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Currently UPM plywood production has a tailor made reporting platform that handles all
production related data. This reporting platform is called PlyNET and it is based on Mi-
crosoft SQL Reporting Services (SSRS) technology. PIyNET platform is fully developed by
the UPM IT-department and in the long run that could cause problems concerning product
support and future development.

During 2011-2012 UPM has implemented a standard MES solution for plywood production
based on GE Intelligent Platforms’ Proficy product family. This system is called PlyMES.
the Proficy platform includes standard out-of-the-box reports, but these reports were found
to be insufficient and needed to be extended or replaced. To be able to extend PlyMES
reports and merge these with existing PIyNET reports, Novotek Report Plus (NRP) report-

ing tool was chosen as a candidate.

Like PIyNET, the NRP platform is also based on standard SQL Server Reporting Services
(SRSS) technology. Using NRP, UPM specific reports based on data in the PlyMES sys-
tem can be designed and existing PIyNET reports can be merged together with PlyMES

reports into single reporting portal.

The goal of this thesis is to explore the possibility to use Novotek Report Plus as a single
reporting portal for PlyMES and PIyNET reports. Alongside of this project WIP inventory
balance, plywood average thickness and produced plywood quantity reports will be de-

signed and created.
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UPM vaneritehtaalla on téllahetkella kaytdssa sen oman IT-osaston kehittdma raportointi-
portaali PIyNET. PIyNET pohjautuu Microsoftin SQL Server Reporting Services (SSRS)
teknologiaan. Koska raportointiportaali on UPM:n oma kehittama, voi se pitkalla tahtaimel-

la tulla ongelmaksi, koskien tuotetukea seké tuotekehitysta.

Vuosien 2011-2012 aikana UPM on ottanut kayttdon GE Proficy tuoteperheeseen pohjau-
tuvan MES- jarjestelman, jota kutsutaan nimella PlyMES. PIlyMES-jarjestelmén standardi-
raportit todettiin riittAmattomiksi sellaisinaan. Jotta uusien PlyMES-raporttien k&yttdminen
yhdessa olemassa olevien PlyNET-raporttien kanssa olisi mahdollista, tarvittiin uusi rapor-

tointiportaali. Uudeksi raportointiportaali ehdokkaaksi valittiin Novotek Report Plus (NRP).

Kuten PIyNET, NRP pohjautuu myds SSRS teknologiaan. Novotek Report Plussalla rapor-
tit, jotka pohjautuvat PlyMES-dataan ja raportit, jotka kayttavat PlyNET-dataa, voidaan

tuoda yhteen yhden raportointiportaalin alle.

Taman insinddrityon tavoitteena on tutkia Novotek Report Plussan sopivuutta uudeksi ra-
portointiportaaliksi UPM vaneritehtaalle. Projektin aikana luodaan myés joitain PlyMES-
raportteja koskien vélivarastosaldoja, vanerin keskipaksuutta seka tuotettua vanerin maa-

raa.

Avainsanat MES, NRP, SSRS, Raportointialusta, Novotek, Proficy

=
R —

/ éﬁropolia



Abstract

Contents

Abbreviations

1 Introduction

2 Introduction to Manufacturing Execution System (MES)

2.1

Integration and ISA-95

3 Defining Reporting and Reporting Technologies

3.1
3.2
3.3
3.4

4 UPM

4.1

4.2

4.3

4.4

Reporting

Reporting Target Audience

Modern Manufacturing Reporting System Structure
Reporting Technologies

3.4.1 Dashboards

3.4.2 Ad Hoc Reporting

3.4.3 Managed Reporting

Production Related Reports

Efficiency

4.1.1 Efficiency Related Reports
Waste

4.2.1 Waste Related Reports
Production

4.3.1 Production Related Reports
Inventory

4.4.1 Inventory Related Reports

5 Working with SQL Server Reporting Services (SSRS)

6 Data Security

6.1.1 Firewalls

10
10
13
14

15

16
16
16
17
17
17
17
18

18

19

20

y =

@Zmpolia



6.1.2
6.1.3

Antivirus Software
User Authentication

7 Case UPM PIyMES Reporting

7.1
7.2
7.3

7.4

7.5

8 Conclusions

Plywood Manufacturing Process
Current Reporting Portal PlyNET and PIlyNET Reports
New Reporting Platform Novotek Report Plus

7.3.1

System Components

Novotek Report Plus Unique Features

7.4.1
7.4.2
7.4.3
7.4.4
7.4.5
7.4.6

Proficy Historian Connection

Data Correction

Manual Data Adding

NRP Times

Ad-Hoc Reporting and Reporting Templates
Report Quick Links

PIyMES Reports

751
7.5.2
7.5.3
7.5.4
7.5.5

WIP Inventory Balance Report

Stack Details Report

Plywood Thickness Daily Average

Produced Plywood Quantities Report

Completed Production from Production Line Report

9 Future development

References

20
20

22

22
24
26
26
28
28
30
31
32
34
35
37
38
40
42
44
46

47

48

49

y =

@Zmpolia



Abbreviations

MES Manufacturing Execution System

NRP Novotek Report Plus

SSRS SQL Server Reporting Services

ERP Enterprise Resource Planning

SQL Structured Query Language

API Application Programming Interface

OPC Standard for communication between different control devices from dif-

ferent manufacturers

JDBC Java Database Connectivity
oDBC Open Database Connectivity
KPI Key Performance Indicators
OEE Overall Equipment Efficiency

BI Business Intelligence

WIP Work In Progress

SSU Sort Station Unit

ISU Input Storage Unit

BHO Browser Helper Object

MLS Multilevel Security

PAP Password Authentication Protocol
BOM Bill of Material

s Internet Information Services
HTTP Hypertext Transfer Protocol
SSMS SQL Server Management Studio
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1 Introduction

Currently UPM plywood production has a tailor made reporting platform that handles all
production related data. This reporting platform is called PIyNET and it is based on
Microsoft SQL Reporting Services (SSRS) technology. The PIyNET platform is fully
developed by the UPM IT-department and in the long run that could cause problems

concerning product support and future development.

During 2011-2012 UPM has implemented a standard MES solution for plywood produc-
tion based on GE Intelligent Platforms’ Proficy product family. This system is called
PlyMES. The Proficy platform includes standard out-of-the-box reports, but these re-
ports were found to be insufficient and needed to be extended or replaced. To be able
to extend PIYMES reports and merge these with existing PIyNET reports, Novotek Re-
port Plus (NRP) reporting tool was chosen as a candidate.

Like PIyNET, the NRP platform is also based on standard SQL Server Reporting Ser-
vices (SRSS) technology. Using NRP, UPM specific reports based on data in PlyMES
system can be designed and existing PIyNET reports can be merged together with
PIyMES reports into a single reporting portal.

The goal of this thesis is to explore the possibility to use Novotek Report Plus as a sin-
gle reporting portal for PlyMES and PIyNET reports. Alongside of this project WIP in-
ventory balance, plywood average thickness and produced plywood quantity reports

will be designed and created.
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2 Introduction to Manufacturing Execution System (MES)

With the economic system changing continuously; manufacturing companies are com-
pelled to develop their manufacturing processes to be more adaptive and agile against
the demand-driven market. It is a buyer's market and when sterling products and yet
cheaper prices are demanded, manufacturing companies are put on the spot. In order
to keep the prices low, manufacturing companies are forced to utilize their resources to

the maximum state.

