Magazine for logistics & production I I l a I l a g er

Sustainability in Business Processes by Qualicision and Deep Qualicision

Green KPIs and Intelligent Optimization

User Report User Report User Report

Lodige Maschinenbau Counts New Opportunities for Warehouse Management

on the Adaptive ERP System Quality Decisions at Ma Steel System Ensures Highly

The Critical Path Proves One Step Ahead in Quality Efficient Manufacturing

a Success Management Processes at LPP
Robust Basis for Continuous
Growth

PSle



\
manager

Dear readers,

Qualicision optimizations are used in
many industries in connection with a
range of PSI software products. If you
assess the impact—or potential im-
pact—of improving the sustainabil-
ity of optimized business processes,
the effects can be interesting. In this
regard, Qualicision is a real contribu-
tion to the Green Software aspect of
the PSI Group.

Please read the leading article in this
issue to see how such effects can be
identified. In the future, by combin-
ing with Deep Qualicision, learning
systems will be created that make
the sustainability of business processes

visible. We will publish additional ar-

ticles on this in future editions.

TITLE STORY

Sustainability in Business Processes

by Qualicision and Deep Qualicision..........

USER REPORTS

Lodige Maschinenbau Counts on

the Adaptive ERP System........................

New Opportunities for Quality Decisions

atMa Steel.........ocoooiiiiiii

Warehouse Management System Ensures

Highly Efficient Manufacturing Processes at LPP ......... 10

NEWS
PSImetals Quality on the Path to

Enhanced Quality Management ..................

We are also currently reporting on
interesting developments in our pro-
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sistency, how PSI software products
enrich quality, and how adaptive pro-
duction control can be implemented.
Further reports from logistics and the
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respond to user reports.

And of course, our usual sections are
worth a look. I hope you enjoy read-

ing them.

Sincerely,
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Sustainability in Business Processes by Qualicision and Deep Qualicision
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Green KPIs and Intelligent Optimization

Conserving resources in business processes has a huge impact on im-

proving their sustainability. With Qualicision-based optimizations, tra-

ditional process goals can be mapped onto or traced back to sustainabil-

ity goals by using KPIs. In this way, Green KPIs can be integrated into

Qualicision optimizations. Green Qualicision emerges.

o begin with, all process im-

provements that contribute

to the reduction or the con-
sistent and even use of resources with-
out unnecessary stress peaks are green.
Suitable use cases can always be de-
fined if the underlying business pro-
cesses require multiple resources
whose modes of action must be co-
ordinated. For example, when orga-
nizing and carrying out maintenance
processes for electrical transmission
networks, appropriate optimization
potential can be achieved by suitable
optimization of deployment.
The advantage of Qualicision
as an optimization logic for soft-

ware-driven business processes lies
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in the possibilities of linking tech-
nical and operational KPIs (key per-
formance indicators). With Quali-
cision, technical restrictions can
be efficiently linked to any number
of other KPIs. These include those
that represent the sustainability of
the processes. These can be both
indirect green KPIs aimed at con-
serving resources, and KPIs that are
directly mapped to the relation be-
tween original KPIs such as utiliza-
tion, throughput or adherence to de-
livery dates, as well as sustainability
KPIs such as energy efficiency. The
following use cases, which have al-
ready been implemented or are in

preparation, show which sustainabil-

ity effects can be achieved by a suit-

able Qualicision-based optimization.

Sustainability effects in

the maintenance of electrical
networks

The maintenance of a power grid in
the network area of a federal state is
usually in the hands of several hun-
dred maintenance teams which have
to carry out more than one hundred
thousand maintenance operations per
year. Optimally coordinated, the op-
erations carried out every day allow
substantial CO, savings. Assuming
that in such a business process about
500 maintenance vehicles are on the
road, covering every day a distance of
about 50 km, each year a total distance
of 50%500%220 km, that is 5.5 million
km is travelled. This corresponds to a
total distance of more than 137 times
around the earth. At a defensive es-

timate of approx. 100 grams per kilo-



meter (following the ADACW), the re-
sulting CO, emissions correspond to
approx. 550 tons per year.

By means of a suitable Qualicision-
based optimization as part of the soft-
ware tool PSIcommand, the business
process described above could be im-
proved in such a way that the same
workload could be managed with a
15 percent reduction in the use of
resources. If this is translated into
kilometers traveled and the result-
ing CO, emissions, a saving of about
80 tons of CO, emissions per year is
achieved, which corresponds to about
655 flights on the Munich-Berlin
route (approx. 122 kg of CO, per pas-
senger and flight?) or approximately
four flights of an Airbus A320P, If this
is then extrapolated to all German
federal states, intelligent optimization
of maintenance processes in
this present business process
alone results in potential sav-
ings in CO, emissions com-
parable to around 64 medi-

um-haul flights.

Sustainability effects

by Qualicision-based
sequencing

Comparable or even stron-
ger effects can be derived
from optimizing production
processes. For example, esti-
mates suggest that the pro-
duction of a mid-range vehi-
cle is connected with between 3 and
5.3 tons!* of CO, emissions. If, making
a cautious assumption, we take half
that number and assume that a factory
produces about 500000 vehicles per
year, we can expect a total of around
one million tons of CO, in one year.
In terms of calculating assembly se-
quences, Qualicision-based optimiza-

tions have been able to achieve poten-
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tials which, depending on the initial
situation, have led to an improve-
ment of 10 to 20 percent. After intro-
ducing this optimization, it was there-
fore possible to work more sustainably
with an average of 15 percent resource
conservation.

