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1. Inside perspective 
 
1.1 Cultural differences 
 
English Information Systems – Informatics vs Computer Science 
Swedish Informatik (part of social sciences) vs datalogi 
German Wirtschaftsinformatik 
French  Informatique de gestion 
Italian  Informatica di gestione / aziendale 
Spanish Informática de gestión  
 
Question What is a system in general? 
 
Question: What is an information system? 
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1.1 Cultural differences 
 
“From our studies, my impression is that  
the American IS researchers develop hypotheses [behaviorism],  
the German IS researchers get surveys done [reference models] and  
the Scandinavians think a lot [social informatics].“  
 
C. Avgerou, LSE, ECIS 1996, AIS Panel on European Research Traditions in IS  
 
 
Against American behaviorism: 
 
Memorandum on design-oriented IS research 
(European Journal of IS 20(2011) Jan, 7-10) 
Memorandum zur gestaltungsorientierten WI: Österle, Becker, Frank et al.  
(Zeitschrift für betriebswirtschaftliche Forschung 11(2010) 664-669) 
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1.1 Cultural differences 
 
What lead me to the Scandinavian school of IS: 
 
1 Social IS 
 
2 Epistemology 
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1.2 Object of cognition in IS (Recommendations by German GI) 
 
Information systems (IS) – „information processing systems“ –  
are socio-technical systems consisting  
of human components and machine components  
in order to process data, information and knowledge  
and support (value-added) processes ((Wertschöpfungs-)Prozesse) 
(Profil 2012) 
 
Systems theory: socio-technical systems consisting of 
               • social subsystems      (holistic view, business, dynamic) 
               • technical subsystems (reductionist view, maths, static) 
 
German perspective:    socio-technical and technical 
Swedish perspective:   social and technical 
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1.2 Object of cognition in IS (German GI-“Rahmenempfehlung”) 
 
Objects (Gegenstand) of information systems are  
information and communication systems in business and administration;  
they are briefly called information systems (IS).  
IS are socio-technical systems: The tasks are performed cooperatively  
by responsible human entities (Aufgabenträger) and machine entities.  
 
(Technical) business information systems  
(betriebliche Anwendungssysteme (AS)) are different from IS.  
They are automated subsystems of IS (automatisierte Teilsysteme von IS).  
In a broader sense, they comprise hardware, system software, 
communication equipment and application software (Anwendungs-SW).  
In a narrower sense, the word only means application software. 
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1.2 Object of cognition in IS 
 

Organizations, however, are open, dynamic, complex, informal systems. 
Therefore, a complete support of organizations by IT is not possible. 
The organization level has a clear priority. 
 

Information systems (or socio-technical IS): organization (broad sense) 
(socio-technical) information processing systems consisting of 

cooperating humans and computers, e.g. doctor’s office 
Organization level (lock): organization (in a stricter sense) 

Organizational information systems (or social IS) 
 Information technology level (key) 

Business IS, applications (or technical IS) 
automated subsystems of information systems 

e.g. patient management, health insurance accounting,  
expert systems for diagnosis and medical treatment 

  

 

Distinction social IS vs technical IS  epistemology 
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1.2 Object of cognition in IS 
 
A good technical IS and its application area fit like key and lock:  
   in order to produce an efficient socio-technical IS. 
IT cannot cure the disastrous management of an organization.  
A straight key cannot be put into a crooked lock. 
 

 
 

Information technology level (key) 
technical IS 

Organization level (lock) 
social IS 



Prof. Dr. Alfred Holl, Georg Simon Ohm University of Applied Sciences, Nuremberg, Germany                                                                16.10.2020/10 

1.2 Object of cognition in IS 
 
In order to produce an efficient socio-technical IS,  
there are two starting points for improvement and optimization: 
 

A technical IS and  
its prescriptive / normative model 

A social IS and  
its descriptive model 

 
In general, the technical IS has to be oriented towards the social IS  
(and not the other way round!): 
– Use epistemology-based modeling strategies  
    to improve the quality of the underlying model of the technical IS. 
 
In the case of chaotic business processes, however, it is necessary  
to change the social IS softly and smoothly: 
– Use Business Process Reengineering (BPR) strategies  
    to improve the quality of the business processes in the social IS. 
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1.2 Object of cognition in IS 
 
The problem of isomorphism (reality – model)  illustration 
 
Computers are formal technical systems,  
they don’t understand anything but formal language and  
models represented in formal language, i.e. formal models,  
but the reality of organizations is not formal,  
can only partly be described in terms of formal language. 
Only formal aspects of reality are accessible to computers. 
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1.2 Object of cognition in IS 
 
Technical IS are based upon models. 
 

 
 

Girl and globe 
(Quibeldey-Cirkel, Objekt-Paradigma, 1994, 15) 
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1.3 Historical development and new disciplines 
 
                                            no comprehensive definition 
maths  
                             CS             IS (CS-or.)   IS (bus.-or.)           business 
electronics  
 
                              inheritance:                                   inheritance: 
                              programing,                                  accounting, 
                              SWE, DB,                                     CRM, SRM, SCM, 
                              data security etc.                           data privacy etc. 
 

          new areas: 
          BP modeling/mgmt. 

          integrated IS (ERP, CRM, SRM, SCM, PLM) 
          inf., knowledge, risk, security mgmt. 