The need to utilize resources to the maximum level led to developing Manufacturing
Execution System (MES). The MES-system is an information and communication sys-
tem that manages manufacturing operations in factories. MES takes care of data com-
pilation between automation devices and financial-logistical information from Enterprise
Resource Planning (ERP). The National Institute of Standards defines MES as a col-
lection of hardware/software components that enables the management and optimiza-
tion of production activities from order launch to finished goods. The scope of MES
includes, but is not limited to: Resource allocation and tracking, Scheduling, Data col-
lection, Labor management, Quality management, Process management, Maintenance

management and Product tracking. [20]

2.1 Integration and ISA-95

Because the integration between different information layers is often challenging, the
ISA-SP95 committee developed the ISA-95 Enterprise-Control System Integration
Standard to solve this problem. Alongside ISA-95 standard development, standards
ISA-88 (Batch Process Modeling) and B2MML-model (Business to Manufacturing
Markup Language) were developed to support ISA-95 standard. ISA-88 and B2MML
model defines how level 3 functionalities are executed and stored. ISA-95 standard
consist of five parts and part 1 presented below figure 1, has become an IEC/ISO in-

ternational standard. The subject of the standard is commonly known as MES.
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Figure 1. Functional hierarchy (ISA-95)

As figure 1 illustrates the ISA-95 standard defines a functional hierarchy model, which
represents the hierarchy of information systems of a manufacturing company. Level 4
in Figure 1 defines the business-related activities needed to manage a manufacturing
organization. Level 3 defines the activities of the work flow to produce the desired end-
products. Level 2 defines the activities of monitoring and controlling the physical pro-
cesses. Level 1 defines the activities involved in sensing and manipulating the physical

processes. Level 0 defines the actual physical processes. [2]

The main purpose of a MES system is to operate and ameliorate all aspects that influ-
ence the manufacturing process. The logistical and production processes of a factory
can never be fully automated. People are always in charge and responsible for the de-
termined decisions concerning what to do next or how to act. The quality of these deci-
sions is determining the overall performance of the factory. The MES-system is the key
information provider to help to execute those determinant decisions. This thesis will

discuss on handling the information provided by the MES-system. [1]

The MES-system is also much more than just an information provider. As the name
implies MES is more than a planning tool like ERP. MES is an on-line planning tool with

emphasis on executing the plan.
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Execution stands for: making products, making and measuring parts, turning machines
on and off, moving inventory to and from workstations, changing order priorities, as-
signing and reassigning employees, assigning and reassigning inventory, setting and
measuring controls, changing order priorities, scheduling and rescheduling equipment.

[1]

As mentioned before MES is also an important information provider. It provides almost
real-time data from the shop floor and this thesis focuses on reporting using that data.
The following chapters go through different reporting platforms there are to choose

from but mainly the focus is on Novotek Report Plus reporting platform.

3 Defining Reporting and Reporting Technologies

This section focuses on why reporting is such a fundamental part of every business
and what different reporting technologies and reporting software is commonly used by
manufacturing companies. How the reporting technologies differ from each other and
the advantages they offer on different user environments.

3.1 Reporting

Reports answer basically three questions. What happened, how it happened and what
is eventually going to happen. In manufacturing business, enormous amount of data is
collected every day. Data is collected so that we can answer those three questions as
well as possible. The overall performance of a factory is based on decisions made by
the people working in the factory. When information is gathered, calculated and

grouped properly, those determining decisions become easier to make.

Reports make it possible to monitor every aspect of the manufacturing process. Today
reports offer a large range of functionalities to help us with decision making. Charts,
gauges and other visual objects offer visual aid to really understand the provided in-

formation. Of course data has no value in themselves, but when data is structured and
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the relations between various items are presented in a clear manner, then they become

information and their meaning increases.
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Figure 2. Use of information and communication speed

As expressed above on the left side of figure 2 the “decision efficiency” increases dra-
matically when people are using information combined with their knowledge. As seen
on the right side of figure 2, value of the information depends heavily on its timely
availability. When manufacturing products, the timely availability of the information is
essential to be able to react effectively to events, trends and exceptions. Because there
is different kind of information available, there are also different kind of reporting tech-

nologies available to suit the user’s needs.

3.2 Reporting Target Audience

Reporting technology is selected depending on the end user. Executives need different
reports than operators working on the shop-floor and again production supervisors
need different reports than operators and executives. Reports with a short time span
are needed in all personnel levels from executives to operators. In today’s company,
results from yesterday need to be available for analyzing the next morning. Monthly
reporting is necessary but in some cases quarter year reporting is enough. Reports
with a long time span give essential information about the direction the company is
going. When planning use of resources, contracts with customers or investing on ma-
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chines, those long time span reports help managers to control and forecast develop-
ment of the business. The time span grows when moving higher on the company’s

hierarchy, as seen below in figure 3:

FUTURE
VISIO, STRATEGIC
LEVEL

PRESENT OPERATION LEVEL

TASK LEVEL

Experts Experts Executives

HISTORY Supervisors Supervisors

Operators Managers

DETAIL ILLUSTRATIVE

Figure 3. Internal Reporting.

As seen i figure 3 the executives need answers to questions concerning vision- and
strategic level, is the company moving on the right direction on a long term. Reports
aimed for executives often deal with financial matters. On an operational level experts,
supervisors and managers need reports informing about the present period of time, if
the ongoing year is going as planned, if the business is operating profitably and what is
the financial solidity and does business have enough money to develop and grow. On a
task level report emphasis is on everyday operations, so that all operations are operat-
ed efficiently and with the highest quality. [18]

3.3 Modern Manufacturing Reporting System Structure

Manufacturing reporting system is typically a combination of what is presented below in
figure 4. Data is collected from the shop floor with collectors and then saved with Histo-
rian or SQL Database. Typically raw data is saved in Historian Database and event
based data on SQL Database. The Reporting portal then queries the desired data from
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different databases and different reports gather the data to readable and easy to un-
derstand form.
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Figure 4 .Reporting System Structure.

3.4 Reporting Technologies

In this chapter different reporting technologies are introduced. Dashboards, Ad Hoc
and managed reports are the three options to choose from if out-of-the-box reporting is
not included. Each of the reporting technologies has their own strengths and weak-
nesses and when a new reporting platform is considered, it should cover all three fields

at least at some level.

3.4.1 Dashboards

Let us consider a car’s dashboard. There is a speedometer, a tachometer, an odome-
ter, a fuel gauge and other indicators to help the driver to see the car’s current state

with only a quick glance. The driver is also informed with different warning lights if
-
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something is out of the ordinary with the car. Usually that means taking the car to a
workshop to prevent greater damage. Same principal has been applied with infor-
mation dashboards. For example, a manufacturing dashboard may show Key Perfor-
mance Indicators (KPI) related to productivity such as number of parts manufactured,
or number of failed quality inspections per hour.

A dashboard is a computer software program that handles and processes bulk data so
that data values are represented in a concise numerical language. The values on a
dashboard can be manipulated in a way that affects real-time processes, such as man-
ufacturing. Dashboard reports are designed to be very visual. Information is presented
by using charts and gauges and other visual ancillaries. Visual ancillaries help to un-
derstand the information and they make it easy to notice possible exceptions and thus

corrective actions can be done as soon as possible. [5]

Dashboards are diagnostic tools designed to provide end users overview of the com-
pany’s performance. The KPIs are presented on a single screen display. Dashboards
can be defined as “An easy to read, often single page, real-time user interface, show-
ing a graphical presentation of the current status (snapshot) and historical trends of an
organization’s Key Performance Indicators to enable instantaneous and informed deci-
sions to be made at a glance." [7]
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Dashboards are used for various reasons, four of them being: monitoring, consistency,
planning, and communication. Perhaps the most fundamental purpose of those four is
monitoring. Monitoring refers to a day to day evaluation of metrics that should result in
corrective action. Consistency relates to the alignment of measures and measurements
procedures used across departments and business units. Dashboards may also be
used for planning, given that scenario analysis is presented among its features. Finally,
a dashboard communicates both performance and the values of an organization to its
stakeholders through the choice of the metrics. [4]

Difference between managed reports and dashboards is in the amount of detail shown.
Managed reports can have thousands rows of information and they are designed to be
investigated more closely than dashboards. Additionally dashboards are designed to
be exceptionally user friendly and they are extremely customizable and relatively sim-

ple to use.

The value of dashboard reporting is that it is a clear and concise presentation of key
business drivers and risks. Such value is lost when the dashboard reports in great
depth or variety of drivers. Detail on problems highlighted in a dashboard report should
be provided in separate, more detailed reporting. It is important that business owners
and managers and other users of the dashboard reports understand that the infor-
mation given will only be effective where:

e The data that is used to generate the report is kept- up-to-date

e The report are reviewed regularly and the information contained in reports are

reviewed regularly

e The information contained in the reports is useful to decision makers.

