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Education:

* Ph.D. in Industrial Management, Clemson University, SC
» Master of Professional Accountancy, Clemson University, SC
« Bachelor of Business (Accounting), Tamkang University, Taiwan

Research & Teaching

« Enterprise Resource Planning (ERP) & Data Warehouse

» Manufacturing/Production and Supply Chain Management

« Business analytics, Performance Dashboards, Data Mining, and Data Visualization

» Psychometrics, Human Factors, and Information Technology in Learning and Education
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Missouri S&T’s ERP Program

: o , . BOEING
L Missouri S&T’s Enterprise Resource Planning (ERP)
program offers comprehensive and technically Oneywen

advanced courses
Peabod

L One of the few self-hosted SAP University — ENERGY
Alliance schools that deploy and manage SAP ERP De|0|tte<
software to support education and research clin

>
L Engage in joint projects with industry partners to accenture
investigate, design, plan, implement, and assess / .
ERP-integrated real-world solutions, including All, OG’_'E
Cybersecurity, Data Visualization, Business [:A'I'ERPI |_|.AH®

Intelligence, and Smart Factory. Walmart

Save money. Live better.

A pioneer SAP’s University Alliance (UA) school since 1996
MISSOURI ° e
S &T Enterprise Resource Planning (ERP) \CENTERP
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Experience Sharing in ...
* Missouri S&T ERP Program
 ERPSim in Analytics classes

 ERPSim Data for Teaching and
Research
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ERP Supported Business & IT Areas

Supply Chain &
Manufacturing

ERP46107%
ERP53107i#
ERP5110
ERP6120
ERP6610 |

MISSOURI

Sl

Customer
Relation
Management

Supplier
Relation
Management

Advanced
Planning &
Scheduling

SCM and
Collaborative
Logistics

Enterprise Resource Planning (ERF)

Enterprise
Software
Engineering &
Security

ERP2110 ¢

ERP

core

ERP4220 % %
ERP5240 4
ERP6220 4 %

Analytics & Data
Modeling

Bl, Data/Text
Mining,
Visualization/
Dashboard/
Scorecard

Data
Warehouse

‘ ERPSim (competition or competition)
*Visualization, Dashboard, & Analytics

Data Engineering/modeling

ERP42204 " %
ERP52104 %
ERP5410%
ERP6220 4 ¥
ERP6444

IST 4444
IST6443 H

\ENTERP
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The Journey of Learning Enterprise System...




ERP System Functions

Supply Chain Planning
Process

Sales data
Sh Pricing "Product
Rsive) Design & Forecast
Sales& e Analytics

Distribution \ o : Procurement
Process Ao Process

Vendors

NETSUITE

ORACLE' S
FERELESTEY Production Process

ng Enterprise Resource Planning (ERP) \LTEW

erp.mst.edu

Analytics Technologies ...

Visualization & Data Mining

SAS Visual Statistics

Predictive analytics. Redefined.

ng Enterprise Resource Planning (ERP) \LTEW

erp.mst.edu




Data Modeling ...

w DATASPHERE

Analytics Cloud

Msmz’il Enterprise Resource Planning (ERP) \LTEW

erp.mst.edu

Dashboard Analytics app (desktop, web, mobile)

.. SAP Lumira

MISSOURI
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Experience Sharing in ...

* Missouri S&T ERP Program

 ERPSim in Analytics classes

 ERPSim Data for Teaching and
Research

MISSOURI
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Example: Individual Contribution Analysis

& $G3(1)/532 Security Audit Log - Evaluation
o9 «H eoe Sk 8 o=
Security Audit Log - Evaluation

AW ERE AFTF E QBT HER

Fie List  Statistics SAL Configuration

Evaluation of Security Audit Log

Period Requested 05.09.2023 00:00:00 - 05.10.2023 23:59:59
Period Selected  24.09,2023 10: - 03.10,2023 18:23:57

Server sap-sim-3

Events Read

- Critical 161

SAP System AS Instance Date Time: ‘Cl. Message ID Ser Terminal flame {Peer Address | Transaction Code  Program Audit Log Msg. Text Note/|Variable Data |Varigble 2 Variable
563 sap-sim-3 563 _01 03.10.2023  18:03:23 532 AU3 B2 rovlZaerpsap2 10.55.0.55 SESSION_MAMAGER SAPLSMTR_NAVIGATION Transaction MDO7 started. MDo7
5G3 sap-sim-3_5G3_01 03.10.2023  18:03:26 532 AU3  C3 172.14.2254% 172.14.225.49 SMEN SAPLSMTR_NAVIGATION Transaction ZMBS2 started. ZMB52
563 sap-sim-3_SG3_01 03.10.2023  18:03:28 532 AU B_2 rcvlZaerpsap2 10.55.0.55 SESSION_MANAGER SAPLSMTR_NAVIGATION Transaction CO41 started.

