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COO rd i n ates (will be part of OM Intro as well)

Lecturer : Ing.Jaromir Skorkovsky, CSc.
— Department of Corporate Economy (5th floor)
— miki@econ.muni.cz
— 4420731113517
Study material : will be updated regularly after every lesson (is.muni.cz)

So far there is a lot of material there but mind you that nearly every part will be slightly or more
heavily modified this year. So the correct material will have at the end of its name specification ...20YY
mmdd e.g. 20YYMMDD if not specified otherwise in advance

Attendance : seminar and lectures are obligatory — see subject specification (is.muni.cz) — first vital
condition to be admitted to exam)

Excuses : if serious reason emerges- only written form is accepted

Seminar work : will be assigned after some theory will be presented. Accepted seminar work is the
second condition to be admitted to an exam. Assign time: 4.11.2020

Tuition plan : at the end of this slide show

Name of the tuition plan file : Tuition plan for AOPR_20YYMMDD

For the case of normal contact teaching : AOPR: P312 (308) and VT206
In case of online teaching during a pandemic : MS TEAMS
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OM all around us

OM is the management of all processes used to design, supply, produce, and deliver
valuable goods and services to customers

INSURANCE FOR THE HOSPITALITY INDUSTRY

INBOUND Processing-transformation OUTBOUND
TQM = Total Quality Management,Six Sigma, ...
ERP: Logistics, Transportation MRP, JIT, APS, Lean Manufacturing, Little’s law ERP: Marketing, Selling, Invoicing,

Payment,....




Selected OM methods, which will be kicked
around as time will move on

Theory of Constraints -(A0PR)

Balanced Scorecard -(AorR)

Project Management methods (Critical Chain) -( Aorr)

Material Requirement Planning (MRP) and Just-in-Time principles
-(more in detail live in ESP MS Dynamics NAV 2018W1)

Advanced Planning and Scheduling (APS) -(A0PR only basics)

Six Sigma — quality management -(a0PR)

Boston, SWOT and Magic Quadrant Matrices -(AOPR)

Little’s Law (relations between WIP, Throughput and Cycle time) =(AOPR)
Linear programming — optimization -(2orRr)

Yield Management -(A0rR)

Kepner-Tregoe (support of decision making) -(2orr)

Decision trees -(A0PR)



Some tools which have to be used

 ERP-Enterprise Resource Planning (MS Dynamics NAV 2018w1)
— Necessary installation, handling, and system setup
— Inventory — Items — Transports —Availability of components (items)
— Purchase —dealing with Suppliers (SCM)
— Selling — dealing with Customers
— Payment — bank operations
— Accounting basics
— CRM- Customer Relationship Management
— Manufacturing — Planning and Shop Floor Control

— Budgets

— Reporting

SCM=Supply Chain Management \k’/ﬁ
Serves as the magnifying glass to processes... ha = <)



Controlling processes in Supply Chain Management (SCM)

Demand Planning

Straterl _ Operation Strategies and ‘
k%) fatesic Innovations , R&D
() . .
q>_) Tactical Forecasts, Blank Orders Long term planning Marketing
c Operational Logistic operations Routing control, TQM Packaging , Transportation
[
% Operational MRP, Replenishment MRP_II ; JIT, Capacities Cash flow
o

— Imcarrruaiesn Now

d_;j’.h < Reverse product flow ﬂ

]

Producer

< Primary cash flow

Used abbreviations : R&D —Research and Development; TQM-Total Quality Management; JIT- Just —In-Time; MRP_II-Manufacturing and Resource Planning

Used abbreviations (slide number 3 ): : ERP - Enterprise Resource Planning ; APS — Advanced Planning and Scheduling , MRP-Material Requirement Planning



Deming cycle wiomsos

Quality
Improvement

Time

Plan: Define the problem to be addressed, collect relevant data, and
ascertain the problem's root cause (e.g. by use of TOC=Theory of Constraint)

Do: Develop and implement a solution; decide upon a measurement to
gauge (assess) its effectiveness.

Check: Confirm the results through before-and-after data comparison.

