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IT Spending by Sector, Worldwide, 2015-2021
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source: Gartner 2017a
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Types of Information Systems
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(Source: Rainer et al. , 2014, p.20)
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Classification of Software

after: Wigand et al. 2003, p. 20
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Classification of Business Application Systems
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source: Wigand et al. 2003, p. 80

Integration
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Transaction Processing System (TPS)
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(Source: Rainer et al. , 2014, p.317)
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TPS: Network Architecture
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source: Bocij et al. 2015, p. 235
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Office Automation Systems (OAS)

• OAS: Intention to increase the productivity of office 
workers
– Integrated packages containing a number of components
– Commercial versus open source
– Client versus Web application

• Types:
– Office suites
– Collaboration systems
– Enterprise Document and Content Management Systems 

(EDMS)
– Enterprise knowledge infrastructures

9

source: cf. Bocij et al. 2015, p. 236
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Typical Components of Integrated Office Systems
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Text processing:
e.g., Corel WordPerfect, Google 
Docs, ThinkFree Wordprocessor, MS 
Word, OpenOffice Writer

Calendar:
e.g., Google Calender, MS Outlook

Presentation:
e.g., ThinkFree Presentation, Corel 
Presentations, Google Docs, MS 
Powerpoint, OpenOffice Impress

Spreadsheets:
e.g., Corel QuattroPro, Google Docs, MS 
Excel, OpenOffice Calc, ThinkFree
Spreadsheet



Ulrich Remus, Leopold-Franzens-University of Innsbruck

Business Analytics
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(Source: Rainer et al. , 2019)
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MIS: Classification
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source: Bocij et al. 2015, p. 246
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DSS: Decision Support System Components

• Dialogue (user interface): 
– used for achieving interaction with the user (formulate queries and models, review results),
– trade-off between simplicity and flexibility,
– simplicity needed since some managers may not be frequent DSS users,
– flexibility required to allow a range of different questions and to enable data to be displayed 

in different ways.

• Data: 
– data collected from a range of sources 
– e.g., operational systems (for sales performance), financial accounting systems (for financial 

performance), internal documents or those available on the Internet. 

• Model: 
– provides analysis capability for the DSS, 
– e.g., a financial model predicts for given inputs what the future profitability of a company will 

be if it continues on present course.

13

source: Bocij et al. 2015, p. 247
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Information Reporting Systems (IRS)

• Periodic reports: 
– predefined reports required by decision makers at regular intervals,
– e.g., a monthly financial statement and a weekly sales analysis.

• Exception reports:  
– reports produced only when required. 
– can be generated automatically when a performance measure moves 

outside a predefined range, e.g., sales falling below a certain level and 
customers exceeding their credit limits. 

– can be generated manually when a decision maker does not want to wait 
until the next scheduled periodic report or the information is only 
occasionally required.

14

source: Bocij et al. 2015, p. 249
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Executive Information Systems (EIS)

• EIS provide senior managers with a system to assist them in 
taking strategic and tactical decisions:
– Online Analytical Processing (OLAP): Refers to the ability to analyse in real 

time the type of multidimensional information stored in data warehouses.
– Data warehouses: Large database systems containing detailed company 

data on sales transactions which are analysed to assist in improving the 
marketing and financial performance of companies.

– Data marts: These are small-scale data warehouses which do not aim to 
hold information across an entire company, but rather focus on one area, 
e.g., sales or operations.

– Data mining: An attempt to identify relationships between variables in 
data warehouses in order to assist decision making.

15

source: Bocij et al. 2015, p. 250
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Definition Data Warehouse

• A Data Warehouse is a
– subject-oriented,
– integrated,
– time-variant,
– non-volatile

• collection of data
• in support of management‘s decisions
• A special data base system that draws data from 

multiple, heterogeneous data sources

source: Inmon
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EIS: Data Warehouse Architecture
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Architecture of a Data Warehouse

source: Klotz 2015
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Different Views on OLAP Cubes
(Multidimensional Analyses)

source: Wigand et al. 2003, 74
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A Strategic Perspective on Business Applications

• Business information strategy: defines how information, knowledge and 
applications portfolio will be used to support business objectives. 