If we assume, for the sake of simplicity,
that assembly only accounts for about
2.5 percentP! of the CO, emissions,
then 25 percent of one percent of
1000000 tons, i.e. 2500 tons, of CO,
reduction per factory in the first year
of using the optimization can like-
wise be assumed. Two thousand five
hundred tons correspond to almost
20500 less flights on the Munich-Ber-
lin route, according to the figures
mentioned above. This is already a

surprisingly high number, given that it

corresponds to approximately 122 fully

Representation of a “heat map” in the PSIsaso module of the PSI

network control system.

booked flights of an Airbus A320. But,
if you extrapolate this potential to all
factories equipped with Qualicision
optimizations, the figures are truly im-
pressive. Accordingly, it can be es-
timated that Qualicision algorithms
already contribute significantly to re-
ducing CO, emissions, representing a
considerable share of the PSI Group's

Green Software.

Sustainable network
management by PSIsaso with
Qualicision [

Decision Support is particularly asso-
ciated with new sustainable energies
and the corresponding increase in de-
centralized energy production. For ex-
ample, we can see the growing impor-
tance of the usually static separation
points in the network. In the “Deci-
sion Support” module, a dynamic op-
timization of the separation points is
implemented. This enables a signifi-
cantly better utilization of the en-
tire medium and low-voltage network
while complying with the prescribed
voltage bands. The goal of this opti-
mization is to avoid additional grid ex-
pansion projects. Here too, the con-
servation of resources plays a decisive
role. Sustainability for sustainability
is the credo. Since the system
is designed to use Qualicision
to incorporate additional op-
erational and economic KPIs
into decision support, the in-
clusion of green KPIs that
can reflect sustainability as-

pects is on the agenda.

Holistic depot and
charge management for
e-bus fleets [7]
Emission-free local passen-
ger transport is an important
sustainability goal for mod-
ern mobility concepts in mu-
nicipalities and cities. Electric buses
are becoming increasingly important.
At the same time, the changeover to
e-mobility also has a significant im-
pact on depot processes. In addition to
the new requirements for qualification
of employees and on technology for
service and maintenance, dispatching
systems also need to be adapted. This

is because, if future public transport
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The PSlebus software solution integrates all e-mobility tasks into one system.

operations are to be sustainable—but
still no less reliable—new factors such
as limited battery range, charging in-
frastructure on bus routes and in the
depot, numbers of passengers, outside
temperature and connection capacity
will be decisive.

These factors are incorporated into
the PSlebus optimization goal system
as Green Qualicision KPIs. This sys-
tem offers transport companies a ho-
listic software solution that combines
knowledge about public transport pro-
cesses with those of energy supply.
The system combines the depot man-
agement module PSIeDMS, which is
already equipped with Qualicision,
with the charge management system
PSIsmartcharging (soon also powered
by Deep Qualicision Al i.e. learning
functionalities) and thus takes into
account the necessary sustainability
factors and original dependencies. In
doing so, all vehicles, whether in the
depot or on the road, are optimized
for sustainability in terms of efficient

control, charging and dispatching.
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Green Qualicision KPIs

The use cases described above already
improve the sustainability of the op-
timized business processes. The given
figures are intended to illustrate a pos-
sible order of magnitude of the effects
of optimization on the different as-
pects of sustainability. At this point,
it is not a question of deducing precise
series of numbers. But it is clear that
even original economic KPIs contrib-
ute to sustainability. Because Qualici-
sion optimizations are open to the in-
tegration of a wide range of types of
KPIs, further developments should ex-
plicitly integrate sustainability KPIs.
These can certainly be described as
green KPIs which will be included in
the KPI portfolio of existing optimiza-
tions in a leading position.

For example, the program includes
“energy balancing”, with a working
group established specifically for this
topic having been set up within the
PSI Community Industrial Intelli-
gence (CII). This group is concerned

with a holistic harmonization, based

on energy KPIs, of the use of existing
PSI software tools for optimizing busi-
ness processes, in particular by defin-
ing green sustainability KPIs. These
KPIs then serve as decision support
and Al tools by modeling with Qual-
icision and Deep Qualicision to con-
trol business processes directly from
a sustainability perspective. There is

a lot to do.

Sources:

Uwww.adac.de
ywww.utopia.de
Blwww.lufthansagroup.com
Whttps:/fedison.media
Blwww.mhp.com

Ol ww.psienergy.de

Mwww.psitrans.de

PSI FLS

Fuzzy Logik & Neuro Systeme GmbH

Dr. Rudolf Felix

Managing Director

felix@fuzzy.de
http://www.qualicision.de/en/home/home.

html
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User Report: Lodige Maschinenbau Counts on the Adaptive ERP System
The Critical Path Proves a Success

Individual production and project production need one thing above Precise scheduling presents

all: Precise planning. That is the only way to deliver custom-made challenges
products according to schedule at globally competitive prices. Geb- The precise, timely processing of an

riider Lodige Maschinenbau GmbH (Lodige) is overcoming these order is a particular challenge in proj-

challenges thanks to the intelligent ERP system PSIpenta.

ith more than 500 pat-
ents and over 35000 de-
livered machines, Lodige
is one of the world‘s leading manufac-
turers of process equipment and sub-
systems for industrial mixing as well
as for processing operations such as
coating, granulating, drying, react-
ing and related processes. The cus-

tomer base of the internationally

Adaptive ERP solutions increase efficiency in production and increase delivery reliability hugely.

established family company is there-
fore large and highly diverse, ranging
from the pharmaceutical, cosmetics
and food industries to the building
materials industry and from compa-
nies in the environment, minerals
and ores sectors to the chemical and

plastics industry.

