uploaded to a server at WU Vienna 
[8]. That site may give also an interesting insight about the 
breadth and complexity of software engineering projects that 
BA students have become able to carry out successfully, 
because they have become "business programmers". 

IV. CONCLUSIONS AND OUTLOOK 

This paper attempted to introduce the term "Business 
Programmer" to denote business administration students who 
have learned programming skills in their studies that enable 
them to solve recurring business process problems by applying 
their acquired software engineering skills.  

For this purpose two courses have been developed in the 
course of more than 15 years: one introducing the 
programming and the object-oriented programming concepts as 
well as the Windows-OLE/COM/ActiveX concepts that they 
need to exploit in order to instrumentate Windows and 
Windows-applications. The second, consecutive, course 
empowers the BA students with knowledge that enables them 
to create portable scripting/automation solutions by exploiting 
the wide array of deployed Java applications, and the Java 
runtime environment (JRE) itself, which can serve as a huge, 
platform independent class library. 

There have been very promising successes assigning 
business programmers challenging business problems – some 
even defying IS/IT professionals – which they have been able 
to solve successfully. Inasmuch both, the courses "Business 
Programming 1" and "Business Programming 2", have proven 
to have fulfilled the goals, empowering BA students with 
software engineering skills that they can apply to solve their 
immediate day-to-day business (process) problems.  

Although these courses have proven to have been 
successful over the years, and got improved from year to year, 
it would be interesting from a research point of view to study 
or answer some of the following questions: 

 What characteristics makes a programming language 
easy to learn, easy to use and powerful, and how can 

                                                           
10  For a BA person it is always important to learn managing their 

businesses such, that they become as independent from vendors as much as 
possible. Only then will they become able, to negotiate cheaper prices, even 
for their operating systems. 

today’s programming languages be classified 
according to these characteristics?  

 Would it be possible to come up with experiments that 
would be able to reliably measure the characteristics of 
programming languages such, that representative 
predicates can be deduced? 

 Which business problem categories can be solved by 
"business programmers" as well as by professionally 
educated software engineers?  

 Are there business domain problems that professional 
software engineers cannot solve as efficiently or as 
cheap as business programmers? If so, what would be 
reasons for that? 

 What about the costs of devising, creating and 
maintaining business software that gets created by 
business programmers versus professional software 
engineers?  
What cost accounting needs to be developed to assess 
this? 

In order to research such – or related – questions it seems to 
be intelligible, if interdisciplinary studies and research work 
would be carried out, teaming up the research fields for 
software engineering and business informatics.  

Independently of such thoughts, it seems to be valuable for 
BA students, if they gain knowledge that makes automating of 
business applications possible for them, reducing the 
dependency on professional programmers. 
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