S63  s3p-Sm3_SG3_01 03.10.2023
S63  sapsim3_S63_01 03.10.2023
S63  sapsim3.563.01 03.10.2023
563 sap-sim-3 563 01 03.10.2023
563 sap-sim-3.563.01 03.10.2023
S63  sp-sm-3_563.01 03.10.2023
563 sapsm3_S63_0103.102023  18:03:
S63  spsim3.S63 0103102023 18:0343

332 AU3 C_4 rov25aerpsap2 10.55.5.30 SESSION_MAMAGER SAPLSMTR_NAVIGATION Transaction F.01 started.
532 AU3 Al rov20zerpsap? 10.55.6.99  S000 SAPMSYST Trensaction SFEE™"
532 AU C 5 rovi%aerpsap2 10.55.1.188  SESSION_MANAGER SAPLSMTR_NAVIGATION -
532 AU3 C 3 172.14.225.49 172.14.225.49 SMEN SAPLSMTR Mar™="
532 BU4 C_5 rov09aerpsap2 10.55.1.188  MDO7
532 AU3 €3 1721422549 17214975 *°
532 AUZ B_1 rof=o-

LVADS
563 sap-sim-3_5G3_01 03.10.2023 1977 MDO7
563 sap-sim-3 562 At ° car e, ZVADS
5G3 sap-sin «wousaction MD61 started. MD&1
SG3 sap-sim Transaction ZMARKET started. ZIMARKET
SG3 sap-sim- SAPMSYST Transaction SESSION MANAGER started. SESSION_MANAGER
563 sap-sim-2 oe3510N_MANAGER SAPLSMTR_NAVIGATION Transaction ZMB52 started. ZMB52
563 sap-sim-3_ . —pe 10.55.7.237  SESSION_MANAGER SAPLSMTR_NAVIGATION Transaction ZMARKET started. ZMARKET
5G3 sap-sim-3_ - u_5 rcv37aerpsap2 10.55.5.218  SESSION_MANAGER SAPLSMTR_NAVIGATION Transaction F.01 started. F.01
5G3 Sap-sim-3_. S D32 AU3 €3 172.14.225.49 172.14.225.49 SMEN SAPLSMTR_NAVIGATION Transaction ZMARKET started. ZMARKET
SG3  sap-sim3_5 102023 18:04:14 532 AU3 F 3 rov3laerpsap? 10.55.1.72 SESSION_MANAGER SAPLSMTR_NAVIGATION Transaction MD61 started. MD&1
SG3  sap-sim3 5G3_01 03.10.2023 18:04:14 532 BU4 D5 rcv37aerpsap2 10.55.5.218 SA39 RFBILAOO Dynamic ABAP code: Event -, event tvpe Gl, check total - = Gl =
563 sap-sim-3 5G3_01 03.10.2023  18:04:18 532 AU3 B_2 rovi2aerpsap2 10.55.0.55 SESSION_MAMAGER SAPLSMTR_NAVIGATION Transaction CO41 started. co41
5G3 sap-sim-3_5G3_01 03.10.2023  18:04:20 532 AU3 €5 rov0Saerpsap2 10.55.1.188 SESSION_MAMAGER SAPLSMTR_NAVIGATION Transaction ZMARKET started. ZMARKET
563 sap-sim-3_563_01 03.10.2023  18:04:21 532 AU3 €3 1721422549 172.14.225.49 SMEN SAPLSMTR_NAVIGATION ZMARKET
5G3 sap-sim-3_SG3_01 03.10.2023  18:04:24 532 AU4  B_S5 rov23aerpsap2 10.55.5.109  SESSION_MANAGER SAPLSMTR_NAVIGATION ZC001S
SG3  w@psm3_SG3_01 03.10.2023 18:04:24 532 BUL E 4 rov2Gaemsap? 10.55.7.114  SESSION_MANAGER SAPMSYST 532 E4
SG3  spsim3 SG3 0103.10.2023 18:04:25 5321 AU3  C 3 172.14.225.49 172.14.225.49 SMEN SAPLSMTR NAVIGATIOII‘I ZMARKET
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Example: ERPSim Data for Teaching & Research