Project production and individ-
ual production need flexibility

At the core of every individual cus-
tomer solution there is always a mixer,
dryer, reactor or coater. Around this
core, Lodige then plans and builds
an optimized system of equipment
and machines. This makes it a typi-
cal project and individual production

company. “Nowadays, a flexible ERP

system is indispensable in this envi-
ronment,” says Michael Grimme, head
of mechanical engineering & costing
at Lodige. “It must map the entire pro-
cess chain, provide options for individ-
ual adjustments and, above all, help to
meet delivery deadlines with precision

and reduce inventory levels.”

ect and individual production. Al-
though Lodige also works in parts
with standard assemblies, in the end
every machine and subsystem is an in-
dividual solution. A simple look at the
bills of materials shows just how com-
plex the systems and machines are:
They can comprise between 300 and
1000 items. Lodige benefits from what
are known as growing bills of mate-
rials in PSlpenta. These allow items
or assemblies to be added gradually
during the design process and trans-
ferred to production before the entire
list is finalized. At the same time, it
is clear that the supply of raw materi-
als and purchased parts, as well as the
completion of operations, subassem-
blies or semi-finished products, are
daily factors that are difficult to pre-
dict. They are also crucial for meeting

completion dates.

Continuous simulations are the
basis for success

This is exactly where the adaptive ex-
pansion modules of the ERP system
PSlpenta come into play. They con-
tinuously simulate the future utili-
zation situation—with the constant
aim of reacting quickly and automati-
cally to changes in production condi-
tions, aligning them with the targets
of the ERP system and adapting them
dynamically.

Two keystones for this are dynamic
production adjustment and ensuring
material coverage. The overriding

focus: Adherence to the specified de-
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The Lodige family business has been keeping the wheels of process engineering production turning with its machines and subsystems for more

than 80 years.

livery dates, even in the event of dis-
ruptions in the supply chain.

Lodige also masters this balancing act
because the first simulations are initi-
ated before finalizing an order. When
a customer order is received, produc-
tion planning determines a place-
holder for the actual order; these are
called type representatives. This is an
order, taken from the history, which
achieves the highest possible degree of
coverage with regard to the technical
parameters from which, among other
things, the bills of materials and rout-
ing structures are derived. With the
help of these comparison orders, the
module simulates the expected capac-
ity requirements and provides infor-
mation, for example, about required
bought-in parts with a particularly
long purchasing lead time.

By using the system, Lodige can react

to various factors that change almost
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daily. These include fluctuating order
levels, supplier bottlenecks or inter-
nal factors such as delayed assemblies.
Every night, the system compiles all
relevant information from production,
automatically calculates the resulting
new dates and creates a fully automated
new production plan. In the event of
a critical delay, it provides the rele-
vant orders with priority codes. In this
way, the production departments re-
ceive specifications for the work supply
to be processed as well as the optimal
sequence. As a result, the orders pro-
cessed by production are consistently

determined by the final date.

Success hinges on early
utilization forecasts

Just how much Lodige benefits from
its ERP system is demonstrated by var-
ious economic figures. In terms of de-

livery reliability, the company has im-

proved from 60 percent to more than
85 percent. A significant contribu-
tion in this regard is made by greatly
reducing ad hoc procurements from as
many as 30 per week to no more than
ten per month today. Productivity is
now over 83 percent, almost ten per-
cent higher than before the solution
was introduced. This is also helped
by lower stock and circulation, bet-
ter organization and reduced search
and queue times. “Success hinges on
the ability to make very early fore-
casts about the utilization of the de-
partments involved. This simply gives
us more time to build up additional ca-
pacities or to select suitable suppliers,”

Grimme explains.

PSI Automotive & Industry GmbH
Jens Reeder

Head of Industry Division
jreeder@psi.de

www.psi-automotive-industry.de
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User Report: New Opportunities for Quality Decisions at Ma Steel

One Step Ahead in Quality Management

Quality is not a means or a mechanism. Rather, it is a rational decision

based on scientific data—a conviction shared by Chinese steel manufac-

turer Maanshan Steel (Ma Steel). In 2017, the company began to intro-

duce an integrated planning system and a sustainable quality manage-

ment system for flat steel production. Both projects have an impressive

scope and ambitious goals. Thanks to their industry expertise, unwav-

ering service and a relationship built on trust, PSI Metals was once

again selected for the delivery of the planning and quality systems.

raditional quality manage-
ment is becoming more vul-
nerable—as  fast-growing
market asks for early adopters and bet-
ter solutions. Ma Steel recognized early
on that an IT system with advanced

functions covering the entire quality

Quality Database

PSImetals
Advanced
Quality

Quality Monitoring

up to and including the fine-tuning of

internal quality rules.

Order Dressing reveals
“hidden” quality requirements
By segmenting the customer mar-

ket, Ma Steel receives orders that are

Quality Design

Therefore, in most cases, the “hid-
den” quality requirements of an order,
i.e. the customer-specific needs, must
be specifically identified. PSImetals
Order Dressing helps to produce the
correct quality right from the start.
The system creates and maintains the
two databases of product specifica-
tions and metallurgical specifications
to ensure the precise quality required
by the customer. Based on the stan-
dardized and individual quality data
in both databases, PSImetals then au-
tomatically rolls out the quality de-
sign that meets both the given and the

“hidden” requirements.

Quality Decision

Surface Defect Tracking

Quality Tracing

Management

Quality Analysis &
Improvement

Quality Search & Report

Customer Technical
Profile

Big Data Collection & Quality Application Platform

Functional areas of the Ma Steel QMS project.

management process is the answer to
the quality requirements of its custom-
ers. That is why the company wants to
achieve a “total” Quality Management
System (QMS) by means of quality de-
sign, quality decision-making, defect

tracking and deviation management,

increasingly following the trend of
“small batch sizes, special require-
ments, high quality and after-sales
guarantee”. However, the order usu-
ally only specifies which steel grade
is to be supplied; detailed quality re-

quirements are rarely described.