          IT compliance, IT governance, business IT alignment etc. 
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1.3 New disciplines between computer science and business 
 
Integrated information systems: ERP, CRM, SCM, PLM etc. 
Decision support systems 
IT compliance 
IT governance 
Business IT alignment 
Business process modeling and mgmt. 
Information mgmt. 
Knowledge mgmt. ( artificial intelligence) 
Risk mgmt. 
Security mgmt. 
etc. 
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2. Outside perspective of IS 
 
2.1 Branches of CS 
 
Theoretical CS  
 
Practical CS  
 
Technical CS  
 
Applied CS  
- computer physics 
- computer chemistry 
- computer biology 
- information systems 
- computer linguistics 
- etc. 
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2.2 SPE classification according to Meir “Manny” Lehman (1925–2010) 
 
2.2.1 S-type systems: specifiable 
 
An IT system belongs to type S if one can prove  
that a previous specification is mathematically correct. 
 

• Requirements are described completely 
• Problem does not change 
• Acceptance: mathematical correctness 
• Improvement is impossible 

 
Examples:  
inversion of matrices, solution of equations; World-3 problems 
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2.2.1 S-type systems 
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2.2.2 P-type systems: problem-solving 
 
P-type systems are solutions for limited problems  
which cannot be described completely on a formal level. 
 

•  A complete formalization is impossible 
• The problem is simplified 
• The problem on reality level is not solved 
• Acceptance via use 
• Continuous improvement 

 
Examples:  
weather forecast, IMIS (BfS); World-1 problems 
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2.2.2 P-type systems 
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2.2.3 E-type systems: embedded 
 
E-type systems are embedded in open, dynamic, complex,  
social (socio-technical) information systems (organizations). 
 

• Automation of human or social activities 
• Requirements are not clear 
• Acceptance: the business/domain expert (“user”) is content 
• Continuous improvement 

 
Examples:  
business information systems, ERP, SCM, CRM; World-2 problems 
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2.2.3 E-type systems 
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3. Back to the inside perspective of IS 
 
3.1 IS and natural sciences: empirical methods 1 
 
The essential empirical knowledge-acquiring methods are common features 
and a basis of comparison between IS and natural sciences.  
– observation 
– modeling 
– model formalization 
– mathematization, reduction to axioms 
 
Thus, IS can be considered as an empirical science,  
but has not yet reached the state of a natural science. 
 
Therefore,  
epistemological approaches and results from natural sciences  
can successfully be transferred to IS. 
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3.1 IS and natural sciences: empirical methods 2 
 

 natural sciences IS 
object of examination object of cognition  

in the nature 
information handling  
processes in organizations 

manner of examination observation observation 
use of the  
observation results 

process of  
model construction 

process of  
model construction 

result of the process  
of model construction 

formal model:  
formula 

formal model: data model,  
information flow model,  
business process model 

descriptive purpose mathematical description description of the current 
state of an organization 

explanatory purpose explanation, understanding explanation, understanding 
transfer purpose prediction reference models 

optimization of information  
handling processes 

design purpose technological applications construction of  
system designs for IS 
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3.2 IS and natural sciences: mayeutic (knowledge gaining) cycle 1 
 

 

 

E-type systems 
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3.2 IS and natural sciences: mayeutic cycle 2 
 

 

 
(Holl / Paetzold / Breun, IS anti-aging, 2008; according to Holl, 1999, 175) 
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3.2 IS and natural sciences: mayeutic cycle 3 
 

 

 
BPM life cycle (Wetzstein et al., SBPM 2007, p. 4) 
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3.2 IS and natural sciences: mayeutic cycle 4 
 
1. Analytic phase: inductive-empiristic 
 
1.1 Observation data is interpreted / evaluated / classified. 
–    PLM (product life-cycle management): analysis of a problem 
–    IS: elicitation and analysis of the current state 
 
1.2 A model / theory is inductively constructed / modified  
     by a creative or intuitive act, inspiration, idea, flash of genius  
     ( analogy!). 
–    PLM: design of a product 
–    IS: design of the planned state (lock and key) 
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3.2 IS and natural sciences: mayeutic cycle 5 
 
2. Synthetic phase: deductive-rationalistic 
 
2.1 Deductively, predictions are derived from the model.  
     Experiments for their test (verification or falsification;  
     and therefore the model’s test) are designed and prepared. 
–    PLM: production of a product 
–    IS: software development (IT design, programming, test) 
 
2.2 The experiments and measurements are executed,  
     observation data is gathered. 
–    PLM: the product is used 
–    IS: the technical information system is used in an organization 
 
back to 1.1 The new observation data is interpreted,  
   compared with the predictions, evaluated and classified. 
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3.2 IS and natural sciences: mayeutic cycle 6 
 

 

 
 

(Seiffert, Wissenschaftstheorie 1, 1991, 167) 
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3.3 Software Evolution according to Lehman 
 
Change of IT systems during their life cycle 
vs. biologic evolution: change of species 
Ontogenesis vs. phylogenesis 
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3.3 Lehman’s laws of software evolution 
 

Law Description Year 
I Continuing change 1974 
II Increasing complexity 1974 
III Self regulation 1974 
IV Conservation of organizational 

stability 
1980 

V Conservation of familiarity 1980 
VI Continuing growth 1980 
VII Declining quality 1996 
VIII Feedback system 1996 

 
(Lehman / Belady 1972 etc.) 
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3.4 An application in IS: increasing complexity of E-type systems 1 
 

 

 
 

(Holl / Paetzold / Breun, IS anti-aging, 2008) 
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3.4 An application in IS: increasing complexity of E-type systems 2 
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