Act: Document the results, inform others about process changes, and
make recommendations for the problem to be addressed in the next
PDCA cycle.

Used abbreviations : TOC— Theory of Constraints



Another PDCA angle of view

This will be modified in
following South African project
show (use of Balanced Score

Card)

Project - Linear Total quality Business
Production . itioni
_ - programming | management PUEEIEE 9o Dl Intelligence
Drum —Buffer- MRP-MRP- Cutting, Pareto, Boston Gartner Decision
Rope 11,JIT,APS blending ishikawa Matrix QM Making -trees
CONWIP Pareto, Product Life Cycle Kepner-Tregoe
Ishikawa
Yield management Hurwitz
EOQ Six Sigma 8
Prospect
Theory
LEAN

Used abbreviations

Little's law

Function block Logistic more in detail
will be presented later in this show

: QM- Quadrant Matrix; CONWIP — Constant Work in Progress; EOQ — Economic Order Quantity ; MRP - Material Requirement Planning




A subset of ERP-driven operations

See next slide

Manufacturing

=l Product Design

Items

Production BOM

Routings

Families

&l Exchange Production BOM Item

& Delete Expired Components

2 Calculate Low-Level Code
-1 Reports

b1 Capacities

H-1 Planning

i1 Execution

i1 Costing

= -

Microsoft Dynamics NAV 2009 R2

Version W16.0R2 (5.00,32012)

Copyright (C) 2010 Microsoft. Al rights reserved.

This product is licensed to:
4305500

MAVERTICA a.s.
Sumavska 15

Brno 602 00

Check your license information

Warning: This computer program is protected by copyright law

and international treaties.

Unauthorized reproduction or distribution of this program, or any
portion of it, may result in severe civil and criminal penalties, and
will be prosecuted to the maximum extent possible under the law.

Purchase

............ SearchMame . . . . . . |B

Description . . . . . . . [Bicyce | versionhos. . .. ...

Unit of Measure Code . . [PCS Active Version. . . . . . [

Status L Last Date Modified . . .
_Type No. Description Quantity ... Unitof Measu... Scrap... Routing Li...
b |ttem [1100] Front Wheel 1PCS 0 A
| ltem 1200 Back Wheel 1PCS 0
| item 1300 Chain Assy 1PCs 0 —
| |ttem 1400 Mudguard front 1pCs 0 _Q
- |1tem 1450 Mudguard back 1PCS 0 S
| ltem 1500 Lamp 1PCS 0 3
- |1tem 1600 Bel 1PCS 0 ©
| ltem 1700 Brake 1PCs 0 E
| |Ttem 1800 Handlebars 1PCs 0
- |1tem 1850 Saddle 1PCs 0 "‘6
| ltem 1500 Frame 1PCS 0
< [ m | E

=l Planning

=9 Items

=9 Vendors

./=3 Requisition Worksheets
Recurring Req. Worksheet
Order Planning

Production Forecasts
Purchase Orders

.79 Sales Orders

...=5 Blanket Sales Orders

..=8 Planned Production Orders
Firrn Planned Prod. Orders
= Transfer Orders

-1 Reports

-3 Documents

(-3 Setup

+- Order Processing

i1 Inventory & Costing

i1 Analysis & Reperting

i Histery

b Setup




Function block Logistic-simplified

Inventory Management

Orders (dependent demand) Inventory Costing

Warehouse Management

Transportation

Will be part of our course regarding ERP system MS Dynamics NAV

%: CROMUS International Ltd. - Hm NAV Classic l
File Edit View Tools Window Help

L} 51

File Edit View Tools Window Help

20 00 4 X P B8 =d s00 § X P B

Sales & Marketing

(- _Sales

f

-3 Marketing

o S enio, TP ]

--ﬁ Analysis & Reperting
(-3 History

-3 Setup

Warehouse

- s s e e s e . "D Orders & Contacts

--D Planning & Execution

--D Goods Handling Order by Order

-1 Goods Handling Multiple Orders
--ﬁ Inventery

--ﬁ History

- Setup




Procedures-simplified

Input Transformation Output

Color agenda used later

Resource (modified) : dowtsx



P rO C e S S I n g (not organised set of processes, will be presented also as a introduction to

project management PWP presentation later)

Process flow ?