43 Date

Most Executed Transactions (t-code) Over Time —
o of Days —_—

] 12112019

= 1/23/2019

S ALR 87012333 FB TCode SA39 i
E - ode total: 1,874 112512019

IMIN vosoms @ \RT_REPORT =

F.01 SA39 FB50 FacLios: I Ay il

Search
M D O 7 Word Weight ERP2110_01

ERP2110_02

1/24/2019

t-code total

—————— ERP2110_03

Word Color D
ERP2110_06
No of Days
User Name

ERP2110_01 ERP2110_02 ERP2110_03 ERP2110_04 ERP2110_06 ERP2110_07

]\ASH:,{JIRl Enterprise Resource Planning (ERF) \LTEW

erp.mst.edu

4} Date

Search
No of Da

1

Most Executed Transactions (t-code) Over Time .

2102019
; 2/11/2019
211212018
2/13/2019

2142019

4} UserName
Search
ERP2110_12

ERP2110_24

\

ERP2110_12 ERP2110_24

User Name

Sd Enterprise Resource Planning (Ek?)  \\ENTERP

erp.mst.edu




8%
Most Executed Transaction by Number of Users e

User Name
24

MD61 |22

S_ALR 87012333 FBLINFBLSN sl

vaos VLO1N ™= % & START_REPORTE ||

rdemied t-code total: 1,874 N

veoeN F .01
MIRO Fann

FBos MDQO7 =-—

User Name

ERP2110_01 ERP2110_02 ERP2110_03 ERP2110_04 ERP2110_06

MISSOURI

Sl

Enterprise Resource Planning (ERF)

H

Search

1/21/2019
1/23/2019
1/24/2019
1/125/2019
1/26/2019
112712019
1/28/2019

4Mm0IN10

JAIFTEST_BUPA
/BSNAGT/FILE_MONI
ISAPAPOILOCS
ISCMTMSILOC3
ACC_ECS_REVERSE
AMRP

RN412

\ENTERP
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Most Executed Transactions (t-code) Over Time

No of Days

MISSOURI
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Enterprise Resource Planning (ERF)

4} Date

Search

112312019
1/30/2019
1/31/2019
2/3/2019

21612019

User Name
earch
ERP2110_01
ERP2110_02
ERP2110_03

ERP2110_04

s running S A
gpective Jo

\CENTERP
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Example: ERPSim Data for Teaching & Research

t-code distinct, Final Grade Percent and t-code total by User Name

Ideal performance range (>85%) ‘
Star Performers 2 = O

User Name
@® ERP2110_01
ERP2110_02
ERP2110_03
X Axis ERP2110_04
@® ERP2110_06
@® ERP2110_08
ERP2110_09
ERP2110_10

T YR ® ERPZ‘I‘IO:T‘]
Final Grade Percent @® ERP2110_12

t-code total

-
=
a
o
=
@
o
@
o
o
b
(4]
=
=
e

@® ERP2110_13
® ERP2110_14

ERP2110_15
@ ERP2110_16
@ ERP2110_17

T T
15.00 20.00 5 3 35.00 40.00

- t-code distinct

Bubble Width

MSISS&??IRl Enterprise Resource Planning (ERF) \\ENTERP

erp.mst.edu

Example: ERPSim Data for Teaching & Research

t-code distinct by Date and User Name

ERP2110_31
ERP2110_27 |
ERP2110_26 |
ERP2110_25 | B
ERP2110_24 |
ERF2110_23

ERP2110_22 | ] [ ] 11
ERP2110_21 | m B
ERP2110_20

ERP2110_19
ERP2110_17
ERP2110_16
ERP2110_15
ERP2110_14
ERP2110_13
ERP2110_12
ERP2110_11
ERP2110_10
ERP2110_09 |
ERP2110_08
ERP2110_07 |
ERP2110_06 |
ERP2110_04
ERP2110_03 |
ERP2110_02 |
ERP2110_01

t-code distinct|
45

No valug

User Name
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When cross-referenced with performance ...