The use of dashboard reporting will assist business owners and managers in improving
their decision making process and hence business performance. When used in con-
junction with business evaluation, the key metrics can be set to monitor all important
business drivers and risks. This should encourage regular review and action where
required. The dashboard report should align with the business strategy and be easy to
create, understand and explain. The dashboard report also needs to be flexible to in-
troduce new, more relevant metrics to support the continual improvement of the busi-

ness.
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Dashboard reporting should be developed with due consideration to the needs of us-
ers. Where the business has a number of employees, processes, various divisions, or
locations then a dashboard report for each of those areas may be advantageous. Sig-
nificant advantages to the business will be achieved when the reports are prepared
frequently and in a format that the user can easily read. The use of visual aids is the
most common form of dashboard reporting, as this provides a quick and concise
presentation of key information. Implementing dashboard reporting into the business
will ensure that the important metrics for business success are continually monitored.

[3] [6]

3.4.2 Ad Hoc Reporting

Ad Hoc means formed, arranged or done for a particular purpose only, from Latin, liter-
ally “for this”. Corporate reporting and analysis systems can be divided into two major
categories, managed reporting and ad hoc reporting. With managed reporting, tech-
nical specialists and report developers build reports for others to use. The report devel-
opers work with end users to understand their reporting requirements and then build a
set of reports for various groups in the organization. Ad Hoc reporting is the opposite of
managed reporting. Instead of running a pre-designed report, Ad Hoc reports allow end
users to easily build their own reports and modify existing ones with little or no training
using a step by step wizard in the reporting program. In general Ad Hoc reports are

very simple comparing to managed reports. See figure 6 below.
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Sometimes, end users need reporting capabilities for a one-time question or they want
to build specialty reports without having to request the IT-department to create a new
report for them. Ad Hoc reporting allows end users to get answers on demand and cus-
tomize their queries so that their reports contain only the information needed. This type
of flexibility frees up valuable IT resources and gets information to end users immedi-
ately when the lengthy back and forth cycle between end user and IT-department has
been eliminated. [9]

Still like dashboards, Ad Hoc reports alone are not the full answer to reporting needs in
a manufacturing company. But as a helpful tool, again like dashboards it is very useful
to many end users saving time and resources of the IT-department. When considering
a reporting tool, it should be capable for both managed reports and also offer the pos-

sibility to do an Ad Hoc report.

3.4.3 Managed Reporting

Managed reporting lets developers, usually people from the IT-department, to create
powerful and feature-rich reports. Managed reporting is a model of business intelli-
gence (BI) in which reports are built and distributed by report developers. The report
creation environment is more complex and versatile than Ad Hoc report environments.
They require IT background and knowledge about SQL queries to develop the reports.
[10]

Managed reporting therefore “manages” in the sense that end-users receive reports
that are built and distributed from the top down by technical users, who “manage” the
process, ensure that users have what they need and correct any bugs or flaws that
report may have. Managed reports are the opposite of Ad Hoc reports, the model by

which nontechnical end-users prepare the reports themselves.
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Figure 7. Managed Report.

As said, managed reports are created by IT professionals. Reports are constructed and
created by requirements defined by the end user. All the end user needs to do is to fill
in parameters to run the report, parameters such as start time, end time, sample inter-

val or any other depending on the nature of the report.

The IT-department maintains the reporting portal and authenticates users to access to
reports they need. They also design the queries against datasources, if a report con-
tains loads of data, it might be preferable to run it from subscription or schedule auto-
mated delivery to email or shared folder to avoid unnecessary traffic on the report

server

4 UPM Production Related Reports

A manufacturing company needs a variety of reports showing key metrics for the pro-
duction. When these key metrics are presented in an informative way, the company
can improve efficiency and increase profits. Efficiency, waste, production and inventory
are the main reporting areas in a PlyMES-system. This chapter covers some of the

reports in those four main areas.
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4.1 Efficiency

All businesses try to operate efficiently. In numerous markets, a business needs to be
at least as efficient as its main rivals in order to be competitive and survive in the long-
term. Increasing efficiency boosts the capacity of a business, assuming there is no
change in the number of inputs employed. The capacity of a firm refers to how much a
business can produce during a specific period of time. Efficiency measures how well
the production or transformation process is performing. Efficiency is operating at maxi-
mum output at minimum cost per unit of output. There are several ways to measure
efficiency, but downtime, waste, production rate and overall equipment effectiveness
(OEE) are four efficiency reports that should be generated in each manufacturing com-

pany. [21]

4.1.1 Efficiency Related Reports

e Downtime report: shows period of time that a system fails to provide or perform
its primary function. Usual causes for the system to fail are unplanned events or
routine maintenance.

e Waste report: shows goods gone to waste due to poor quality.

e Production rate report: shows a machines production rate. It can be calculated
dividing units produced by time it took to produce them.

e Overall equipment efficiency (OEE) report: shows simple metric to immediately
indicate the current status of a manufacturing process. OEE is expressed as a

percentage which is calculated Availability * Performance * Quality.

4.2 \Waste

Waste in manufacturing is defined all activities in production that does not add value to
the final product. Waste is very commonly found in the production process. Each com-
pany has different standards in the categorization and treatment. But in general is the

same. Most important is the goal of lean manufacturing is to eliminate waste in produc-

4
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tion processes. Waste in question may not have a direct impact on the final product.

Waste increases the company’s financial burden.

4.2.1 Waste Related Reports

o Process Waste (input — output) report: shows how much product went in to the
production unit and its then compared what came out from the production unit.

The difference between input and output is process waste.

4.3 Production

Production is a flow concept process. Production is measured as a “rate per output per
period of time”. Production related reports should cover all possible information consid-
ering a single production event. From the first step when raw materials are released

onto the production line to a finished good.

4.3.1 Production Related Reports

e Processing lead time report: shows how much time was required to produce a
finished product.

e Genealogy report: shows materials consumed, processes completed, equip-
ment utilized for one finished product.

e Production schedule/plan report: shows how different production units have
been scheduled to produce products.

¢ Waiting between work phases report: shows time spent between work phases.

4.4 Inventory

In the MES-system inventory management focuses on production related figures rather
than keeping eye on the value of the inventory. Production management in the MES-
system provides complete visibility to all aspects of inventory levels by providing real-
time information on: current raw material inventory levels, material usage, consumption
rates, waste and defective materials, finished products, alarms, cycle times and fre-

quency.

4
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4.4.1 Inventory Related Reports

e Work in Process (WIP) inventory report: shows materials and components that
have begun their transformation to finished goods. Usually WIP locations are
located near different production units.

e Veneers on conveyors & automatic wagons report: shows amount of veneers
on conveyors or automatic wagons, status of these veneers is also “work in

process”.

5 Working with SQL Server Reporting Services (SSRS)

SQL Server Reporting Services is Microsoft’'s server-centric reporting platform; the
server-centric platform allows users to access reports from multiple locations, multiple
devices and multiple applications. Reports are created locally on client by user and
then deployed to a server. Reports can be created with different solutions like Visual
Studio, Report builder or some third party solution. After the report is deployed to the
report server, reports can be accessed by multiple users from various locations and
devices. Also after the report has been deployed on the server it can be applied with
security settings such as who is able to run the report and who is able to edit the report.

SSRS virtual directory is presented in figure 8 below. [11]

& Local niranet | Protocted Mode: OFf - [Hi00% -

oeel| B &0 [0 n|afPBG .

Figure 8. SQL Server Reporting Services Virtual Directory
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6 Data Security

Data security is term used for protecting personal or corporate data from corrupting and
unauthorized access. Data is raw form of information and the most valuable asset of a

company. Valuable information that an organization holds:

¢ Information from production control systems
e Production development information

e Business information

e Production information

e Sales information

e Personnel data

e Marketing information

If the data would end up in wrong hands, the cost could be immeasurable. Imagine if
an oil company’s managers shared information of discovered oilfields via email and
that information would end up in someone else’s hands, actually that happened in
2009. A group of Chinese hackers targeted at least three of the largest oil companies
and stole information of discovered oilfields and gas deposits; however they also col-
lected data from the industrial control systems that contained proprietary production
data, such as pressure and temperature settings and valve openings needed to pro-
duce a product properly. The whole stealing process lasted estimated from 2 to 4

years.