• Applications portfolio: range of different types of business applications 
deployed within an organisation

• IS strategy: determines most appropriate processes and resources to ensure 
that information provision supports business strategy

• IS functionality strategy: requirements for e-business services delivered by the 
applications portfolio

• IT strategy: determines most appropriate technological infrastructure 
comprising software, hardware and network standards and suppliers which 
make up the e-business infrastructure

20
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Business Application Systems in the Industry Sector

• Product Development
• e.g. Marketing and Sales -> CRM
• Procurement
• Warehousing
• Production -> CIM, MRP, Throughput Scheduling, CAM
• Shipping
• Customer Service
• Finance and Accounting
• Human Resource Management
• Facility Management

21
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IS for functional area: 
- Example Architecture of a CRM System
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source: Bruhn/Stauss, Electronic Services, 2001, p.542
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Business Application Systems for E-Commerce

• Inter-organizational (process) integration

• Transaction phases and their support

• Supply Chain Management
source: Wigand et al. 2003, 162
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Examples of ICT Support for Transaction Phases

Phase Sub-Task Support

Initiation Public Relations Website, WCMS, social software

Advertising Newsletter, viral marketing

Product catalogue Website with database connection

Consultation Video conferencing, FAQ, recommender 
systems, avatars

Agreement Product configuration Online configuration system

Ordering Web forms, XML, Electronic Data 
Interchange (EDI)

Execution Delivery Downloading digital products

Payment Digital money, smartcards, electronic
payment systems

Customer Support Web help desk, Frequently Asked 
Questions (FAQ), forums

after: Wigand et al. 2003, 162
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Standard Software

• Standard software is software which was developed for an 
anonymous market, meaning a potentially large number of users. 
Therefore, it was developed explicitly considering re-use by 
different users.

• In contradiction, individual software is always developed for one 
specific user.

• Relates to make or buy decision,
• Application bundles for business applications versus standard 

software in the area of  system software, office bundles, …
• Integrated application bundles for business processes versus 

application bundles for a differentiated area (e.g., accounting)
• Sector-independent vs. sector-specific standard software

25
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What is ERP?

• supported by multi-module application software
• helps organisations to manage the important parts of its 

business, including product planning, materials and parts 
purchasing, maintaining inventories, operations, interacting with 
suppliers, providing customer service, and tracking orders.

• ERP can also include application modules for the financial and 
human resources aspects of a business.

• Typically, an ERP system uses or is integrated with a relational 
database system.

• The deployment  of an ERP system can involve considerable 
effort, e.g., for business analysis, employee retraining, and new 
work procedures.

26
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Key Attributes of an ERP

Source:  ERP’s Second Wave – Maximizing the Value of Enterprise Applications and Processes – Deloitte Consulting

Automate and 
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•integrates most business functions

•integrates external and internal processes   

Information flow

Supply Chain Optimisation

CASH FLOW

TransferTransfer TransferTransfer TransferTransfer TransferTransfer

supplier production logistics retail consumer

ERP and Business Processes
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Aim: Optimizing Business Processes Across Enterprises

Enterprise A

Enterprise B

Enterprise C

Sales Engineering AIR, AIP

Sales AIR, AIPProduction

Sales Distribution AIR, AIP

ERP 1 
SCM 1 
CRM 1

ERP 2 
SCM 2 
CRM 2

ERP 3 
SCM 3 
CRM 3

“Inter- Enterprise Processes”

GOAL: Focus on core competencies to deliver best overall value

Internet
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Source: M. Kirchmer, IDS Scheer, Inc
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SAP ERP

30
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Figure: ERP application in comparison to separate functional applications 

ERP Application
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source: Bocij et al. 2015, p. 50
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ERP :  Integrated Modules –
“Ideal”: Everything in One Self-Contained System
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ERP system:
- example SAP R3

source: Kagermann, SAP 2003

Project duration: 6 
months -> several 
years

13.000.000 users
8.000 developers

10 locations (for development)
100.000.000 lines of code

190.000 functional components
100.000 screens
34.000 DB tables 
30.000 reports
2.500 interfaces to other software

Complexity of ERP Systems  
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Examples for Integrated Business Solution Vendors