Load-despatch Purchase Order Reporting Statistics
Production
Consumption Output Inventory value Output check
registration registration calculation (Quality control)
Delivery Production Sales Order Component
Planning replenishment
Transfer
to Put-away Cross-docking Input check
Production
Finished Picking from
goods to Inventory Invoicing Payment
Inventory

Resource : Skorkovsky




Sales Order Production
(demand) Planning
Transfer
Consumption to
registration Production

Production
Output
registration

Inventory value
calculation

Payment to
Vendor

Component

replenishment

Picking from

Inventory

Cross-docking

Inventory value
calculation

y

Payment from
Customer

Shipment

\4

YO u r m a I n ta S k (to organize processes based on business logic)

Purchase Order

Input check

Inventory
value
calculation

Finished
goods to

Inventory

l

Put-away

Load-despatch

v

\/

Statistics

Reporting

Agenda

Invoicing Output check
Transformation Output
Input Control

Resource : Skorkovsky



YO u r m a I n ta S k (possible problems, bottlenecks, undesirable effects..)

Priorities ?

Sales Order

Production
Planning

Consumption
registration

Transfer
to
Productiq

Production
Output
registration

~
> d

Payment to
Vendor

y

Payment from
Customer

Reporting

Component
replenishment

Picking from
Inventory

Purchase Qrde

Inventory value

Input check

Put-away

\Y/

calculation
Finished
Cross-docking | | goods to Load-despatch
Inventory
Shipment < Invoicing Output check
Statistics

Application of TOC ->thinking tools->Current Reality Tree — first stage

Resource : Skorkovsky




Your main task

(Search - HOW ??? Measure impacts -HOW ??? and Destroy — HOW ???)

Cause-Effect relation

Cause-Effect relation

Cause-Effect relations

Cause-Effect relation
Cause-Effect relation

Root Problem

(e.g.low profit)



Basic problem |. (one of many)

Quantum
computers ?

Moore's law is the observation that the number of transistors in a dense integrated circuits
doubles approximately every two years — so -> capacity of memory is going up —applications
temporarily solve this constraint and it is still valid afer more than 50 Years !!!


http://images.google.com/imgres?imgurl=http://www.itmweb.com/bimages/momentus.jpg&imgrefurl=http://www.itmweb.com/cgi-bin/blog/weblog.pl?month=200610&h=290&w=300&sz=45&hl=cs&start=4&tbnid=FRo5yVIW_3CAtM:&tbnh=112&tbnw=116&prev=/images?q=Hard+disc&gbv=2&hl=cs
http://wwwcache.wral.com/asset/news/national_world/world/2008/01/03/2247522/33e68905-3e3e-4556-bc5b-c5e41f6527fa_Pakistan_Musharraf.sff-211x165.jpg
http://wwwcache.wral.com/asset/news/national_world/world/2008/01/03/2247522/33e68905-3e3e-4556-bc5b-c5e41f6527fa_Pakistan_Musharraf.sff-211x165.jpg

Big data and analysis problem

In test and measurement applications, engineers and scientists can collect

vast amounts of data every second of every day.

* For every second that the Large Hadron Collider at CERN runs an
experiment, the instrument can generate 40 terabytes of data.

* For every 30 minutes that a Boeing jet engine runs, the system creates 10
terabytes of operations information.

* For asingle journey across the Atlantic Ocean, a four-engine jumbo jet can
create 640 terabytes of data.