To prevent these kinds of situations there are several ways to protect data, but no pro-
tection system can prevent security leaks if authorized personnel act negligent or do
not follow security guidelines. In this chapter different ways to secure data are present-
ed and how data security and user authentication is reflected in the PlyMES reporting

system.
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6.1.1 Firewalls

Firewalls are used to conduct network security. Firewall controls incoming and outgoing
network traffic. Data packets are analyzed and firewall determines are they safe to let
through or not based on predetermined rule set. The firewall builds a bridge between
trusted internal network and usually untrusted external network such as the internet.
[19]

6.1.2 Antivirus Software

Antivirus software is always one step behind. That is because known patterns of data
revealing the virus are always added after the virus is already infected one or more
computers. Antivirus software is used to detect, prevent and remove all kinds of mal-
wares (malicious software) such as: computer viruses, adwares, backdoors, malicious
BHO (Browser Helper Objects), dialers, fraud tools, hijackers, key loggers, MLS (mali-

cious layered service providers), rootkits, spyware, Trojan horses and worms.

All these malwares put the corporate information at risk. If a worm or virus does find
vulnerability and compromises the system, it can do one of several things. Almost al-
ways it starts looking for other systems to attack so that in can spread itself further.
That decreases computing resources and bandwidth. Even if the virus does not recog-
nize confidential data it can leave a backdoor open to someone else and leave unno-
ticed. [20]

6.1.3 User Authentication

User authentication is used to control user and user group permissions to access cor-
poration data. Commonly used control is handled by role based access control. A natu-
ral grouping sets of user groups that perform similar functions and by that need the

same privileges to perform their daily job.
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Authentication on an IT-system is commonly performed by using username and pass-
word. It is called Password Authentication Protocol (PAP) and it is used by Point to

Point protocol which establishes a direct connection between two network nodes.

Novotek Report Plus system uses integrated Windows security which means the users
browser and the web server negotiates to authenticate the user automatically with the
credentials used when logged into Windows, if the user’'s computer and the server be-
longs to the same domain. If the server does not belong to a domain, the user will have

to login manually using a local server account.

The automatic logon feature is controlled by the security settings of the browser. As
default Internet Explorer settings automatically login only for sites belonging to intranet

zone.

When a user is added to a user list the system checks if the user has permission to
view the requested page, this process is called authorization. User roles can be modi-
fied and explored through the administrator client. User control view is present below in

figure 9.

Domain and user  [GRIFFINY 760537 |

narnme
Full narme Pekka Kuopparnaki |
System roles V¥ view reports
W perform data correction
V¥ Input manual data
¥ Manage content
v Manage system settings
@ Cancel | Save
User name Full name
GRIFFINY_¥760537 Pekka Kuoppamaki =

Figure 9. NRP User Control.
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Each of the users in NRP must also be created on the local computer or domain.
Users can be granted the following rights:

e View reports Can view reports

e Perform data correction Can edit Historian data

¢ Input manual data Can manually enter data into Historian

¢ Manage content Can change folder/report properties

¢ Manage system settings Can edit system settings Local Computer or

Domain Administrators, always have the right
to edit system settings (to avoid being locked
out by mistake)

7 Case UPM PIyMES Reporting

7.1 Plywood Manufacturing Process

Plywood is made from layers of veneer so the manufacturing process begins from the
making of the veneer. The first step of the process is soaking of the logs. Logs are
soaked to soften the wood which facilitates peeling and producing an acceptable quali-
ty of veneer. After the wood is soaked it is moved to debarking. The debarking process
takes place to facilitate the lathe’s work and to remove the debris and dirt which might
otherwise damage the lathe’s knife. From debarking the log is moved to cutting opera-
tion, in Savonlinna logs are cut to three main sizes: 50”, 60” and 7ft. The scope of

Savonlinna MES-system is presented below on figure 10.

1"=25,4mm
1ft =12“= 0, 3048 m
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Soaking of logs Debarking Measuring Cutting Rotary-cutting of veneer

Sorting Bonding Pressing Sawing Sanding Grading

T /. 77 /2 . — o
7 i) N |G (H’
4 | - L = (e =
Scarf jointing Jointing Patching Coaling Machining Edge Sealing Packaging

Savonlinna case
Figure 10. PlyMES Savonlinna Scope.

A rotary-cutter produces continuous veneer sheet which is dried before cutting and
sorting, drying is done to aid the gluing process. In the cutting operation, the veneer
sheet is cut to the desired dimension. In the sorting operation the cut veneers are sort-
ed by quality classifications. Quality classifications can be grouped into three main
groups:

e Face veneer
e Glue veneers

e Dryveneers

The yield of face veneers (plywood surface) is minor compared to veneer materials
used between top layers in plywood product. Some veneers reach the face veneer
quality straight from cutting and sorting and can be then moved to bonding operation.
These qualities are A, B, Premium S, S, and WG. Veneer qualities BB and WGE can
be used as face veneer after the patching operation. Other qualities are BK1, BK2, BK3

and BK4. Letter represents the wood species (B = birch), and number the quality level.

In the scarf jointing operation glue veneers are produced for required quality and thick-
ness in glue dimension. In the jointing operation dry veneers are produced for required

quality and thickness in glue dimension.
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When there are required amount of all components: face veneers, glue veneers and
dry veneers, bonding operation can start. In bonding operation veneers are piled ac-
cording to BOM (Bill of Material). The product definition BOM for veneers includes fol-

lowing items:

e Materials / BOM

¢ Wood species (Birch, Spruce etc.)

e Quality (B, BB, WGE, K1, K2, K3 etc.)
e Thickness

e Width

e Length

At the end of each bonding line there is a pre-pressing station. The plywood stack must
be processed from pre-pressing within 30 min after stacking has started. The pre-
pressing operation for plywood stack takes less than 10 minutes. A one hour waiting
time is required after pre-pressing before the stack may be processed in a hot-pressing
unit. Time between pre-pressing and hot-pressing should not exceed 4 hours. Exceed-

ing four hours might cause a decrease of product quality.

If plywood does not need coating, machining or edge-sealing it is ready for packaging.
Plywood sheets may be coated with a liquid stain to give the surfaces a finished ap-
pearance, or may be treated with various chemicals to improve the plywood's flame
resistance or resistance to decay. Edge sealing is done for the same reasons. In ma-

chining plywood boards can be machined to desired shape.

7.2 Current Reporting Portal PIyNET and PIyNET Reports

All UPM plywood factories use the PIyNET reporting portal. PlyNET offers five different
reports that contain information of produced veneer amounts, OEE figures, veneer

quality, etc. Following five reports are available on the PIyNET reporting system:

e Day report
e Alarms

e Plywood Quality
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e OEE

e Production

The current reporting portal is fully developed by UPM’s own IT-department and it has
its own special functions and design. Alongside of implementing the new standard GE
Proficy MES-system, the option to replace the old reporting platform was investigated.
Because the existing PIlyNET reports offer such valuable information about the plywood
production, and because it is currently in use in every UPM plywood factory, replacing
the old reporting portal with Novotek Report Plus cannot be performed without both

reporting portals running at the same time.

UPM Savonlinna factory is also the first UPM plywood factory with a MES-system so
for now there is no need to replace the current PlyNET reporting portal in factories that

does not yet have MES-system controlling the plant manufacturing operations.

The main reason to investigate the possibility to replace the current reporting portal is
future development possibilities and lag of product support after personnel who devel-
oped the existing reporting system retire or go work elsewhere

PIyNET and Novotek Report Plus are both web-based solutions and both are based on
Microsoft SQL Server Reporting Services technology. PIyNET has some functionality
that work separately from SSRS, those functionalities concern various warning limits on

charts and in proof-of-concept phase those functionalities aren’t a concern.

UPM Plywood PANARAPORTTL
SAVORL RO
Wiet Tehtn
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Figure 11. PlyNET Day Report.
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7.3 New Reporting Platform Novotek Report Plus

Novotek Report Plus is a reporting portal especially designed for process and produc-
tion related reporting. It is based on Microsoft SQL Server Reporting Services (SSRS)
technology and it is a truly web-based reporting portal. Hundreds of installations in
several industries across Europe, makes the Report Plus a proven solution for various

production environments.

Versatile data handling and similar technology as base that current UPM reporting por-
tal PlyNET uses, make’s the Novotek Report Plus a considerable candidate for substit-
uent as a single information portal for all production related data from the PIlyMES-
system.

