Problem!

A7 &=
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Title? — My Story

Legacy-Accounting Process-Orientation
e Static Environment * Dynamic Requirements
» UGB/IFRS/US GAAP ; Froauct portioli
.  Production lines
. Co.st.Center/ObJect Accounts « Equipment
* Validierte Systeme . oty
(Pharmatechni « Dynamic Analysis | WANT IT
.+ Costs ALL
i | * Benchmarking AND
Do not e Dashboards | WANT IT
touch .. NOW
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Context?

« Management Control Management

o [T-based Enterprise Management
« Managerial Accounting

Industrial Engineering

Process Management
Pharmaceutical-Domain
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Excursion: Legacy-Accounting Records

Accounts Receivable File

Customer Customer
Mumber Mame Debit Credit Balance

23456 Smith 350 200 150

Cost of Goods Sold File

Acct
Mumber Debit Credit
5734 270
Sales File
Acct
Number Credit

4975 350




Excursion: REA
Event Database

e Resources
e Fvents
e Agents

Geerts, Guido L., and William
E. McCarthy. "An ontological
analysis of the econdmic
Br|m|t|ves of the extended-
EA enterprise information
architecture."  International
Journal — of  Accountin

Information  Systems 3.
(2002): 1-16.

CUSTOMER Table

(PK)
Cust Credit Billing
MNum MName Address Tel Num Limit Date Anniver
23458 Smith 125 Elm 5t., City | 610-555-1234 55,000 12 12/9/89
INVOICE Table
(PK) (FK)
Invoice Invoice Ship Cust
Num Date Date Terms Carrier MNum
98765 9/01/09 9/03/09 Net 30 UPS 23458
LINE ITEM Table |
(PK) (FK)
Product Invoice Quant
Num MNum Sold
x21 98765 5
Y33 QB7ES 10
PRODUCT Table
(PK)
Product Sale Unit Reorder
MNum Description Price Cost QOH Point
X2 Something or other $30 g22 200 50
Y33 Something else £20 $16 159 60
CASH REC Table |
(PK) (FK)
Trans Cust Check Check Date
Mum MNum MNum Amount Date Posted
77654 23458 451 %200 9/28/09 9/30/09




Research Questions

A process-oriented data model promotes the significance of
managerial accounting analysis compared to data from legacy

accounting-systems.

» Conceptual Modelling supported by OntoUML can identify the
requirements towards the design of a process-oriented data model.

* The expressiveness of Activity Based Costing can be increased
significantly by utilization of a process-oriented data model.



Scientific Need? 1

» Fallon, Richard, and Simon Polovina. "REA analysis of SAP HCM,;
some initial findings." The 3rd CUBIST Workshop (2013).

e ... (i) ...could benefit from an REA approach to business process
engineering, since this would avoid data loss, and (ii) REA could
benefit from an analysis of a real ERP system...



Scientific Need? 2

e O'Leary, Daniel E. "On the relationship between REA and SAP'

International Journal of Accounting Information Systems 5.1 (2004):
65-81.

e SAP has a number of different representations including interaction model, business object,
data model, process model, organization model, and business application component model.
Future research could focus on these other models and how they
relate to REA representations. For example, in general, there has
been little discussion of direct integration of REA with processes that
they represent, except for those inherent in its database structure.



Scientific Need? 3

» Fallon, Richard, and Simon Polovina. "REA analysis of SAP HCM,;
some initial findings." The 3rd CUBIST Workshop (2013).

e ... unified modelling language (UML) for object-oriented modelling,

previously identified by Booch et al. [14]. This again emphasizes the
need noted by others [10, 13] for further research that will lead to a
set of tools and procedures which will allow REA designs to be used

for the entire development life cycle.



Scientific Need? 4

e O'Leary, Daniel E. "On the relationship between REA and SAP'

International Journal of Accounting Information Systems 5.1 (2004):
65-81.

* As another example, there are no discussions that the authors are
aware of the directly related REA entity relationship models and
data flow diagram models or flow chart models.



Scientific Need? 5

 Galani, Despina, Efthymios Gravas, and Antonios Stavropoulos. "The
impact of ERP systems on accounting processes." Development 286
(2010): 14785.

e reasons behind ... investment ... reduction of number of different
systems, eliminate redundant data entry and reduce data errors.
Further, another important motive was the “development of
business process” which is a very strategic one ...



Scientific Need? 6

e O'Leary, Daniel E. "On the relationship between REA and SAP'

International Journal of Accounting Information Systems 5.1 (2004):
65-81.

e Finally, although this paper has focused on the relationship between
SAP and REA, the analysis of relationships could be extended to
other ERP systems including PeopleSoft and Oracle Applications,
etc.



Direct Orders

Direct Material

| |
| |
Costing Approach .
| |
| |

PM Labor
Direct Spare Parts
Standing Work Orders

0y s

e Scope
« Whole production process

 Production Equipment as
hierarchical Processes

e Every Equipment as Cost
Center

Steam #1

Generator #1

e Receiving Boiler #1
e Providing
e (Time-Driven) Activity Based /\/f\/l\ﬁ ========== oS
Costing RO K
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Methods 1

Data Quality

e Direct Labor mapping

e Direct Material mapping

e Direct Orders mapping

e Value stream measurement

Data Harmonization

e Data harmonization
e Data storage



Methods 2

Model
. '  Pergl, Robert, Tiago Prince Sales, and
Conceptual Modeling deegnélg Rybola. "Towards (F)ntoUML
. or software engineering; From
OﬂtOUML domain ontolog_ to imglementation
o [dentity model." /nternational Contference on
e« Modalit Model and Data E/(?jg/neef/ng.
y Springer Berlin Heidelberg, 2013.

* Dependency e Fischer-Pauzenberger, C and
Schwaiger, Walter S.A. “The OntoREA
Accounting Model: Ontology-based

Modeling of the Accounting
Domain” Working Paper, 2016.



Methods 3

Implementation

» Open-Source Software
R for computing
« data.tree’ for modeling
* LaTeX for reporting



Industrial Research Case Study 1

Overview Products and Services assessed
e Pharmaceutical Domain o Technical Utilities
e > 15 comparable sites » Steam, Gas, Heating, Water, Alr,
P . Waste Water, HVAC, ...
e > 00 000 # equipment .
.  Services

> 600 000 hours/year direct « Room, Clean Room,

labor Maintenance, Engineering,
. Reliability, Planning, Scheduling,

 Production/Plant Engineering



Industrial Research Case Study 2

19
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Timeline

Increasing Data Quality
Data Harmonization

Started Q1 2016

Q32017

Implementing

Modelling

Q12017

Q3 2018

THE END

Check

Q2 2018




RECAP — Problem??

7wl ?

1 ton of steam? Site competitive?

Suitable data-
model?

Steam #1

Generator #1

Accurate Cost

Performance =

_ Accurate Value
Boiler #1
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