Supporting the quality decision
Traditional quality decisions are
rather static and do not take into ac-
count dynamic changes in process
conditions during production. In this
regard, Ma Steel has relied on the two

concepts of Quality Indicator (QI)

4/2020



The Ma Steel plant.

and Quality Process Snapshot (QPS).
QI is a set of rules for deciding on pro-
cess quality, while QPS provides com-
plex data for these rules. Both QI and
QPS contain the quality process data
of the mother slab and the mother
hot coil.

In just a few months since the system
was put into service, Ma Steel has al-
ready introduced dozens of QIs as base
units for assessing coil quality. For
example, three different QIs reflect-
ing the “hot rolling final tempera-
ture” were defined. This is an import-
ant indicator for determining whether
the delivered coil can withstand the
upcoming processing at automobile
manufacturers. The temperature pro-
cess data are therefore evaluated in
three different dimensions in order to

allow a more precise quality decision.

Reliable defect tracking

The “material genealogy” in PSImetals
Advanced Quality Management al-
lows defects to be tracked and there-

fore enjoys wide acceptance at Ma
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Steel. Genealogy is a kind of family
tree of the end product and also maps
the quality parameters on key nodes.
When the compiled data is converted
from the timeline to the longitudinal
axis, the defect can be traced back in

PSImetals along its “family tree.”

Analysis tools for continuous
improvement

Using data mining tools for quality
analysis completes the quality man-
agement cycle. Ma Steel uses the pro-
cess analysis tool Statistical Process
Control (SPC) to analyze process sta-
bility and perform a further root cause
analysis. Through various analytical
views, the SPC tool shows quality en-
gineers the trends in process stability
and allows them to see all quality-rel-
evant process data over a certain pe-

riod of time or for a certain material.

Lessons learned
The QMS project at Ma Steel includes
the No. 4 steel and rolling mill and

the cold rolling mill in Maanshan, as

\
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well as the flat steel production plant
in Hefei. There are almost two years
between the kick-off and the market
launch. Huang Kai, PSI project man-
ager for Ma Steel, is delighted: “This
is a super cool project,” he says. “The
enhanced quality management func-
tions give me a sense of fulfillment
every day when carrying out challeng-
ing tasks.”

For Jorg Hackmann, Managing Direc-
tor of PSI Metals, the QMS project is
also a strategic project for PSI: “The
depth and breadth of this project are
incomparable on the global scale!” He
adds, “Ma Steel does not use local qual-
ity analysis tools, nor does it treat qual-
ity as a closed black box that no other
department can touch. Instead, quality
data, process parameters and material
deformation data are regarded as the

foundations for quality decisions.” 2

PSI Metals

Tracy Gu

Business Development
lgu@psi.de

www.psimetals.de
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User Report: Warehouse Management System Ensures Highly Efficient Production Processes at LPP

Robust Basis for Continuous Growth

In the central logistics center of the leading Polish fashion company

LPP, the warehouse management system PSIwms ensures highly effi-

cient production processes for up to 1.8 million pieces of clothing per

day. It allows the automated material flow technology, coordinated order

picking system and integrated forklift truck control system to be directly

controlled. Artificial intelligence algorithms also optimize picking and

order preparation.

very two months or so, the

Polish clothing group LPP

brings new collections to the
market. The dynamic growth of the
company, however, has also brought
bigger challenges—especially in lo-
gistics. Supplying markets and cus-
tomers according to schedule requires
robust logistics processes for storage,
sorting and distribution. Against this
backdrop, LPP decided to set up a cen-
tral logistics and distribution center
near its headquarters in Gdansk.
By 2007, several warehouse loca-
tions were concentrated there.
This includes one of the larg-
est warehouses in Central and
Eastern Europe, occupying ap-
proximately 91000 square me-
ters—an area equivalent to more
than twelve football fields. From
the very beginning, LPP has
been using warehouse manage-
ment system PSIwms from the
PSI Logistics Suite for ware-
house management, intelligent
resource planning and coordinated

process control.

Coordinated processes

through standardized material
flow control

Every day, the approximately 1000 em-
ployees at the LPP logistics center pick

up to 1.8 million garments and accesso-

ries for daily shipping to the networks
of trading partners. For storage and
order preparation, the building com-
plex is equipped among other things
with an 18-meter-high automatic small
parts store with more than one million
container storage spaces. In addition,
manually operable block storage areas
and high-bay racking, several kilome-
ters of automatic conveyors, a picking
warehouse with more than 56000 pick

positions, four sorters with a total of

Dashboard view in PSIwms.

1200 target points, as well as several
automatic carton handling units, inte-
grated scanners and automatic weigh-
ing systems are installed.

The distinctive feature of this is that,
during warehouse consolidation, LPP
transferred various conveyor system

components from different suppliers

from the old inventory warehouses to
the new distribution center. For coor-
dinated process control directly from
the PSIwms, the software was there-
fore designed for standardized mate-
rial flow control for a variety of diver-
gent device and plant control systems.
"PSIwms manages all processes in
the LPP distribution center and op-
timally handles the highly complex
processes,” emphasizes Jacek Kujawa,
second CEO of LPP S.A. "The system
controls all goods handling phases—
from goods receipt and distribution
between domestic and customs ware-
houses, pallet storage and the auto-
matic small parts store, to sorting
and shipping the goods to individual

brand stores and countries.”

