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Problem Statement

ERP-Control: A REA-based Enterprise Resource Planning Application

ERP-Applications: SAP ERP 6.0, MS Dynamics AX 2013, ...
transactional recording of business data and resource planning functionalities

“REA Ontology”: REA Accounting Ontology (McCarthy 1982), REA Business
Ontology (Geerts/McCarthy 2002), ...

Enterprise Control System Integration Standard (ECSI 2008): Focusing on
the information flows between

* enterprise system (mostly exchange processes)

* production control system (mostly conversion processes)
Integration problem: How can the different concepts be integrated?

Demonstration: REA-semantic data and business process modeling and
prototypical implementation
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ERP-Control: Prototypical Web-based ERP-Application

ERP-Control: http://erpcontrol.imw.tuwien.ac.at/ERPControl/home.seam
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ERP-Control:  Home Login —
Business Processes Welcome to ERPContrel Enterprise Infermation System!

Sales Processes

Froduction Processes

Procurement
Processes

Treasury Processes
Financing Processes

Investment Processes
ERPControl =
Control
Welcome to the ERP Caontrol System - Version 1.1
Reporting
Performance Management

Analytical Planning Please log in with any username and password - admin: false

Authors

- Abmayer Michael. Resource List, IFRS Reporting, SVIN Server, ControlliX
- Achleitner Stefan: Borrowing, Derivative [nstrument Valuation, Fixed Income [nstrument
-Czemy Rene.  Documentation

- Dural Qemer: Production Planning, Execution and Analysis
- Feliner Daniel.  Production Management
(] - Findeis Herbert:  integration
- Nasufi Agif: Production Planning, Execution and Analysis
- Ranzi Robert: Architecture, Sales Process
N - Rodler Christopf:  Architecture, Sales Process, Risk Planning and Risk Reporting

- Schwaiger Walter: REA-MIS Architecture, General Coordinator
- Sporer Christian:  IT-Consulting

Institat fir 3
Managementwissenschaften



http://erpcontrol.imw.tuwien.ac.at/ERPControl/home.seam

Agenda

0 Problem Statement

0 ERP-Control: Financial Reporting and Business Processes
0 ERP-Control: Semantic Data and Process Models

0 ERP-Control: Semantic Implementation

0 Conclusion

O Literature
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ERP-Control: Financial Reporting and Business Processes

ERP-Control: Implementation of financial reporting processes

ERP-Contrel: Home Welcome, IMUW-FiCo! Logout
Business Processes IFRE Report
Sales Processes description 2010-01-01 2010-12-31 difference
Production Processes v |1 Balance Shest EUR 0.0 EUR 0.0 EUR 0.00
EUR EUR —
| Azzsts - oo -T4053.
Procurement ¥ [ Assset s074058.53 snoooo0.pp DHR-T40ERES
Processes
B [0 Current asssts EUR 287235.94 EUR 254724.84 EUR -32571.30
Treasury Processes # [ Mon-current assets EUR TEETE4.05 EUR T45275.35 EUR -41488638
Financing Processes . . NP EUR EUR o o
L and lia = = oo T4059.
¥ 3 Equity and lisbilitie 1074055 55 100000000 EUR T4053.59
Investment Processes cLR
= [ Exquity EUR -143118.88 170554 01 EUR -ZTETT.32
Control -170ES4 .0
" . N EUR R - .L
Reporting B |[# Non-current provisions and lisbilities T0izEz T3 EUR 51142556 EUR 83827.22
- N EUR EUR
Performance Mai nt 1 Curre vizionz and lishilities - 12100,
nagems B [ Current provisions and lisbilitie _30ERD E 24TES0 47 EUR 12100.08
Analytical Planning
description change from 2010-01-01 to 2010-12-31
¥ [ 1 Changes in Equity EUR Z7877.32
description change from 2010-01-01 to 2010-12-31
B 1 Income Statement EUR 12T878.14
description change from 2010-01-01 to 2010-12-31
B [ 1 Cash Flow Statement EUR .00

* Annual Report: IFRS financial statements (balance sheet, income statement,
change of equity, cash flow statement) as an essential by-product
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ERP-Control: Sales process execution

ERP-Control: Financial Reporting and Business Processes

ERP-Control: Home

Business Processes Sales Process

Sales Processes Initislize new Business Process Instance

Production Processe

E;E;ﬂ:nt Customer Selection
Treasury Processes
Financing Processes )

Product Selection
Investment Processe

Control

Reporting Gruantity Input

Performance Managemer

Analytical Planning Payment Selection

Confirmation
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Welecome, IMW-FiCo!