HW Working Time ((HW due: 8-31, 97, 9-14, 9-28, 105, 10-12)

ERP5310-55 Grade |

110

ERFEM0G4 | '

Rz | . . .. : . Iu.gg
ERREH052 . SpaCEd Practices .-. IU_EB
ERF5310:51 . . . ....
- VS. Last Minute il K
ERR5310-40 | . .. i .. . ... 068
ERPE31048 | | i
ERP5310-47 | __ Novalue
ERPE210-46 | : . q '

— Practices Time <mmp Performance
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 Gain insight on your decisions
and their impact

Why analytics * Make learning more enticing

: by exploring data that was
in the context of a generated by your own

simulation? decisions

* Provides a change of pace from
the live game

ERPSimLab Analytics with ERPsim ) EEZZZZC[;[ version B TO N

HEC MONTREAL © 2004-2023, ERPsim Lab, HEC Montréa




AN

Learning Loop

d  Velocity §

r’ . iy
s I “y_ : \’?f'f}‘y
= A a—

o Y&

EVALUATE ANALYZE

LEARNER INSTRUCTOR

DYNAMIC
BIG DATA ENVIRONMENT

ERPSimLab Analytics with ERPsim ngVr:er?eedrcé;[ version B TO N

HEC MONTREAL © 2004-2023, ERPsim Lab, HEC Montréal.



2024-25 ERPsim Specs

Version

Supported Ul

Analytics

Languages

ERPsimLab

HEC MONTREAL

Analytics with ERPsim
© 2004-2023, ERPsim Lab, HEC Montréal.

SAP S/AHANA 2022
SAP Fiori and SAP GUI

SAP standard reports
SAP Smart Business
OData Service 2.0

English, French,
Spanish, German

Simulation Date Elapsed Steps
Day(s) since beginning

01 41

Round 03 Period 9
Plannin, g
Create Planned MRP Run
Independent MDO1
Requirements
MDe1
Procurement
Create Purchase Procuremen t Sourc-
Orders ing
MESSWN | ZME13

-
0 =
PurReq to convert

Logistics
Stock Transfer Inventory Report
ZMB1B ZMB52

2t

C

Company Valuation
Current Company Va...

1.44

Conow EUR

Purchase Ord: Purch Ord
Tracking P! Y
ZME2N

uuuuu
=

Gno

SAP Fiori Launchpad configured for the

Logistics Extended game

pg;z;;e{;’c[é;[ version B TO N



SAP Standard Reports

SAP e

ed Sales Order Report

Refresh Report Data  More «r

Detailed Sales Order Report : Round 09 Day 01

BE

Rou.. ~ Day ~ Area
8 10 s0

09 NO

so

08 NO

s0

07 NO

so

WE

Material

YY-TO1L
YY-T02
YY-T06
YY-T05
YY-T04
YY-T03
YY-T0S
YY-102
YY-T04
YY-TOS
YY-T02
YY-T06
YY-T04
YY-T05
YY-T06
YY-T06
YY-T0S
YY-T05
YY-T03
YY-T0S
YY-T06
YY-T05
YY-T03
YY-TOS
YY-T06
YY-T0S
YY-T02
YY-TO01L
YY-TOL
YY-T04

Material Description
Milk
Cream

Ice Cream
Butter
Cheese
‘Yoghurt
Butter
Cream
Cheese
Butter
Cream
Ice Cream
Cheese
Butter

Ice Cream
Ice Cream
Butter
Butter
Yoghurt
Butter

Ice Cream
Butter
Yoghurt
Butter

Ice Cream
Butter
Cream
Milk

Milk

Cheese

Price
25.25
79.78
47.47
65.87
90.95
28.43
65.87
79.78
90.95
65.87
79.78
47.47
90.95
65.87
47.47
47.47
65.87
65.87
28.43
65.87
47.47
65.87
28.43
65.87
47.47
65.87
79.78
25.25
25.25
90.95

Value

1,919.00
1914.72
569.64
2,305.45
1637.10
85.29
1,119.79
1,994.50
1546.15
2,041.97
2,154.06
1,613.98
2,364.70
658.70
2,326.03
2,231.09
1,515.01
2,239.58
1,051.91
2,371.32
2,231.09
1,976.10
1,563.65
2,239.58
1,993.74
1,646.75
2,074.28
1,515.00
555.50
636.65