* Multiply that by the more than 25,000 flights flown each day, and you get
an understanding of the enormous amount of data that exists (Rogers,
2011). That’s “Big Data.”

ozl b R
® ‘_%h & J\:_:__

Hardon Collider-accelerator

CERN = Conseil Européen pour la Recherche Nucléaire —Resource : https://home.cern/about



https://home.cern/about

iy .
BaSIC prObIem ". (we need reliable data)

To solve it we should use finite capacity scheduling (APS)- will be presented later

T besrcn Gt it =i
T  adMoa) |  4/B(Tos) T aeiwed) | 4100M)

Ga ntt T1+T2=X

Opt=Min(X)

T2=0

Op2

Op3

T1=0
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http://www.nmri.go.jp/eng/khirata/metalwork/lathe/intro/lathe03_big.jpg

Basic problem llI.

| o6
: 0,5
104
: 0,3
1 o2

101

Will be explained in Little’s law presentation (AOPR) : WIP= Work In Progress

TH=Throughput=F(WIP)

s TH=Throughput

T
5 = 7 8 9 10



Basic problem- colouring |V.

Black Wihite

Black

(Black ->\Whifie, Setup time=60 minut)
(Wihiez->Black, Setup time = 20 minut)

Main aim ->setup time minimization



Ba S i C p rO b I e m V' I .(availability of components)

A0
Opl 20 pcs of A7 and 20 pcs of A8
Al A2
10 pcs of A4 and 10 pcs of A5
(will be delivered in T1+X time)
T0 '€ >
Lead time P > Op3
to produce A6 o~ -
Lead time
to produce A3
T2 N
Ab
~ A7
Opl A8
X=slack = dela . .
_ | Bill Of Material=BOM
TI . (tree structure)

A 4

T1+X Op3

For sake of simplicity we did not mentioned components Al and A2 and possible delays having cause in delivery times of bad quality !!!
Same with capacities of machines allocated to OP1-OP2-OP3 ( sudden breakdowns)



Basic

prOblem V'I I » (availability of components )

Prod. Order Routing -

Operati.. Type

Ma,

10 Work Center
20 Work Center
30 Work Center
40 Work Center

Ma,

200
300
400

Description

Wheel assembly
Packing department
Painting department

Machine department

Starting Date-Time

18. 8. 2014 14:41
27, 8. 2014 &:31
_—

Ending Date-Time

22.8. 2014 8:31
1.9, 2014 14:46
—

1.6.2014 14:46
4.9, 2001411:11

4.9, 2014 10:46
5.9, 2014 12:21

_—
vt T0B 2015
- Kod zdroje | Nazev zdroje |Typ zdroje
skupiny - A | P4.30. 01 Seb.31. 01 Ne.01. 02 Po.02. 02 Uto3. 02 St7.04. 02 Etv.05. 02 P
£ |
STAND STAM =~ STANDBY = 00 3 ;
5 l
A &
Mike 5 !
100 110 Seamans - E
td
100 120 Bryan Walton (L]
S N — Gannt chart
100 130 Linda Mitchel (L] u;gﬂ.f'?.n:';"?yl"' o
4 T
. |
- § P'acking table A01005]10000{20
200 210 1 L] Fa:i,:n- -lp :"In‘l‘-":“ _
3 Op.- Kéd : 101005[1000020
=00 290 Pal:klngg table - ﬂﬂﬂ g%n:lgm ‘gnn'rl‘_aeu" ) _’Z!)oii-'l(dd’: 1000 g
Op. - Zbyvajici mnodstvi : 120,00
VZ - Datum dodavky : 11. 10. 2014 1:00:00
; . Packing i - Fdani * 0672000040
200 230 Machine - l . VZ - Zpozdéni : 118d 10h 33m ing cepartmant {Packing departme
Cislo operace pracovniho centra : 1,00
R
Type to filter (F3) Prod. Order Mo, -

Filter: Firm Planned » 101005 » 10000 « 1

Setup Time

110
15

Run Time Material Fixed Dat

12 23.8.2014 0:00
15 10.9. 2014 0:00

10
10

20
8

APS result ->18.8.->23.8. 2 27.8.->10.9

APS = Advanced Planning and scheduling result



Basic prObIem VI-I. (budget exceeded)

& 2012 - Budget = =] =]

General | Filters | Options

BudgetMame . . . . . . 2012 (%]

Show as Lines, . . . . . G/ Account (]

Show as Columns . . . . |Period (]