Customer Selection

Add new Customer
Customer Id Description

i} Customer - No 20001 Select

Product Selection

Actual Stock UoM
500000.00 kg Select
500000.00 kg Select

Product 10 Description
1 Guss-Faraffin

2 Press-Faraffin

Quantity and Price Input

Logout

Available quantity: ~ S00000.0 kg
Sales quantity: * 10024 kg
Payment Selection
Type of Payment: Cash -
Confirmation
Customer Product . Sales Price Rate of Payment
D o Quantity excl) taxation Type
6 H 100004 p4EUR 2% Cash cancel

kg

Sales with value EUR 1248.00 ({indl. tax) successfully saved!




ERP-Control: Financial Reporting and Business Processes

ERP-Control: Production process execution

ERP-Control: Home Welcome, IMW-FiCo! Logout
Buzinesz Proceszes Production Execution Process
Sales Processes Initialize new Production Execution Process Instance
Selection of Quarterly Plan
Procurement Selection of Quarterly Plan Progecie e o
Processes 9 Molded-Candies Produkt Segment 2014 S0 Select

Treasury Processes

Selection of Monthly Plan
Financing Processes Selection of Month |Y Plan Product ID Description Planned Quantity
19 Molded-Candles Produkt Segment 2014 SO February 833.00 Select
Investment Processes
Qutput Production
Control Molded-Candles Produkt Segmeni2014 SO February
Output Production Planned Input F00kg
Hﬂpﬂrtlng Produced Output* 5000/ kg
Performance Management
Anﬂh’tiﬂﬂl Plﬂnning c : uf 8] f-Candies Produid Segm 1 I ha n su ful
onfirmation
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ERP-Control: Semantic Data and Process Models

“REA Ontology™: Economic meaning of business processes

Probabilistic Policy
Infrastructure apply Business and apply
Management
Policy
apply apply
Economic I .
Probabilistic Plan Economic Agent
Resource <
Event Type Event Agreement Type
Type N A
- Ve —
JAN - —_ ~ ay - JAN
I N NS ~ specification g — —
- - X s 7 - typification
potential 1 =< —
impact . reci- . .
Risk procity |: Economic Economic
Event Commitment economic Contract
bundle
fulfillment
) resource . from i
Economic flow Economic Economic
Resource Event - Agent
(0]
site duality materialized
settlement
Business Economic
. Location Claim
Accounting
Infrastructure
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ERP-Control: Semantic Data and Process Models

Exchange processes: REA-semantic data model

Resource [€—» Event [&—3» Agent
- 14 -1d -1d
-dascripticn -degcription -description
ﬂ - 1 mes tanp |
MaterialFlow —{ Material
; ; Personnel Equipmeant Financial FinancialFlow
1d 1d
quantity dascription 1d R .14 14
vl L sproparty -description -dascription description -fuantity
-propyalus -preparty - pregarty .proparty - vl
-pricePerimt - propialus - progialue -propialus
- '.lru.l:'.i.;.-"l -pricePerings +pricePeringt -pricaPerint
v dtll.nld L5eack »pr LoeliaM pricaloM - p 1 calicM
stockUoM T - actualSrock
stockUoM

* Hierarchical data model for the REA elements
* Abstract classes for the Economic Resource, Economic Event, Economic Agent

* Derived classes for material, personnel, equipment and resources

* Flow classes for the material and financial resources
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ERP-Control: Semantic Data and Process Models

Conversion processes: REA-semantic data model

SegmentRequirement
14

- grartTimeScheduled
- grdTa ma Schesdulad

SegmentR esponse — GoodsProducedActual

RawMaterial Consumedactual a1d .ad
id -atartTims -e‘hﬁirnnunn
- - el Time - preducediuanTity

- gescriptien
- Safdumeduantity

Perzonnellzed Actual

-1d
- ECF P TLaR
-umedduanty ty

EquipmentUsedActual

-1d
description
usedduant sty

* Enterprise Control System Integration Standard (ECSI, 2008) defines
* Conversion processes via process segments
* Segment Response is linking the input (consumed/used) to the output (produced)

* Segment Response is related to Segment Requirement (internal commitment)
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ERP-Control: Semantic Data and Process Models

Conversion processes: Production technology model

Material SpedflcationProperty

PersonnelSpec ficationProperty

Equipmentsped ficatl onProperty

.4 -1d -1d

- JRser1plon 'd‘??{rlﬂuﬂﬂ -ECrIpTION
-proparty -property -property
-propyalue - propValue - propvaLus

MaterialSegmentSpecfication PersonnelSegmentSpecification EquipmentSegmentSpecification ProcessParameters
-1d -1 -1 -1d
- JRSEr1pT 6n - R SErl BTl o - JESEF1pLLon -description
prodioetf L ARpUtRATL G .prodCoef f -walus
coettioM ratiolicM coettUoM -ieM