NRP accepts all SQL- databases available on the market and top of that it comes with
intelligent data connection to Proficy Historian. Data from shop floor is saved to Histori-
an database and can be accessed with functions that NRP provides. NRP can utilize
Historian data with efficient data aggregation and with the ability to data correction with

auditing.

7.3.1 System Components

The report system is built using a layered architecture which allows for flexible deploy-
ment scenarios. The system consists of three main server components that are in-
stalled separately. Table 1 shows the components of NRP, the table also states on

which server the component should be installed if using multiple servers.

Component Drescription Installed on same server a8
WEFCLR Confipuration databaze and databasze fimetion:. 2L Server

WEF Client- Report:vitem client- server used foralldata I0s

SerTer manipulation.

WERF Scheduler | Scheduler uzed to scheduls subscnptions IWRFE Ssrver

Table 1. NRP Components.
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The components communicate using web services and the HTTP-protocol. If the com-
ponents are installed on different servers, it is crucial to notice possible firewall re-
strictions. Figure 17 shows an overview of the components and how they interact with
each other. NRP client-server is hosted inside Internet Information Services (lIS).

ns

Reporting Services

SOL Server 2008

O ©

Proficy Hestorian
Figure 12. NRP System Design.

Before installation a deployment scenario must be determined, for UPM a distributed
system scenario was the most suitable. In the distributed system the system splits over
multiple servers to gain performance. The system is split into one server used for NRP

and one used for SQL Server.

The report system is installed by running the setup for each component individually

with administrator privileges. The system components are presented in table 1 above.

After installation of all three components the system can be started for the first time.
The first time when the web client is opened an automatic configuration utility is provid-

ed. The configuration utility is used to automatically perform the following tasks:

e Set system language

e Set license number and activate license

e Set required user permission in Reporting Services
e Create default folders in Reporting Services

o Create default data source in Reporting Services

e Create default templates in Reporting Services
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After the automatic setup has been performed users can be added on the Administrator
site on NRP client.

7.4 Novotek Report Plus Unique Features

There are several differences between features in the PIyNET- reporting portal and
Novotek Reporting Plus. Features presented below are features that current reporting
portal cannot deliver. These features are Proficy Historian connection, dynamic time
parameters, Ad-Hoc reporting with report templates and report quick links.

7.4.1 Proficy Historian Connection

In manufacturing business it is often necessary to accurately record and retrieve manu-
facturing information for business decision support. Analysis of past performance is
essential to continuously improve future operations. Proficy Historian is a high perfor-
mance data archiving system designed to collect, store, and retrieve time based infor-

mation efficiently. Main features of Proficy Historian:

e Stores and makes available large amounts of data
e Processes large amounts of data at a high speed
¢ Distributes components across a network environment

e Stores and forwards data when network connectivity is interrupted

Historian serves can be added to Novotek Report Plus from the user interface. After
the servers are added, historian tags can be selected to report as presented in figure
13 below.
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EndTime
Tag0t
Tagl2
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. Brawse Historian tags "
Server HISTORIAND! =l
Search by

@ Tag name © Descripton
Fiter - ¥ %

2500 tag(s) shown of total 3365 tag(s) found

Result Seurce field

D StartTime -]
D EndTime o
o HISTORIANDI/SLN_2170_SA01_SUU0101 L0 <& wnge | &
or HISTORIANDI/SLN_2170_SA01_SUUD101_UF < wenge  v| &
Ok HSTORIAND1/SLN_2170_SA02_SJU0201_LG 4 wenge 3] @
Ok HISTORIANDI/SLN_2170_SAL02_SJU0201_UF & wnge | @
D o HISTORIANDI/SLN_2170_SA03_SJUOG01_LO Fverage ;| -]
Or HISTORIANDI/SLN_2170_SA03_SUU0a01_UF <4 wenge v &

Figure 13. Historian Tag Selections.

NRP queries historical data with CLR function in SQL server. SQL server handles the

retrieval of data in the Proficy Historian database. Principle of data retrieval:

P 0D

NRP queries the SQL server for data (start/endtime and interval)

SQL server queries Historian for data

Historian returns data to the SQL server

SQL server forwards the data result set back to NRP — which shows it in the

browser

‘ 2:50L query to Hist |\

/»‘ 1:Data query

NEP

Historian

Server

3:Hist data to sqQL

\‘ 4:pataset back to NRP

Figure 14 Principle of Retrieving Data from Proficy Historian.
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When a historian server is running, data is logged continuously. If the connection be-

tween server and a collector is lost, the collectors will buffer data locally until the con-

nection is reestablished. Sometimes the server where the collector is installed must be

restarted. This might result in missing data in Historian. There may also be other situa-

tions where data either is lost or being saved incorrectly.

The Novotek Report Plus can correct this with functions “Raw data correction” and

“Add manual data”. These features provide the opportunity to either edit existing data

or add new data manually from the web client interface as presented in figure 15 be-

low.

J Select data

Tag name
Start

End

Selected data

-

[HISTORIANDT/SLN_2170_SJL01_sJunind_Ld ©

[o1waoz| E [oeonoo| ©

[panwaoiz| G [11:0000] ©

% Getraw data

Timestamp Walue Cuality
01102012 09:00:16 247 Good
011002012 09:00:20 248 Good
011062012 09:00:24 247 Good
01002012 09:00:52 248 Good
011062012 09:00:56 247 Good
01002012 09:00:57 247 Good
01062012 09:00:58 247 Good
0102012 09:00:59 248 Good
01002012 09:01:24 247 Good

Figure 15. Raw Data Correction from NRP Client.

The data can be corrected in different ways:

Constant value

Absolute change

Exchanges the values with a constant value

Adds/subtracts a constant value to the already

logged value

)
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¢ Relative change Adds/subtracts a percentage of
"Hi Engineering Units’ to the already logged
value

e Set quality Sets the quality of the selected value
to either Good or Bad

e Set comment Adds a comment to the selected values
NRP has a built-in audit trail of every raw data correction made though this interface. It

is possible to implement the content of this audit trail into existing reports, or make a

special data correction report.

7.4.3 Manual Data Adding

Adding data manually is done in two steps, the first tag is selected and a timestamp is

set on the time when the data should appear as presented in figure 16 below:

J Select target .

Tag name IHIST/ManueltTag | &
Timestamp 020052011 | [E  |21:49:48| ©
€3 cancel (W) Next

Figure 16 Manual Data Adding Step 1.

Secondly the value is entered on the log, the quality and optionally a comment can be

associated with the value as presented in figure 17 below:

)
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| select target Set value

Tag name ManueltTag

Server name HIST
Unit
Range 0 - 999999

Value 14,895.00
Quality Good  [~]
Comment Manually entered data

€ cancel @) prev [ save

Figure 17. Manual Data Adding Step 2.

7.4.4 NRP Times

One key feature of Novotek Report Plus is dynamic time parameter selection. The time
objects are used to set the report start time as a part of a period object or when setting
the report period using the Duration tab in the client. A time object represents a certain
point in time, either relative to the current date or an absolute date. Virtually any date
and time can be created using the time object by combining absolute and relative

properties. [21]

A standard installation of NRP automatically creates a list of predefined times and in-
tervals. As said virtually any date and time can be created with time editor. Predefined

times can be seen in figure 18 below:

MName

Last month -
Last week =
Last year -
Second -
This maonth -
This week -
This year rd-
Today -
Yesterday rd-)

Figure 18. Predefined Times.
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On time selection it is possible to choose relative or absolute values calculated from
the time of report generation as presented in figure 19.

Mame |

Year E q (]| & Relative
Month [3_ 4 k] &® Relative
Day E 4 2! ¥ Absolute
Weekday [Selecl 3

Week number [select =]

Hour [?_ 4| — | 1|k & Absolute
Minute ID_ 4} 1|k & Absolute
Second [o_ 4} 1|k &% Absolute

) cancel ) add

Figure 19. Custom Time Creating Window.

The interval objects are used to set the duration of the report period as a part of a peri-
od object or when setting the report period using the Duration tab in the report client.
The interval objects are also used to set the sample interval of the report. The interval
object represents a certain length of a time span. There is also an option to choose
specific date and time for report start and end parameters as seen in figure 20 below.