Logistics Platinum

Cost

1,757.88
1,756.00
521.76
2,116.80
1,501.02
78.15
1,028.16
1,831.25
1417.63
1,874.88
1977.75
1,478.32
2,168.14
604.80
2,130.52
2,043.56
1,391.04
2,056.32
963.85
2,177.28
2,043.56
1,814.40
1432.75
2,056.32
1,826.16
1,512.00
1,904.50
1,387.80
508.86
583.73

® w

ERPsim

Exit

ERPsimLab

HEC MONTREAL

Analytics with ERPsim
© 2004-2023, ERPsim Lab, HEC Montréal.

e First level of analytics

 Data presented in a
tabular format

* Allows basic
manipulation of data
sum, avg, count,

grouping
 Can be exported to C
format

EEQZZZC[;[ version B TO N
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SAP Smart Business

£
-
@
|
o
3
3
[ J

Second level of analytics

.=+ Data presented in a
visual format

YYT02  Cream

* Allows basic
manipulation of data,
aggregation rules
cannot be modified

2 YrTos  Yoghun

H
2 YYT04  Cheese

Y¥-To5 Butter

« More dimensions and
o 200 400 500 800 1K 1.2K 14K 16K 18K 2K 22K 24K 26K 2.8K 3K 3.2€ 34K 36K 38K aK 42K 4.4K 46K m ea S u reS th a n Sta n d a rd
o reports

YY-T06 Ice Cream

i Analytics with ERPsim Commer rcial version
ERPsimLab o B/ATON

HEC MONTREAL © 2004-2023, ERPsim Lab, HEC Montréal.




OData Service 2.0

% SAP Lumira Discovery - X
. .
* Third level of at |alyt|cs
Story-01 |+
aE~ 9Cca fx o & DataView | Preview
DESIGN ¥ .
‘ ~v-e-2xeo0 e Data presentation
a & Datasets in Use QUANTITY by MATERIAL_NUMBER, MATERIAL_DESCRIPTION and AREA
Sales

Measures  ©

2 i~ dependent of the tool
CONTRIBUTION_MAF Sum l

COST Sum QUANTITY I
NET_PRICE Sum 2.700.00 M
1. used to consume It
QUANTITY Sum
QUANTITY_DELIVER  Sum 4 MATERIAL_NUMBER #0000
SIM_ELAPSED_STEF Sum 24 MATERIAL_DESCRIPTION .
SIM_PERIOD Sum
e - o Allows advanced
2A  AREA
sA CTY #A AREA . R
22 CONTRIBUTION_MARGIN
22 CONTRIBUTION_MARGIN_F E South I I I a n I p u I at | O n Of d ata
22 COST =
aA COUNTRY

sA  CURRENCY
2A CUSTOMER_NUMBER

2A  DISTRIBUTION_CHANNEL
#A ID
aA  LINE_ITEM

Available in XML-base
T . AtomPub, JSON and
XLSX formats

23

2A MATERIAL_NUMBER
#A  MATERIAL_SIZE

A MATERIAL_TYPE

22 NET_PRICE

22 NET_VALUE ™ Cream Voghut Chesse Buter Ica Cream
A POSTAL_CODE Yy yy-Toz vv-Tos Y04 vy-Tos Yy-To8
22 QUANTITY

MATERIAL_NUMBER | MATERIAL_DESCRIPTION

ERPSimLab Analytics with ERPsim Commercial version B TO N
= ‘ed b
HEC MONTREAL © 2004-2023, ERPsim Lab, HEC Montréal. powereaty




Deep diving

ERPsim
© 2004-2023, ERPsim Lab, HEC Montréal.
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In-Game Analytics

Knowing business processes and how Examples

to run transactions is essential but + Inventory levels
finding how to answer the right
questions is a key to success.

What is being sold and where

Identifying market preferences

See how quickly products are selling

Predicting stockouts

ERPSimLab Analytics with ERPsim g;//;veilﬁ:(;cb[;[ version B TON

HEC MONTREAL © 2004-2023, ERPsim Lab, HEC Montréal.
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OData Services

Features

« Same login credentials as for the
ERP system

« Compatible with any self-service B
tool that supports OData 2.0

* Restricted to own company code by
default; Access to all teams data can
be granted

ERPsimlLab Analytics with ERPsim
HEC MONTREAL © 2004-2023, ERPsim Lab, HEC Montréal.