Al-based WMS with
dynamic resource planning
In view of its dynamic growth,
LPP also wants to use the Ware-
house Management System to
cover the continuous automation
of intralogistic processes without
any significant outlay. As early as
2013, the distribution center was
expanded, with two new sorters
and a minload unit installed. In
2020, LPP finalized a second ex-
tension phase of the plant. On
the basis of artificial intelligence
(AI) algorithms, the system was de-
signed to further improve the picking
routes and optimize the use of ware-
house resources.
By using Al tools, picking and order
preparation times could be mini-
mized. This is how LPP has responded
to the sharp rise in online orders and

the increasing shifting of distribu-
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tion channels within the market—a
reality that has been accelerated by
the Covid-19 pandemic. For exam-
ple, LPP processes around 11 million
orders a year, of which 12 percent
were placed through online sales last
year. Since the start of the pandemic,
the clothing manufacturer has seen
a four-fold increase in sales through
this distribution channel. This sharp
rise was successfully handled by the
Al extensions. "The introduction of
the solution based on Al algorithms
significantly improves the efficiency
of processing online orders,” explains
Mirostaw Hoffmann, Head of Logis-
tics I'T Systems at LPP S.A. ”Without
this innovative IT system, our distri-

bution center would not work.”

Planning time reduced by
40 percent
LPP was also one of the first users

ever to implement the PSIwms func-
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PSlwms manages nearly 1.3 million storage spaces in the LPP distribution center.

tion of dynamic resource planning.
This module can be used to optimize
the use of employees, devices and
systems, taking into account their
specific qualifications and charac-
teristics. In addition, plant utiliza-
tion can be improved and the timing
of the automated, backward calcula-
tion of the start of order preparation
can be scheduled with even more
precision.

Just a few months after it was intro-
duced, LPP had already recorded a
planning time reduction of almost 40
percent for logistics operations. "The
planning module in the PSIwms pro-
vides us with a unique tool for intel-
ligent recording and processing of all
specific warehouse data and for maxi-
mum flexibility in order to be able to
react to various, unpredictable situa-
tions,” says Hoffmann.

In the LPP distribution center,

PSIwms manages 1.3 million stor-

(\

age spaces. The orders from the LPP
branches are forwarded to the system
from the higher-level ERP system.
The system then initiates the pick-
ing processes for order preparation in
all warehouse areas in a coordinated
manner and according to schedule.
It guides employees through the in-
dividual process steps and automat-
ically monitors the execution of all
orders.

"With automation controlled by
PSIwms, we have achieved a scale
of process repeatability that would
have otherwise not been possible,”
says Hoffmann. ”All in all, it’s a pro-
fessional solution that further facil-
itates the strong performance of our

distribution center.”

PSI Logistics GmbH

Phillip Korzinetzki

Marketing Manager
p-korzinetzki@psilogistics.com

www.psilogistics.com
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News: PSImetals Quality on the Way to Advanced Quality Management

Enjoy the Sound of Silence

Have you ever experienced the magnificent calm before dawn? Or the

expectant silence in a room full of people when someone is about to

speak? Noise in steel and aluminum production, on the other hand, is

more deafening, especially when customer satisfaction slumps or pro-

duction costs rise due to unfulfilled quality expectations. Here, digita-

lization offers a remedy, meaning you can take a deep breath and enjoy

the silence of smooth production.

he new PSlmetals Service

Platform opens the door

to holistic quality manage-
ment through offers from third parties:
For example, the startup CoilDNA
promises nothing less than the cre-
ation of the "Internet of Metals”, while
the technology of the BFI (VDEh-
Betriebsforschungstechnik GmbH)
gives a new meaning to root cause anal-

ysis in the production environment.

A winning combination
For a long time, mass data has been

collected during production. But how

to use them to produce goods of the
best possible quality? Of course, the
key to smooth production is not the
mass data itself, but the ability to
use it to identify quality problems.
Rootcause analysis provides informa-
tion on how negative effects can be
mitigated in the future. A new recipe
for success is the combination of the
BFI’s "noise mapping” model with the
PSImetals Factory Model. The model
uses the data stored in the Factory
Model to create a "noise map.” Clus-
tered anomalies in the products are

then located on this map. This allows

users to identify defect causes along
the entire process chain.

This brings about transparency, puts
mass data in the right context and

thus creates added value!

Come with us into the realm of
silence!

Want to find out more? Follow our
“Enjoy the sound of silence” campaign,
which includes a series of informative
blog articles and
exclusive webi-
nars to help you
enjoy smooth

production pro-

cesses!

PSI Metals
Swetlana Maschinez
Marketing Manager
smaschinez@psi.de

www.psimetals.de

the Sdund of Silen;:e

with PSImetals Quality
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Product Report: PSImetals Release 5.20—A Cornerstone for Future Developments

Flexibility by Design

With the new PSImetals Release 5.20, PSI has reached a new phase

of continuous product development. On top of a long list of functional

improvements, Release 5.20 includes the new PSImetals Service

Platform (SP), which provides the basis for future developments and

thus represents a real milestone.

he  PSlmetals  Service

Platform is designed to pro-

vide our customers with more
flexibility in business process modeling
and communication. This means that
it already supports the integration of all
common Al frameworks and, together
with the process data in our factory
model, becomes the ideal ecosystem.
Traditional business processes such as
quality evaluation and scheduling can
be combined with new data analysis
options. In this way, we offer a platform
for Al-specialized partners, but at the
same time we also develop our own Al
solutions, such as for quality prediction

or automated surface defect detection.

PSImeta

Now
. Available!
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Flexible process coordination

In addition, in Release 5.20, we have
begun to integrate our sales and de-
mand management services into our
new workflow management system.
This helps to ensure the high flexi-
bility required for coordinating the
order confirmation process. In the
upcoming releases, we will gradu-
ally introduce the workflow man-
agement along the entire PSImetals

functionality.

Cross-platform connectivity
with PSIbus
The good news for our customers with

ongoing maintenance installations is

n

that integration into our workflow
management system will work both
for newly developed services that are
fully SP-based and for our proven
existing modules. The backbone of
communications is the new PSlbus
component that provides flexible con-
nectivity between different platforms,
including our PL/SQL and C++-based

components. ’)

Want to know

more about :Eﬁﬁ‘l-;:fbm

PSImetals P Sle j.
Release 5.20? = gt .l-m
Please scan the

QR code!