Parameters Parameters

Report interval Report interval

Period | Duration ' Start&end ' Period '\ Duration | Start® end |
Group  [Weeks -l start  [pinoorz) & 2200 @
Period  |This week | End o3noizniz| W h1oo| @
Sample intenvsal Sample interval

Interval |1 Hour =l Interval  [1 Day |
Fﬁ,view report E& %‘ Lgview report (& ﬂﬁ‘

Figure 20. Duration and Start & End Parameters.
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The period objects are used to set the report period using the Period tab in the report
client. The period object uses a time object to determine the start time of the period and
an interval object to determine the length of the period. The period objects can be
grouped into period groups to be easier to find as presented in figure 21.

Parameters
Report interval
J Period Duration \:'._ Start & end

Group |Weeks =
Period | This week =
Sample interval

Interwal |1 Day ;l
|—_r;_!j, Wiew report & %

Figure 21. Period Parameter.

7.4.5 Ad-Hoc Reporting and Reporting Templates

Reporting templates makes powerful Ad-Hoc reporting possible. A template is a report
definition that is used as a base when creating reports. When creating a hew report the
template definition is copied, changed and then saved as a new report. That means
that there is no persistent connection between templates and reports, if the template is
changed it will not affect the reports that are created by using that template. The tem-

plates are stored as normal reports in SQL Server Reporting Services.

Novotek Report Plus comes with five standard templates. New templates can be creat-
ed with different application tools such as Report builder or Visual Studio. Also any

report can be easily converted to a report template.

When Ad-Hoc reporting is needed, new reports can be added from the Report Plus
client. NRP comes with step by step wizard that guides through the report making pro-
cess. First step is to select a report template and then the tag selection window ap-
pears. There is an option to aggregate the Historian data from tag selection list and

name selected tags as presented in figure 22. [21]
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D Add tag

Result

@

)
@rE

0 WU
BrE
(8 S
BrE
(8 S

Figure 22. Ad-Hoc Reporting.

Source field
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Source mode

StartTime =]
EndTime (=]
[HISTORIAND1/SLN_2170_SJL01_sJud1ot_Lg @ [average | e
HISTORIAND1/SLN_2170_5JL01_sJun1ol_UR S [maximum =] e
[HISTORIAND1/SLN_2170_SJL02_sJun201_Lg @ [minimum =] &
[HISTORIANDT/SLN_2170_SJL02_sJui2ot_UR L [sum Al e
[HISTORIANDT/SLN_2170_SJ103_sJunant_d © lrawaverage =] &
[HISTORIAND1/SLN_2170_SJL03_sJuant_UACL  [delta H e

1of 1

After tag selection, report name must be given and Data Source selected as presented

in figure 23 below.

Y W I \
Basic properties ' Data selection Static items ] Data sources

™y

nrp_HistoricalData || ocalHistoricalDatal |

Figure 23. Data Source Selection.

€3 cancel (W) prev I save

7.4.6 Report Quick Links

To make it faster to view a report with a report period, sample interval and perhaps

custom parameter values that are often used, report quick links can be created. The

report quick link holds values for all parameters of a report. For reports with multiple

custom parameters it makes the user experience more pleasant. Report Quick links are

presented in figure 24 below.

l
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‘ @ Add new report quick link

Mame

Description

Tehdas
Tyopiste
Aikajakso

Mittari

[Sample Quick link

Jyvaskyla OEE

JASKYLA

Al Tterms Checked

-

|\f’u0ru

[

|Kayntiaste VS, Suunni;l

Ajan esitysmuoto | Pajvat tunnit  minuut > |

1. Ryhmittely
2. Ryhimittely
3. Ryhmittely
Kuvaajan sarjoitus
MNollien poisto

MNayttovalinnat

kKuvaajan tyyppi

Figure 24. Report Quick Link Parameter Settings.

|Ty0piste

[

[Aikavali

[[Ei mitaan]

|Ty0piste

[
=l
=l

|F'0istetaan nallat

[

Al Tterms Checked

-

|Kayntisuhde

-
-
-
-
-

[
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After report quick link has been added it show on report navigation tree as presented in

figure 25 below.

Navigation

4 [~ PIyMNET raportit
Hairiot
4 [g KL

=% Inventaarioraportit

[2 KML kaikki tyopistest
Paivaraportti

Tuotanto

Wanerin Laatu

[ Tehokkuudenseurantaraportit

= Tuotantoraportit

Figure 25. Report Quick Link.
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7.5 PIyMES Reports

Production reporting is needed to monitor production execution operations. Reports
concerning WIP inventories at the production units and quantities of the finished goods
are in scope of this thesis. To prove Novotek Report Plus capability to handle existing
PIyNET reports and data from the PlyMES-system, PlyNET reports were configured to
work in NRP and few PIlyMES reports were created. PlyMES reports are based on data
in Proficy database. In this chapter, created PlyMES-report designs and report func-

tionalities are presented. Created PlyMES reports are:

¢ WIP Inventory Balance

e Stack Details

e Plywood Thickness Daily Average
e Produced Plywood Quantities

e Completed Operations From Production Line

All reports are created by using Report Builder 3.0 which is included in SQL Server
Reporting Services (SSRS) installation. Data is retrieved from the SQL database using
SQL stored procedures which can be found as appendices. Stored procedures were
created and tested with SQL Server Management Studio (SSMS) client as presented
below in figure 26.

HistDataSetFort - Micrasoft QL Server Repoart Builder

B | Merge

Split
|7 mign +
order Humber Layout
c6 . F 8 -8 1 .12 13 1415 16 17 1818 0.2 Properties

| @

_| Report title

“<Expra

622,30500pt

To add an tem ta the report: on the Insert tab, cick the item and drag dataset fields to the item.

[ <alumn Groups

mblies that the repat

1| o current report server hitpflocalhost/SsaReportserver Disconnect [T e g

Figure 26. Report Builder 3.0

y =
R —

Metropolia



38

7.5.1 WIP Inventory Balance Report

(D Valivarastosaldoraportti

Raportt apettu 04102012 13 38 21 Ajangaloselec 041 0r201 2 - 041 02012 —_— —_ —_—
@ @ 60 ©® O ® @ ©@®BwWm®

Valivarasto Peulaji = Palsuus Pituus | Leveys Tilawsnumero| Nippuld | Kpl manca Masra m)

a0
WH006
SEEE0L16
WL
wsEany
W7en

1019375

Total 186 kpl

Figure 27. WIP Inventory Balance Report.

Report name and execution time

WIP Inventory Location with drilldown function
Drilldown from quality

Veneer quality

Wood species

Veneer Thickness

Veneer Length

Veneer Width

Order number

© ©® N o g bk~ wDdPRE

=
o

. Action to move more detailed report about chosen stack by clicking stack id
number

11. Stack Id number

12. Stack count and veneer count on stack

13. WIP quantity and veneer quantity on veneer stack
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WIP Inventory Unit is used for tracking WIP inventory levels in PlyMES-system. This
unit is set as “Inventory” type and divided into inventory sub locations in Plywood Pro-
duction. When veneer stacks are transported in the plywood production process, Inven-
tory Location for production event is updated accordingly.

Work in Progress (WIP) inventory balance report shows all veneer stacks at WIP loca-
tions in the Savonlinna plant. On the report there is a filter parameter for veneer length
with six different filter options to choose from: no filter, 130, 159, 188, 208, other. WIP
Inventory Balance Report is presented below on figure 27 and custom parameter se-

lection is presented in figure 28 below.

Parameters

Custom

Suodatin pituus |Ej mitaan -

r‘cj Wiew report

Figure 28. Length Filter Parameter.

)
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7.5.2 Stack Details Report

@ Viilunipun tiedot

1§
2/ 02102012 13:54:32
—
‘\g) Nippu 1D: 67479
@) Tuotantotila oo 3
2 Nippu: 2160_SSU03012012082343
(@) YNopu LERKRoSt:
’5\ Juoksumetrit 45 m /é Aloitusaika:
\
Sy <
(6) Vitujen masra 203 pes( 10 ) Paikka:
— <
(D Maara 295 m3 (11 )Tilwmumoro:
Tulos Yiaihko Historian TAG
(. 21216063
Veneer Count X0
P Order Lirw 15
\?) Tdausenamero a1
Sk PLC M (2252
Lokero
Laaty 13
Puday

Figure 29. Stack Detail Report.