• SAP (Systems, Applications, & Products in Data Processing)
• ECC 6.0, All-in-One, Business One

• Oracle Applications
• Oracle, JD Edwards, PeopleSoft, Siebel, Retek

• Microsoft Business Solutions
• Dynamics: Great Plains, Navision, Axapta, Soloman

• The Sage Group
• Sage Software - Accpac ERP, PeachTree

• Infor
• Infor10 ERP Enterprise

• Many Others

34
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A Brief History of ERP Solutions by SAP

35

mySAP ERP 2005

SAP ERP 7.0
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SAP: Industry Solutions

• Aerospace & Defense
• Automotive
• Banking
• Chemicals
• Consumer Products
• Defense & Security
• Engineering, Const.
• Healthcare
• High Tech
• Higher Education
• Industrial Machinery
• Insurance
• Life Sciences
• Logistics Service Prod.

• Media
• Mill Products
• Mining
• Oil & Gas
• Pharmaceuticals
• Postal Services
• Professional Services
• Public Sector
• Railways
• Retail
• Telecommunications
• Utilities
• Wholesale Distribution

36

2007, The Rushmore Group, LLC
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SAP Architecture

Database

Application
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Network

Application 
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Transaction 
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Web Server
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SAP S/4HANA Overview

Source: SAP 2017
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SAP Revenue Breakdown 2016
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source: SAP Annual Report 2016, p. 5

Million €Revenue measures
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SAP Employees by Functional Area (FTEs)

40

source: SAP Annual Report 2016, p. 92
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Why packaged Standard Software?

• Fragmentation of data and functions

• Old complex legacy systems, being continuously 
enhanced (e.g., Y2K problem, introduction of Euro, 
international accounting standards, business analytics 
and reporting, compliance)

• Incorporated best practices (ECommerce, CRM, SCM)

• Cost pressure

41
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• is cheaper (in the long run, if used close to standards)

• is available and implementation is relatively fast

• offers higher quality because of incorporating best 
practices

• enables cross-company integration

• saves own IT resources (especially human resources)

• offers support by SW supplier

• reduces dependency on SW developers 

Advantages of ERP Systems

42
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• requires customizing efforts

• introduction costs are 8-10 times as high as with 
individual SW

• often shows performance problems (universal 
programming)

• possibly needs solving of interface problems

• cannot meet all requirements

• development know-how is not built up

• shortage of staff experienced with ERP systems

Disadvantages of ERP Systems
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• high costs

• expensive consultants

• difficult to recruit new staff

• too complex

• individual developments are 
expensive, too

• no costs for developers
• no programming of interfaces between 

modules
• quick introduction methodology (ASAP, 

ReadyToWork)

[after: Kleinschmidt: SAP R3 in der Praxis, University of Passau 2000]

• no developers any more
• strategy + technical consulting results in 

benefits beyond ERP

• several educational partners
• distribution of know-how is higher

• business is complex
• heterogeneous solutions are complex, too
• several measures, user interface...

Issues with ERP
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Implementation of ERP Systems

• Possible approaches:
1. Adaptation of the real business processes to the ERP system
2. Adaptation of the ERP system to the real business processes
3. Compromise of 1. and 2.
4. Optimizing of real business processes + compromise of 1. 

and 2. and, possibly, adherence to standards, e.g.,  ISO 9000
5. Hybrid approach (choose “best-of-breed” modules from 

several vendors)

45
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Adaptation of Real Business Processes to ERP System

• large cut into existing business processes

• user acceptance?

• loss of profile

• cheapest solution with regard to introduction & release

changes

• often together with new HW upgrades

• often for non-core processes

46
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Adaptation of ERP System to Real Business Processes 

• close to traditional individual SW development

• high adaptation efforts

• high efforts when upgrading/changing releases

• high efforts when synchronizing data structures

• keeping the organisation‘s profile

47
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•using ERP introduction to optimize business processes

•optimization is done by simultaneously considering real 
business processes and those implemented in the ERP systems

• ISO certification: Align real and ERP business processes, 
requirements for optimization, and ISO requirements
e.g., for quality management, (information) security management, risk 
management

Optimizing Real Business Processes, Compromise of 
1. & 2. and possibly Adherence to Standards (e.g., ISO)