PSI Metals

Jorg Hackmann
Managing Director PSI Metals
jhackmann@psi.de

www.psimetals.de

Release 5.20
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Product Report: Triple Boost for Data Consistency and Increased User-Friendliness (part 3 of 3)

Duplicate detection with Deep Qualicision Al

In the last two issues of PRODUCTION manager, two modules for the
triple boost for data consistency and increased user-friendliness based
on the Deep Qualicision Al Framework have been discussed: The au-
to-completion at time of data entry and the input validation during
transfer to the database. Both lead to a measurable improvement in con-
sistency of data and user-friendliness—individually but also in combi-
nation. However, the use of this combination only adds value for data
that is newly collected in the process. In a database that has been in ex-
istence for many years, remaining duplicates can thus counteract over-
all consistency. At this point, duplicate detection based on the Deep
Qualicision Al Framework comes into account. For this purpose, the
syntax and semantics of the datasets learned from historicized data as
well as from the data entered and checked during data entry are imme-
diately used to detect duplicates in already existing databases.

n almost any business process
today, data is the basis for acting
efficient and effective. Maintain-
ing a continuously high level of data

quality is a major challenge both for

worldwide were collected in a data-
base. The entries were always made
manually and by many different edi-
tors. Addresses that were supposedly

not found, a new one was created.

editors and administrators

of such databases. In the i

case of partially unmoni-
Data set ID

tored data collection—for 0123790465701605

Error category

example without the use y
p Error-free

Triggered field
non

of auto-completion or au-

tomated data input valida- Ay

tion—inconsistencies are ek iniklstubase entry
generated more and more
over time. Sometimes it
can lead to disruptions in
the process itself and those

that follow. This often re-

Duplicate Detection

sults in manual rework

Data set ID
i : 0123750465401695
having to be carried out
— Error category
or even the occurrence of Biificate

Triggered field
Company name, Address
Activity

Delete database entry

planning errors.

A customer use case:

Address management

of suppliers

For many years, addresses

of suppliers operating  Duplicate detection with Deep Qualicision Al

Duplicate Detection

Opver the course of time, duplicates of
the same supplier were generated due
to different spellings.

One example is a supplier in Italy
whose street name can be entered in
many different ways: In the local lan-
guage as “Via delle Fabbriche” or as a
German translation in the variants
“Fabrikstr.”, “Fabrikstrasse” or “Fabrik-
straBe.” In addition, the company
name can likewise be entered in the
local language or as a German trans-
lation as well. In this way alone, there
are eight possible entries for the same
information. Additionally, variants
with upper and lower case letters can
also be created. Consistency in address
management thus steadily decreases
over time, which reduces user-friendli-

ness as well as the process itself.
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Searching for duplicate data on
the basis of similarity metrics

In case of a constantly growing data-
base that has existed for years, a man-
ual search for duplicates to maintain
consistency is out of the question
due to the amount of time involved.
A first approach is to use similarity
metrics. For this purpose, the con-
tents of data sets are interpreted as
text objects with a sequence of let-
ters and then the distances between
them are calculated. If this deviation
does not exceed a specified rate, the
two checked objects are treated as
duplicates. However, this represents
a method approach searching for
well-defined anomalies. In essence,
this is a threshold check for a sim-
ilarity comparison, which also de-
pends on the length of the word. In
addition, such processes have weak
runtime behavior for large amounts
of data, which limits applicability in
the context of Big Data. Moreover,
similarity metrics are sometimes un-
stable regarding semantics when pro-
cesses change over time. Instead, a
mechanism is needed that automati-
cally detects anomalies in the struc-
tures of a data set comparison and
can continuously adapt to the cur-

rent conditions.

Data-based duplicate

detection using Qualitative
Labeling combined with
Machine Learning

In most business processes, a broad
base of historicized data already ex-
ists. Through Qualitative Labeling
combined with Machine Mearning
based on the Deep Qualicision Al
Framework, the structures of an en-
tire database can be learned from
past data in a process-specific man-

ner. Data-driven methods offer many

4/2020

advantages, especially for detecting
multilevel relationships and complex
similarities in data—such as finding a
supplier that is listed with several en-

tries in address management.

KPI-based self-learning
duplicate detection as part of

a Deep Qualicision complete
Al system

The fundamentals for duplicate de-
tection based on the Deep Qualici-
sion Al Framework are the combi-
nation of Qualitative Labeling with
a knowledge base of historicized data
trained by Machine Learning. In ad-
dition, similarity metrics are used to
make comparisons between text ob-
jects. However, the framework also
enables decision support by simply
giving preference to different eval-
uation KPIs. In this way, not only
syntactic similarities, but also se-
mantic analogies—as with different
spellings of street names or company
names—can be included for detect-
ing duplicates. This kind of KPI-
based self-learning inspection mech-
anism can thus provide an automatic
way for continuously detecting dupli-
cate data entries, based on a data his-
tory and including a knowledge base
that is constantly growing in the pro-
cess. For the process itself and those
that follow, this ensures that plan-
ning can be carried out with consis-
tent data to reduce manual rework

and avoid errors.

Deep Qualicision-based
duplicate detection as an
extension of auto-completion
and data input validation

A system already in operation with
auto-completion and data input val-
idation can be extended in a modu-

lar manner using the common Deep

\
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Benefits of duplicate
detection

+ Detection of duplicates as

anomalies in an entire database

+ Automated detection of duplicate

data sets

+ Significant time savings
and planning reliability in down-

stream processes

+ Consistency across the entire

database

+ Qualitative standardization

and plausibility analyses

+ Continuous relearning of
the knowledge base to maintain

a current data status

Qualicision Al Framework for dupli-
cate detection. This enables a further
measurable increase in user-friendli-

ness and data consistency.