ProcessSegment

- 34

- S EEF 1 Pl GA

~duration

duriLioM
-procassio

ECSI Standard: Hierarchical modeling of the production technology

* resource-specific Segment Specification => specification of the production function

* properties of Segment Specifications => linkage to the derived resource classes
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ERP-Control: Semantic Data and Process Models

REA-semantic data model: The parts fit together

Resource [€«—» Event [€—> Agent
-1d -id -1d
- descriptien -deseription -descriptien
A « 11 mes tanp
MaterialFlow — Material |
d d Personnel Equipment Fil ial FinancialFlow
-quanti ty -description 1d id BT] e}
-value “property -deseription description -description quantity
-propvalua -proparty -property -property cvalue
priceParinit -propvalua -propyalus -propvalue -
pricelaM -priceParLnit -pricePerinit pricePerinit
actualStock pricaliaM < pricalioM priceuoM
- stackUo I - actualStock
1 - stockloM
MaterialSpecificationProperty PersonnelSpecificationProperty EquipmentSpecdficationProperty
1d ad 1d
-description -description -description
-property -property -property
-prepvalue -propialue -propvalus
Materi gmentsSpacif ParsonnelSeg p ation Equip 1tSegmentSpecification ProcessParameters
ad 1d 1d -ad
description description deseription -description
-prodoeff -inputPatic -prodoefi -value
- coeff oM - ratioleH - coeffloM -LoM
1
ProcessSegment
ad
description
duration
durloM
-process1o
SegmentRequirement
-ud
-startTimeschadul ed
endTamoschaduled
th — dsProducedActual
RawMaterial ConsumedActual -1d -1d
7] -startTame - description
-description andTime producedQuantity
[consumedguantity =~ |

PersonnelUsedActual
-1d

-description

- ugeduantity

EquipmentUsedActual
ad
discription

wsedQuanti ty
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ERP-Control: Semantic Implementation

Web-based Implementation in Java Technology

Web-based GUI Layer (JSF)

Business Process Context

- User interface m
Business Management 5
Processes Processes m me
. . [ > °
- (IBPM Process) | |(jBPM Pageflow) @ Process orchestration wE
3 2 B2
— © - 4 O
g Z: Business Management % — ® 3
S ks) Services Services ) Enterprise services g wa
Q o g 5 3 = o
Q | (Session Bean) (Session Bean) T 5>0
& 2 3 §e 2
w 2 g Business objects 3% S
= : =
2 . = 33
@ Objects ;% L~z
H @D

Business Management Persistence

Objects Objects

(Entity Bean) (Entity Bean)

Persistence Layer (Hibernate)

* JBoss Seam Framework: Seamless implementation of object and process
oriented ERP systems in Java EE 3-tier architecture (similar to SAP’s
Enterprise SOA)
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ERP-Control: Semantic Implementation

REA-semantic business process model: Sales model

L

== Sl Siates=
A st

o < TRAEK Mook
Customer Selection

bo_ret
wr. ==l aak Wodkass
Product Selaction
ka_reack
e, <lask Noges»
Quantity Input
cancel
bo_rext
T Fak NoDagme i
Pmamernt Selection
carel
ko rsack
cancel
w, SETESK Modes=
Confirrmation
cancel
Lo_imet g Slalans

-
el
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REA-semantic sales process
design: Selection of agents,
resources, quantity and double-
entry bookkeeping

Business process modeling in
the Java Process Definition
Language (jJPDL)

JPDL is language which can be
executed in the Java Business
Process Manager (JBPM)
workflow engine



ERP-Control: Semantic Implementation

Confirmation Task Node: booking()-service

Business Case Model

REA-Entity from |

Agent
1 1
Resource |—1| Increment Event l—
/}\ L.n to Agent |
;
I
I
I
I
I
I
I
|

Duality Principle

¢

A
|
|
Business Case | | Value Restriction
|
|
\V2

REA-Entity

\VJ L.n Agent |

Resource |1—1| Decrement Event ll—
T' Agent |

* Business Case: Transactional recording of resource flows and related value
flows according to the REA ontology
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Conclusion

ERP-Control: A REA-based Enterprise Resource Planning Application

The REA-semantic data and business process models behind ERP-Control
show that
* the “REA ontology” is generic so that it can be concretized e.g. with

* the production resources specified in the Enterprise Control System Integration
Standard (ECSI 2008) and

¢ the financial resources defined in the finance literature and

e it can be expected that a REA-semantic design and implementation should

* reduce engineering costs by reducing the communication problems between users,
designers and programmers,
* enhance the quality of the designed and implemented ERP systems,

* Iimprove the maintainability and the extensibility by giving all involved parties a
common understanding of the ERP system functioning
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