48
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Possibilities of Customizing

• Configuration
– only needed components are used,
– approach: selection, test regarding logic and feasibility, generation of 

standard software,
• Parameterization

– desired program functions are initialized by setting of parameters,
– SAP ERP: interpretive approach: parameters inserted into a DBS via a 

customizing transaction
• Modification

– change of existing components,
– SAP ERP: uses ABAP (Development Workbench),

• Individual programming
– customizations or extensions are realized by self-developed components,
– SAP ERP: by User Exits.
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Application Upgrades

Why upgrade?
• Use functional enhancements
• Get relief from vendor-imposed 

support deadlines
• Reduce customizations

and extensions
• Consolidate instances
• Keep options for SOA releases
• Synchronize tools and 

infrastructure releases

Why not upgrade?
• Applications are mature, 

enhancements not compelling
• Costs and availability of resources
• Too many customizations and 

extensions
• Support services are not providing 

value
• Cheaper support alternatives 

available
• Plan to switch to another vendor

50
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•ERP is and will be the main software to run businesses
•customize less and reduce over time
•delay upgrades as long as possible
•more industry solutions
•reengineering of ERP packages with the help of new 

programming languages and architectures (Java, SOA, Net 
Weaver, HANA) to enable more flexibility

• intra to cross-organisational solutions (SCM, ECommerce, etc.)
•market consolidation
•open source ERP packages
•service provisioning (ASP, SaaS, cloud) for ERP systems and as a 

consequence new business models
•GRC components: governance, risk, compliance, security

ERP Systems – Some Thoughts about the Future
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Cloud Computing

http://de.wikipedia.org/wiki/Cloud_Computing
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Types of cloud computing

53

(Source: Rainer et al. , 2014, p.20)
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Everything as a Service (XaaS)

• Infrastructure as a Service (IaaS)
• Platform as a Service (PaaS)
• Software as a Service (SaaS)

54

source: Microsoft Azure 2017
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Everything as a Service – IaaS

Infrastructure as a service (IaaS) is a ….

• standardized, highly automated offering of
– computing resources
– storage
– networking capabilities

• owned and hosted by a service provider
• offered to customers on-demand
• self-provision of infrastructure via Web-based graphical user interface
• API access to the infrastructure

Examples: Amazon Web Services, Cisco Metapod, Google Compute Engine, etc.

55

source: Gartner 2017b
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Everything as a Service – PaaS

Platform as a Service:

• complete development and deployment environment in the cloud
• Like IaaS, PaaS includes infrastructure (servers, storage, networking, 

middleware, development tools, business intelligence services, database 
management systems)

• purchase resources from cloud service provider on a pay-as-you-go basis
• Support of complete web application lifecycle: building, testing, deploying, 

managing and updating
• avoid expense and complexity of buying and managing software licenses, 

underlying application infrastructure and middleware or development tools 
and other resources. 

Examples: IBM Managed Platform as a Service, Microsoft Azure, etc.

56

source: Microsoft Azure 2017
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Everything as a Service – SaaS

Software as a Service:

• software that is owned, delivered and managed remotely by one or more 
providers

• provider delivers software based on one set of common code and data 
definitions 

• consumed as one-to-many model by all contracted customers at anytime
• pay-for-use basis or as a subscription based on use metrics

Example: Microsoft’s Office Web Apps, etc.

57

source: Gartner 2017c
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Forecast Global Cloud Market Share

58

source: Gartner 2017d
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Conclusion

• Business software is complex
• Design and deployment require knowledge about both, the business domain 

and the options for its representation/enhancement by IT
• Architectures, frameworks and structures help organizing 

components/modules/application systems
• Specifics to be found with respect to industry sector, business ecosystems, 

organisation type, organisation, esp. operational systems
• ERP systems typically standard solutions (with customization)
• Non-ERP software requires attention: collaboration systems, enterprise 

knowledge infrastructures, IS materializing competitive advantages, 
connectors to platforms (e.g., business, crowd, social media)

• Integration across organizational boundaries as well as with “things” in the 
physical environment (e.g., machines, tools, products)

• Increasingly comprehensive virtual representation of the physical 
organisational world
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