Available entities

« BOM_Changes

e Carbon_Emissions

« Company_Valuation

e Current_ Game_Rules

» Current_Inventory

» Current_Inventory_KPI

» Current_Suppliers_Prices

* Financial_Postings

* Goods_Movements

* Independent_Requirements

* Inventory

Market
Marketing_Expenses
NPS_Surveys
Pricing_Conditions
Production
Production_Orders
Purchase_Orders
Sales
Stock_Transfers

Suppliers_Prices

ggl/;e/ln:(;c[;;[ version B TO N
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OData Services

All users (admin and
. QData services provide real-time access to data from the simulation. Refer to the documentation for more details.
students) can find the
U R |—I a CC O u nt a n d Use the URL to connect to the OData service. Some applications require adding the entity name at the end of the URL. Open the "Advanced” panel for
. . the complete list of entities.

e ntlty | I St u n d e r URL (case sensitive)
1 M n

OData Services” in
Flori.

~ Service URL

https://<domain>:<port>/odata/896

v User Account and Password

Username ADMIN1

Password Same as your own password for this SAP platform

v Advanced

URL (case sensitive) | hitps://<domain>:<port>/odata/896

Entities -- Select one -- e

[@ Documentation Close

ERPSimLab Analytics with ERPsim Commercial version

- red b
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Post-Game Analytics

Beyond what's available in the end-of- Examples
round report, it is possible to have a + Product availability
deeper look at students’ behavior. o

» Market distribution
Students can also access datq from all . Effective production
teams, should you activate this feature | |
in transaction ZODATA. * Profit margins &

price change behavior
« Growth of business
 Cash usage

ERPSimLab Analytics with ERPsim ggl/;e/ln:(;c[;;[ version B TON
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Examples




Introduction to Avaloble o

erpsim.hec.ca/node/165

Information Technologies

Goals 1 & 2

Enterprise Systems,
& Business Processes

. Introduction to IT in organizations
.IT and business processes — ERPsim (1) Improving

. IT-based business process innovation (part |) busines:r»tErlc_)rcesses
Wi

. IT-based business process innovation (part I1)

8 N~ W BSE —

. IT enabling enterprise integration — ERPsim (2)

6. IT acquisition (the “development” approach) Acquisition
7.1T acquisition (the “buy” approach) of IT solutions

Goal 3 8. Intro to business analytics — dashboard development

: . . . I i
Analytics 9. Analysis of transactional data (basic) deci';g:lo,‘:g%ng
10. Analysis of transactional data (advanced) with IT

Goals 1,2, &3 12. Integration - Final Game using the dashboard — ERPsim (4)

Integration

i Analytics with ERPsim Commercial version
ERPsimLab B/ATON

powered by

HEC MONTREAL © 2004-2023, ERPsim Lab, HEC Montréal.



Digital Transformation erpsim hec. cafmode/238

A simulation to experience the leadership challenges
faced by managers when digitally transforming an organization

u?aT 3 ,TF:: > :F::

“
jﬁ R P 4 ~ . = .’ ﬂ-_: Fﬂ . -ﬂ_ = Fﬂ N . :;u:._rﬂ n fﬁ .
A% @ lll III ﬁ III III ﬁ III III ﬁ ﬂl III ﬁ lll

S @ 6 4 b e @ b 4 b8 6

ROUND 1-2 ROUND 3 ROUND 4 ROUND 5 ROUND 6 ROUND 7-8
Functional Integration Lagging Analytics Predictive Multisource Competing
silos Analytics Analytics in a data intensive
industry

ERPSimL?b Analytics with ERPsim gg]//‘;lgl:(;'c[;j[ version B TO N
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Questions

i ERPsim ommercial version
ERPsimLab c B/ATON

HEC MONTREAL © 2004-2023, ERPsim Lab, HEC Montréal. powered by




Thank You!

Website: erpsim.hec.ca
Email: erpsim@hec.ca

ERPsimlLab | ERPsim

HEC MONTREAL © 2004-2023, ERPsim Lab, HEC Montréal.
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