Report name and execution time
Veneer stack event Id number
Production status of veneer stack
Veneer stack event number
Veneer quantity in run meters
Veneer count in species

Veneer volume quantity

© ©® N o g bk~ 0w DdPRE

Start time
. WIP location

=
e

. Order number

e
w N

. Production unit Id number

14. Location Id number

2308720121426 22

40

Paikka Id: 55

96689633

W: 3120 men "/A\
L: 2080 men @\/ % \w
T: 1% mm T \

D 4

-

Table showing various PlantApp variables about veneer stack

. Veneer width as W, length as L and thicknessas T

Stack details report shows specific information about veneer stack. It is sized to fit A4

paper so it can be printed and placed on top of a veneer stack. The report is designed

—_—
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so that WIP Inventory Balance Report would perform more efficiently when all infor-
mation related to one stack isn’'t found on one report. Bold texts are names and normal

texts are variables that change according stack.

Stack Detail Report is designed to be a sub report for WIP Inventory Balance Report,
but it can be rendered also separately if stack event id is passed as report parameter
as presented in figure 30 below.

Parameters
Custom

Event Id |

F:%)_, Yiew report (& %ﬁ

Figure 30. Stack Event id Parameter.

l
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7.5.3 Plywood Thickness Daily Average

@ Keskipaksuusraportti
T Rapomti ajettu 041052012 144125 Ajanjaksallec 24092012 - 01ANZ012
@ Totwutunut vanerinipun keskipaksuus viikonpaivaa kohti @
- = 1M =18 188 = X

20+

15 =

E .

[
0

@ Maanantai Twstai Keskiviikke Torstai Perjantai
@Tﬁlmlunut vanerinipun keskipaksuus jaetiuna wuoroittain viikonpaivas kohti
N -1 -5 188 =28
304
20 =1
6 E
©F

10 =

0
aamuy ks ¥o aamu ina o aamu ita ¥e aamu "a bl aamu s ye
1 Maanant I L Tus ) e Rankiviikk JL Tars! 11 Penants 1

7

Figure 31. Plywood Thickness Daily Average.

Report name and execution time

Chart 1. Title daily average divided on weekdays

Chart 1. Vertical scale, millimeter as unit

Chart 1. Horizontal scale, divided on weekdays

Chart 2. Title daily average divided on work shifts and on weekday
Chart 2. Vertical scale, millimeter as unit

Chart 2. Horizontal scale, divided on work shifts and weekdays

© N o Ok~ 0 NR

Chart Legend showing Plywood Length

Plywood thickness daily average report shows thickness in millimeters on two charts. In
figure 31 the top chart draws a line using daily average value as connecting points.
Different colors represent different dimension. Chart only shows four length dimen-
sions: red 130, blue 159, yellow 188 and green 208.
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In figure 31 the bottom chart draws a line using daily thickness average and it is

divided by work shifts,. Work shifts are: morning shift, evening shift and night shift. Re-
port calculates the average thickness on shift and those calculations work as connec-
tion points.

In the report there is also a table that shows more detailed information about plywood
average thickness as presented in table 2 below.

® @ O, @ ® ©

Paivamaara 130 AVG Paksuus | 159 AVG Paksuus | 188 AVG Paksuus | 208 AVG Paksuus
15.00 mm 17 .84 mm 0.00 mm 0.00 mm
17.25 mm 17.31 mm 0000 mm 0,00 mm
18.80 mm 15.00 mm 0,00 mm 0,00 mm
Pabea AVG (mm) 17.34 16.87 0.00 0.00

@ aamu 16.88 mm 15.00 mm 0.00 mm 0.00 mm
Bilta 16.71 mm 13.18 mm 0000 mm 0,00 mm
@ yd 20.22 mm 12.37 mm 0.00 mm 0.00 mm
Pabea AVG (mm) 17.74 ERE 0.00 0,00

@ aamu 1467 mm 12,08 mm 0.00 mm 18.00 mm
Bilta 15,60 mm 14.03 mm 0,00 mm 18.00 mm
@ yo 11.15 mm 13.46 mm 0.00 mm 18.00 mm
Paiva AVG (mm) 14.32 13.12 0.00 18.00
@ aamu 12.00 mm 1661 mm B6.50 mm 12,00 mm
Bilta 13,89 mm 16.00 mm 0,00 mm 1200 mm
& yd 18.00 mm 15.87 mm 0.00 mm 12.00 mm
Paiva AVG [mm) 15.30 16.11 6.50 12,00
B aamu 12,67 mm 17.23 mm 0,00 mm 16.40 mm
Bilta 11.26 mm 15.00 mm 0,00 mm 18.00 mm
@ yo 10.33 mm 15.00 mm 0.00 mm 18.00 mm
Paiwa AVG (mm) 11.48 16.32 0.00 17.29
[Vilkke AVG (mm) | 15.32 | 14.90 | 6.50 ' 15.91

Table 2. Plywood Thickness Daily Average as Table.

Date column

Work shift column

Drilldown option to detailed event history on work shift
Average daily plywood thickness calculated

Average weekly plywood thickness calculated
Column for length Avg. 130 thickness

Column for length Avg. 159 thickness

Column for length Avg. 188 thickness

© © N o g bk~ 0 DNPRE

Column for length Avg. 208 thickness
y ==

Metropolia



44

7.5.4 Produced Plywood Quantities Report

@ Paamittajako- raportti

Raportti ajettu 0411072012 151927 Ajanjaksolle: 24/02/2012 - 0111072012

@ T U vilkonpaivaa kohti @

W 206 W 183 W 150 W 130

O Maanantas Tusta Keskmwiikko Torstai Pegantas
4
@T i j ittain viikonpaivaa kohti

W 206 DWW 182 MW 159 N 120

Figure 33. Produced Plywood Quantities.

Report name and execution time

Chart 1. Title Produced plywood quantity per weekday

Chart 1. Vertical scale, m3 as unit

Chart 1. Horizontal scale, produced plywood divided on weekdays

Chart 2. Title Produced plywood quantity per work shift and per weekday
Chart 2. Vertical scale, m3 as unit

N o g s~ w DR

Chart 2. Horizontal scale, produced plywood quantity divided per work shift and
weekday
8. Chart legend showing plywood length

In figure 33 report shows produced plywood volume for lengths 130, 159, 188 and 208
in two separate charts. Top chart is divided by produced plywood volume per weekday
and chart below on produced plywood volume per work shift and weekday. Different
colors represent the four lengths. Labels on the charts show the quantity in m3 units. In
UPM plywood factory work is done in three shifts, morning shift, evening shift and night
shift.
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Table 3 below there is more detailed table which shows every operation per work shift
and per day. Drilldown can be performed by clicking work shift.

(1) (2) (s ) (7) (s) (o)
ll\-_..«"l "\,._./}I _ Ikx__.) I"u__,z" I‘\__..-fjl
Vioro | 130 m3) | 100m3) |10 (m3) | 206 (n3) |
@ aamu 19.59 238
milta 17.82 32.22
My 3206 2084
I T N
@ aarmu 11.74 16.87
Dilta KHE: 3437
Myl 27.20 52.72
“rzs | wme ||
B aamu 1819 6534 12.76
Hilta 23.38 3910 748
Byl 13.08 f0.43 20.68
o5 | s || s |
B aamu B.75 3463 062 9.24
TR Bilta 18.99 G4 67 .27
Byl 18.06 4953 13.50
I Y T T
B aamu 2733 3943 16.95
Bilta 28.79 2069 10.51
Byl 16.56 16.43 10.90

T T
31835m3 | 56093m3 | 0.68m3 | 10929m3 |
100926m3 | | | |

Table 3. Produced Plywood Quantities as Table.