Budgeted
Code Mame Amount 26.03.12 n2.04,12
8100 Building Maintenance Expenses -
» 3110 Cleaning 1 160,00 1 000,00
8120 Electricity and Heating 1120,00 1 000,00
8130 Repairs and Maintenance 1 150,00 1 000,00
B190 Total Bldg. Maint. Expenses 3 440,00 3 000,00
B200 Administrative Expenses L
8210  Office Supplies 510,00 500,00 I
3230 Phone and Fax 800,00 800,00
5240 Postage 1 390,00 1.200,00
8290 Total Administrative Expenses 2 700,00 2 500,00
8300 Computer Expenses |
8310 Software 1 000,00 1 000,00 -
‘ [ b
1 31 3 12 £ E]E] Balance v] [ Functions v] [ Help ]




- o
BaS|C pr0b|em VI'" (budget exceeded)

1015 London Postmaster - Purchase Invoice Creation Of the actua | costs f|gu res
General | Invoicing I Shipping | Foreign Trade | E-Commerce |
Mo, . o v v v oo 1015 ﬂ PostingDate . . . . . . 26.03.12
Buy-from Vendor Mo, . . 10000 4] DocumentDate . . . . . 26.03.12
Buy-from Contact Mo, . . |CTO00066 ] Vendor Invoice Mo, . . . |Miki-0983
Buy-from Vendor Mame . |London Postmaster Order Address Code, . . ]
Buy-from Address. . . . |10 Morth Lake Avenue Purchaser Code . . . . . AL 0
Buy-from Address 2. . . CampaignMo.. . . . . . )
EU'}'—'FI'DITI Post CDdEfCIt}' M12 5XY E] London E] RESI:IDI'ISib"ith' Center . . [LOMDON E]
Buy-from Contact. . . . |Mrs. Carol Philips Assigned User ID . . . . [x]
Status . . 0 0 0000 Open
Location LInit of Direct Unit  Line Amount Line Qty. to
Type Mo, Description Code Quantity  Measure ... CostExd... Exd. VAT Disco,.. Assign
G/L Ac... 8110 Cleaning 10 HOUR 100,00 1000,00 -
G/L Ac... 8120 Electricity and Heating 20 HOUR 200,00 4000,00
G/L Ac... 8130 Repairs and Maintenance 30 HOUR 300,00 S 000,00
G/L Ac... 8210 Office Supplies 10 HOUR 100,00 1000,00
GfL Ac... 8230 Phone and Fax 20 HOUR 200,00 4000,00
b |G/ Ac... 8240 Fostage 30 HOUR 300,00 5 000,00
1 i [ 3

Invoice v] [ Line v] [ancﬁuns v] [ Posting v] [ Help




iy .
BaSIC prOblem VI'"I. o (budget exceeded)

G/L Balance/Budget [ =]

Options

DateFilter . . . . ... 01.03.12.,.31.03.12 BudgetFilter . . . . .. 2012

Department Filter , . . . (03] Closing Entries . . . . . Indude =

Project Filter . . . . . . [

Budge...
Balance/Budget Budgeted Credit Budgeted
No. Name I... Debit Amount  Credit Amount (%) Debit Amount  Amount Amount
8100 Building Maintenance Expenses L.
» 3110 Cleaning L. 1000,00 100,0 1000,00 1000,00

8120 Electricity and Heating I.. 4000,00 400,0 1000,00 1000,00
8130 Repairs and Maintenance L. 9000,00 900,0 1000,00 1000,00
8190 Total Bldg. Maint. Expenses L. 14 000,00 486,7 3 000,00 3 000,00
8200 Administrative Expenses I.
a210 Office Supplies L. 1000,00 200,0 500,00 500,00
3230 Phone and Fax L. 4000,00 500,0 800,00 800,00
3240 Postage I.. 9000,00 750,0 1200,00 1200,00
8290 Total Administrative Expenses L. 14 000,00 \ 560,0 2 500,00 2 500,00
8300 Computer Expenses L.
3310 Software L. 1000,00 1000,00

1 7 3 E 12 2 I E E]E] Agcount v] [ Functions v] [ Help