A complete Al system with tri-
ple boost for data consistency
and user-friendliness

The modular linking of the auto-com-
pletion, data input validation and du-
plicate detection components—which
can also be operated individually—
creates a constantly self-learning and
expanding knowledge base for auto-
mated support in data collection, veri-
fication and storage. This provides the
triple boost for date consistency and
user-friendliness based on the Deep

Qualicision Al Framework.

PSI FLS

Fuzzy Logik & Neuro Systeme GmbH
Dr. Jonas Ostmeyer

Consultant Supply Chain Optimization
ostmeyer@fuzzy.de

www.deepqualicision.ai
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Product Report: How Companies with Adaptive Production Control Optimize Production

Adaptive planning and control of processes

Digital transformation is making it even more important for manufac-

turing companies to be faster, more efficient and smarter than their

competitors. If you want to be that crucial step ahead of the competi-

tion, you have to plan better than your competitors and adapt again and

again to the market conditions. The key to future success will there-

fore be adaptive planning and control of production processes. But what

kind of companies reap the rewards of adaptive solutions?

n principle, adaptive solutions

are of interest to all companies

that use discrete manufacturing.
Manufacturers across the spectrum—
from mass to individual production
and from automotive suppliers to plant
construction firms—can benefit from
adaptive solutions.
Particularly if your company assem-
bles a product from one or more in-
dividual components and works with
(growing) bills of materials and parts

or assemblies, investing in smarter

planning is a wise decision. Funda-
mentally, the size of the company is ir-
relevant, because small, medium-sized
and large companies all have great po-
tential for optimization with adap-

tive tools.

What added value

do companies with adaptive
control components have?
Adaptive software solutions can be
used to achieve and implement many

different optimization goals. The sys-

tem adapts itself independently to
changing market conditions and order
levels. For this purpose, the produc-
tion networks are continuously opti-
mally aligned and, for example, mate-
rial planning is adapted automatically.
Companies must decide individ-
ually which problems they wish to
address and which areas they want
to optimize. In principle, the range
of conceivable options includes sim-
ple additions to the ERP system, a
self-learning system, or even an in-
telligent real-time system that is en-
tirely self-regulating. Definite added
value can be achieved in the follow-

ing areas:

1. More efficiency in production
Production is optimized by means of

intelligent, learning sequence plan-

Optimize production with Advanced Planning & Scheduling.
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ning and dynamic adaptation of pro-
duction control in the event of chang-
ing conditions and parameters. As
a result, production is optimally uti-
lized and process costs are massively

reduced.

2. Reducing capital tie-in &
conserving liquidity

By optimizing inventory, the costs for
warehousing can be cut and the WIP
(Work In Progress) can be reduced.
At the same time, optimized planning

conserves liquidity.

3. Avoiding and resolving
bottlenecks

Bottleneck management can be used
to visualize and automatically resolve
bottlenecks. An optimized process
chain ensures a higher throughput,
avoids delays and allows production

targets to be met.

4. Increasing transparency in the
ERP system

An adaptive solution allows planners
to take early action on emerging issues

and to proactively avoid errors.

5. Realistic delivery schedule
calculation

By calculating the earliest possible de-
livery date, you can give realistic in-
formation on readiness for delivery.
This in turn enables higher delivery

reliability and avoids penalties.

6. What conditions do companies
need to meet prior to introduction?
The consistent digitalization of pro-
cesses is a basic prerequisite for adap-
tive production control. This means
that an ERP system must be present as
the backbone of digital processes. Op-
timizations are only possible if a time

model is available, together with the
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correspondingly prepared basic data.
In practice, this means the existence
of routings and (multi-level) bills of
materials, which are transferred to
production lists and can then be put

in a sensible order.

What should be considered
during introduction?
When introducing adaptive solutions,

we see three recurrent issues.

¢ Adaptations in the ERP system

Individual adaptations of the ERP
system can lead to problems during
the introduction of adaptive control
components, because a stable value
flow model is essential. Adaptations
must therefore be considered in de-
tail and, if necessary, modified ac-

cordingly.

¢ Inadequate change management

According to an old saying: Chang-
ing processes is easy, bringing em-
ployees up to speed is the real chal-
lenge. Psychological inhibitions must
be addressed in order for this to suc-
ceed. Adaptive solutions affect almost
all processes in a company, and this
makes adaptation problems even more

likely.

Example of adaptive planning with Advanced Planning & Scheduling.

¢ Maintaining basic data

Whereas in the past, viewing and
adapting all basic data was a large and
laborious part of project outlay, today
an agile approach is possible. The rel-
evant, important processes are at the
start. The actual data in the produc-
tion area is evaluated using a dig-

ital shadow and synchronized with
the ERP.

Why is it sensible to inte-

grate an APS solution with the
ERP?

Many APS solutions serve to supple-
ment the ERP system; they are docked
via an interface. But adaptive mod-
ules go one step further by fully in-
tegrating with the ERP system. This
unique solution performs the neces-
sary calculations directly in the sys-
tem using a standardized database.
Interfaces are completely omitted. In
addition, integrated, adaptive solu-
tions avoid incompatibilities, because
further developments are carried out

in a standardized manner.