Date column

Work shift column

Drilldown option to detailed event history on work shift

Produced plywood daily total

Produced plywood daily total for all lengths (130, 159, 188 and 208)
Column for length 130

Column for length 159

Column for length 188

© © N o g b~ W DNPRE

Column for length 208

y
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7.5.5 Completed Production from Production Line Report

(1) Tuotantoraportti

RApOrT apethis GUIO0012 153059 Ajanjalosolie: 0000012 . 04200012

2 (S) (6) 8 ) (9) {10 (1 (12 (13)
Twot artoys sdho Lasta Pavaman s Ngppu M A sbeuna Mo
BJs0s 1, Lokers 1 o &l N0 = 130000 pes 3 m)
3 BJaso0s 1, Lokers 2 WOE Sapt 3139 mm 136100 pos L] m3
enenm2 85028 0102012063208 1036 sm 27000 pcs 200 md
; 54N 000120929 24 569 m 25300 s 100 m)
85494 00012124532 168 m X000 ps 100 m)
89589 03N 02012 154535 765 wm 36300 pes 100 m3
@508 1, Lokero ) " 1ipl m m 7600 s 0 m)
©Ja0s 1 Lokero & " &apl 3532 mm 148000 pes 6 m)
(4 ) 135pl | 10118 |rm | 422600 | pcs | 1700 |md

Figure 34. Completed Operations from Production Line Report.

Report name and execution time

Production unit name

Drilldown function by clicking the production unit name

Total row shows total quantities (pcs, run meters, volume (m3))
Quality column

Date column

By clicking stack Id number, Stack Detail report opens

Stack Id column

© © N o g bk wDdPRE

Timestamp column

10. Stack count

11. Stack count in run meters
12. Stack count in pieces

13. Stack volume (m3)

Completed Operations from Production Line Report offers view to complete

tion events. Report time span can be easily chosen from minutes to months

46

d produc-

. In figure

34 report shows all completed production events, e.g. produced veneer stack from the

chosen department and line.

|
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The report contains two custom parameters, first the production department must be
selected and the then desired production line can be designated as seen in figure 35.

Report interval

| Period Curation Start & end
start | vesterday |
[]

Duration | 1 Day

Custom

Dsasto |21TEI JATKOS LI
Linja [Jatkos 1 =
r_;_’u; View report [& c%‘“

Figure 35. Completed Operations from Production Line Report Custom Parameters.

8 Conclusions

The goal of this thesis was to explore the possibility to replace UPM:s existing reporting
portal PlyNET with the Novotek Report Plus reporting portal. One crucial angle was to
get existing PIyNET reports to function in the Report Plus reporting environment and
additionally create production related reports concerning WIP inventory levels and fin-

ished operations using data from the PlyMES-system.

The PIYyNET reports were successfully configured to work in Novotek Report Plus and
the PIyNET reports can utilize functions that thet NRP reporting portal offers: quick

links, subscriptions and dynamic time parameters.

The PIyNET reporting portal has some special functionalities that work separately from
Microsoft SQL Reporting Services, bringing those functionalities to Novotek Report
Plus was not investigated at this point of the project. Functionalities concern report

warning levels in report charts etc.

y =
R —
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The Novotek Report Plus reporting portal is mainly designed to work on top of Proficy
Historian, One angle of this thesis was to also examine how the Report Plus functions
with combining information from relational SQL database and process Historian. As a
conclusion, Report Plus contains powerful functionalities to combining data from multi-
ple data sources. In addition it also can be used as reporting platform in Historian or
SQL- only environments.

With the Historian connection Report Plus offers Ad-Hoc reporting tools. Ad-Hoc report-
ing frees valuable IT-resource time and thereby maximizes ROI (Return of Investment)

for the investment.

A commercial product offers a long product life cycle and Novotek Report Plus is de-
veloped continuously. Also Novotek support contract frees IT-resources and system

updates are delivered regularly.

All PlyMES-based reports were approved by UMP.

9 Future development

Novotek Report Plus is being developed continually. Development ideas spring mainly

from user experiences. All discovered bugs are reported and fixed in future releases.

With Novotek Report Plus 2.5 there are some matters that need to be re-examined.
The report parameter input box is too small in case a report has more than three pa-
rameters. The UPM PIyNET reports for instance have more than 10 parameters each

and that causes problems with fluid user experience.

Also user control needs some improvements. For now there is no possibility to restrict
outlook between reports and users, it means everybody automatically has permission
to view each report in Report Plus. Also there are no user groups, which would help to
improve the above mentioned problem with a view to all reports. Report view could be

restricted with user groups like: operators, production supervisors and managements.

4

Metropolia



49

References

1

M. McClellan, “Introducing manufacturing execution systems,” in MESA 2001
MES Conference & Exposition, 2001. Available on-line:
http://ime.syr.edu/PDF%20files/Intro_MES_McClellan.pdf, Referenced 15.7.2012.

J. Virta, “Application Integration for production operations management using
OPC UA unified architecture,” Master’s thesis, Helsinki university of Technology,

Department of Automation and systems technology, Espoo, Finland 2010.

“Dashboard Reporting, A Guide to improving management reporting in SMEs,”
2011. Available on-line: http://www.cpaaustralia.com.au/cps/rde/xbcr/cpa-

site/dashboard-reporting-brochure.pdf, Referenced 17.7.2012.

O. Velcu-Laitinen, “The Use of Dashboards in Performance Management: Evi-
dence from Sales Managers,” 2012. Available on-line:
http://www.uhu.es/ijdar/10.4192/1577-8517-v12_2, Referenced 17.7.2012.

“Why use a Dashboard,” 2010. Available on-line:
http://www.sixsigmaonline.org/six-sigma-training-certification-

information/articles/why-use-a-dashboard.html, Referenced 17.7.2012.

“A guide to creating dashboards people love to use,” 2009. Available on-line:
http://www.juiceanalytics.com/wpcontent/uploads/2010/11/Guide_to_Dashboard_
Design.pdf, Referenced 18.7.2012.

“Dashboard business,” Available on-line:
http://en.wikipedia.org/wiki/Dashboard_%28business%?29, Referenced
18.7.2012.

L. Wise, “Operational Dashboards vs. Analytical dashboards, “Available on-line:
http://www.klipfolio.com/resources/operational-analytical-bi-dashboards, Refer-
enced 18.7.2012.

LogiXML, “AdHoc reporting Self-service, Personalized Reporting for any business

user,” 2007. Available on-line:

J—

@mpolia



50

http://clarusvuca.ihostsolutions.net/Userfiles/Files/AdHocReporting.pdf, Refer-
enced 19.7.2012.

10 LogiXML, “Business intelligence defined,” 2012. Available on-line:
http://www.logixml.com, Referenced 20.7.2012.

11  N. Bhatt, “SQL Server Reporting Services (SSRS) Architecture Overview,” 2009.
Available on-line: http://nirajrules.wordpresscom/2009/12/29/sql-server-reporting-

services-ssrs-architecture-overview/, Referenced 2.7.2012.

12 Microsoft, “Extensions SSRS,” Available on-line: http://msdn.microsoft.com/en-
us/library/hh213576.aspx, Referenced 2.7.2012.

13 Microsoft, “Reporting services report server,” Available on-line:

http://msdn.microsoft.com/en-us/library/ms157231.aspx, Referenced 2.7.2012.

14 Microsoft, “Reporting services configuration manager,” Available on-line:

http://msdn.microsoft.com/en-us/library/ms156305.aspx, Referenced 2.7.2012.

15  Virtual Training Company, “Introducing to Microsoft Reporting Services course,”

Available on-lime: http://www.vtc.com, Referenced 5.7.2012.

16  A. Maunu, “Implementation of Production Reporting at Kemi Shipping Oy,” Bach-
elors thesis, Kemi-Tornio University of Applied Sciences, Department of Industrial
management, Kemi-Tornio, Finland 2011.

17  Tutor2you, “Production & operations: Production efficiency,” Available on-line:
http://tutor2u.net/business/gcse/production_efficiency_improvements.htm, Refer-
enced: 15.8.2012

18 A. Nasarwaniji, “The Impact of Manufacturing Execution Systems on Labor Over-
heads,” Available on-line:
http://www.iaeng.org/publication/WCE2009/WCE2009_pp734-737.pdf, Refer-
enced: 27.8.2012

19  Wikipedia, “Firewall (computing).” Available on-line:
http://en.wikipedia.org/wiki/Firewall_%28computing%29, Referenced: 20.9.2012

y =
R —

@mpolia



51

20  Wikipedia, “Antivirus software.” Available on-line:

http://en.wikipedia.org/wiki/Antivirus_software, Referenced: 20.9.20

21  Novotek, “Novotek Report Plus Administrator Manual”, Referenced 29.9.2012

@mpolia