PSI Automotive & Industry GmbH
Michael Habat

Sales Support

mhabat@psi.de

www.psi-automotive-industry.de
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News: Koenig & Bauer Kammann Counts on WMS and ERP from Single Supplier

Optimal storage and production supply

Following the successful implementation of the PSIwms warehouse

management system from the PSI Logistics GmbH, the decoration ma-

chine manufacturer Koenig & Bauer Kammann GmbH is running the

processes for warehousing and production supply in an integrated 1T

infrastructure in the new central production site in Lohne.

ore than
35000
ifferent
assembly parts are
stocked at the new
location in Lohne,
to which the com-
pany moved in Octo-
ber. Koenig & Bauer
Kammann uses the
PSIpenta ERP system as the superim-
posed software system for production
planning and control. The warehouse
management system was implemented
for the process control of the material
storage and picking as well as the sup-
ply of the assembly stations on time
and in line with demand. With the
two PSI systems, the company now
has an integrated, holistic IT infra-
structure from materials receiving to

production to shipping.

and the modern PSI Click Design. It
also offers interfaces to the enterprise
resource planning system (ERP), to
the material flow computer of the in-
tralogistics provider Jungheinrich AG
for controlling the semi-automatic
narrow-aisle truck. This enables the
driverless transport system (AGV) to
be managed, which sup-
ports internal transport in
the central warehouse. In
a second project step, 18
Kardex shuttles will be in-
tegrated into the process

organization.

PSwms functionalities such as event management,

warehouse visualization and PSI click design.

Coordinated control of
driverless transport systems
PSIwms has the relevant core and ad-
ditional functions according to VDI
3601, as well as competition-differen-
tiating functionalities such as event

management, warehouse visualization

' Koenig & Bauer

Kammann GmbH
belongs to Koenig & Bauer AG and is
a supplier of flexible, precise and effi-
cient decoration machines for finish-
ing glass, plastic and metal packaging
using screen printing, hot stamping,

digital printing and labeling. »

PSI Logistics GmbH

Phillip Korzinetzki

Marketing Manager
p.korzinetzki@psilogistics.com

www.psilogistics.com

News: PSlairport Supports New Innovation Platform InnoAirport in Rostock-Laage

Modern functionalities for baggage handling

PSI Logistics is supporting the innovation platform InnoAirport at the

Rostock-Laage regional airport with a holistic IT infrastructure and mod-

ern functions for baggage handling from the PSlairport product portfolio.

ogether with the profes-
sional association of the
German airport industry
GATE, the airport Rostock-Laage

with InnoAirport provides a plat-

form for pre-business testing and
last-mile product development under
real conditions. On this platform,
project partners can test, optimize

and standardize their concepts,

products and services in a real en-
vironment.

The PSI software systems for automatic
baggage sorting (PSlairport/BHS), the
baggage reconciliation (PSlairport/
BRS) and the flight information sys-
tem (FIDS), including the hardware
equipment, form the decisive basis.

The systems, based on the PSI Java
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Automatic baggage sorting with PSlairport.

Framework, offer high configurability
of intuitive user interfaces with PSI
Click Design and optimize Al-based
tasks in baggage handling.

In addition to the necessary server, PSI
is suppling a control center and a wide
range of peripheral equipment such as
hand scanners, printers and terminals
as well as display and camera systems.
Among other things, the systems will
enable check-in processes for the lug-
gage of passengers arriving in Rostock
via ferries and cruise ships at the cruise
terminal in the port of Rostock. This
includes efficient process control for
baggage handling and end-to-end trace-

ability up to loading into the aircraft.

EVENTS

. . . r
www.psi.de/en/psi-pressevents/psi-events/  [E]SELE

In addition, the range of functions
of PSlairport/BRS within the airport
will be expanded by surveillance cam-
era systems (CCTV). This technology
offers a state-of-the-art visual tracking
of baggage without the usual barcode
capture and documentation of the pro-
cess steps from check-in, through the
conveyors to the drop-off on the sort-
ing carousel. Flight information sys-
tems and PSI’s display hardware also

reduce baggage processing time. 2

PSI Logistics GmbH

Phillip Korzinetzki

Marketing Manager
p-korzinetzki@psilogistics.com

www.psilogistics.com

Please visit our website or scan the QR code and get up-to-date infor-

mation about our trade fair participation and conference offers. Thank

you very much.

4/2020

\
manager

The PSI blog .
features more E
interesting f
and in-depth |
articles on
production,
logistics, Al,
energy and mobility.

IMPRINT

Publisher

PSI Software AG
DircksenstraBe 4244

10178 Berlin (Mitte)

Germany

Phone: +49 30 2801-0

Fax: +49 30 2801-1000
produktionsmanagement@psi.de
www.psi.de

Managing Editor
Bozana Matejcek

Editorial Team
Pascal Kitzel, Vanessa Schekalla,
Swetlana Maschinez, Alma Zichner

Layout
Heike Krause

Printing

Ruksaldruck GmbH

DATA PROTECTION

We are glad that you are receiving
our customer magazine. Please also
refer to our Privacy Policy at
www.psi.de/en/privacy/.

SOURCES

Page 1, 3: ra2 studio/Shutterstock.com,
PSI

Page 2: PSI FLS

Page 4: PSI

Page 5: THINK b/Adobe Stock

Page 6, 7: Lodige

Page 8: PSI Metals

Page 12: iStockphoto.com/maxkabakov
edited by PSI Metals

Page 9: Ma Steel

Page 10, 18: PSI Logistics

Page 11: LPP

Page 13: iStockphoto.com/©Robin_
Hoood edited by PSI Metals

Page 14: Tommy Lee Walker/
Shutterstock.com, alphaspirit/
iStockphoto.com, PSI FLS

Page 16: iStockphoto.com/TommL
Page 17: PSI Automotive & Industry
Page 19: Studio Gi/Shutterstock.com/
PSI Logistics



N
manager

PSI Software AG
Dircksenstrafle 42—44
10178 Berlin (Mitte)
Germany

Phone: +49 30 2801-0
Fax: +49 30 2801-1000
info@psi.de

www.psi.de

PSle



