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1 INTRODUCTION

1.1 Orion Corporation (Oyj)

Orion Corporation (Oyj) is a pharmaceuticals and diagnostic tests developing company
that was founded in 1917 by three chemists: Onni Turpeinen, Eemil Tuurala and Wikki
Valkama.

Orion manufactures both human and veterinary pharmaceuticals and develops new drugs
and treatment methods all the time.

Orion has around 3500 employees and had net sales of 1,015 million Euros in 2014. [1]

Figure 1: Onni Turpeinen, Eemil Tuurala and Wikki Valkama [1]

1.1.1 The history of Orion Corporation

Before Finland’s independence in 1917, Orion OY (later Oyj) got its start by three chem-
ists Onni Turpeinen, Eemil Tuurala and Wikki VValkama. Back in those days, Finland had
a majority of Swedish speaking Finns, which was the main language in most companies.
These three chemists wanted to start a company where Finnish would be the number one
language and this is how Orion got its start. The share capital was in the beginning 1000
Finnish Marks (FIM), which is nowadays around 1000 EUR. The share capital today is
over 92 million EUR.



The beginning of Orion was very humble. It was located on Mariankatu 24 in Helsinki in
a previous butter plant. “Due to poverty and lack of capital, Orion was forced to operate
in a small building that I now wouldn’t hesitate to call a dump.” — Dr. Arvo Ylppd, a
member from Orion’s Management Board wrote back in 1925. The first major products
that Orion made was not pharmaceuticals, they were the artificial sweetener dulcine, Ly-
sol, ammonia and Bellistol, which were used as rifle cleaning oil. The oil was a very
popular and well sold product during wartime.

In 1920s, Orion started to sell pharmaceuticals and the typical products those days were
acetylsalicylic acid pills, eye creams, rhubarb tablets and Nutrol, fish liver oil and malt
extract containing nutritional supplement.

Orion changed its location in 1934 to a bigger factory in Vallila, Helsinki. Via this, Orion
became the biggest pharmaceutical company in Finland. The factory was located in Val-

lilauntil 1961, when it moved to Mankkaa, Espoo, where the factory is located also today.

[1]

1.1.2 Plastic department’s history

The Plastic department was founded in 1956 in Vallila, Helsinki. In 1970’s, the depart-
ment was moved to Espoo, where it is also nowadays located. Back in 1970’s there were
only 9 machines, both injection- and blow molding machines. The manufacturers of the

machines were Krauss Maffei, Engel and Bekum.

Today the Plastic department has 21 plastic machines and the manufacturers are Engel,
Ferromatik Milacron, Uniloy Milacron, Meccanoplastica and Arburg. Most of the plastic
machines are made by Engel and they are injection molding machines, but there is also

some injection blow molding machines (Meccanoplastica and Uniloy Milacron).

There are around 60 plastic products made in the Plastic department. The plastic machines
operate continuously for 24 hours for five days a week, because the employees work in
three shifts (day, evening and night). The plastic department has 24 employers and 12 of
them work in three shifts. [2]
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1.1.3 Aims and Objectives

The aim with this thesis is to research the relevant theory in Laboratory information man-
agement system (LIMS) software for the Plastics Department and related Food and Drug
Administration (FDA) requirements to be able to write a proper Software Requirement
Specification (SRS). It is also important to analyze the specific requirements for the
LIMS-system at Orion’s plastics plants laboratory, to be able to understand the im-
portance of each requirements.

The quality of the plastic products made by the Plastics Department in Orion Corporation
has a significant role. Therefore every product that is tested is documented and errors that
occur are transferred into digital format, with additional information depending on the
error. Nowadays all the documentation takes place in Excel and all the information about
the products are listed there. This method does not follow the regulations of Food and
Drug Administration (FDA).

When writing in Excel, even though the file is saved and the personnel have put their
signature, everything is changeable. Only adding or deleting a small symbol can make a
big difference in the final report. The desire is to get software which fills the regulations
of FDA but, at the same time, has a simple layout, a layout that looks like the files already
existing in Excel. To find the right software that achieves these requirements can be chal-
lenging, following all the requirements, standards and other regulations that has to be
taking into account. Major improvements with time savings in documentation, reporting
and working process will be achieved with the software. This leads to fewer error made

by personnel and via that, minimizing the plastic waste can be achieved.
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2 BACKGROUND

2.1 Quality Requirements

The quality of the products made in the Plastic department has a high importance when
using for medical purposes. The appearing plastic waste cannot be recycled, because it
has to be as pure and bacteria free as possible. All the waste that the machines produce
are thoroughly sorted, so that the raw material store keeper knows precisely how much
waste has come from each raw material. The waste is put in different scrap cages. These
different cages are named, depending on what they contain, some examples of scrap cages
are: Polyethylene and Polypropylene cage, Polystyrene cage, a cage for Plastic jars and
jar closures, etc. When a cage is full, it is removed from the production line and moved
to the weighing area, where each cage is separately weighed. After the weighing proce-
dure, the score is written down in an Excel file where all the information about the total
scrap is documented. Through this, the total amount and the percentage of the scrap can
be strictly followed.

— ~—

'7‘4 Ps — '1 e ';!...—w % = F “_{/ ]

Figure 2: An example of a scrap cage containing PE and PP scrap (Sebastian Peltola, 2015)
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There are several methods done to different products to check the quality. The most com-
mon way to check the quality is visual checking. This means that a sample collector col-
lects products from all the running machines and takes them to a different room for visual
control that takes place every hour. Some examples of errors are flash, the plastic is burnt,
scratch marks, stained etc. (an error list in appendences). To avoid further errors in the
plastic products, the molds are cleaned and some changes may be done to the plastic
machines. In case of problem being observed there are five severity classes which are

used:

e AA = Major problem requiring immediate action and detailed review, as well as
rejecting earlier products.

e A = Severe problem requiring immediate action and possible rejection of prod-
ucts.

e B = Small problem requiring action (mold cleaning, adjustment of the machines)
but no need for rejection.

e C = Minor problem only to be informed forward and observed.

e D = Minor problem, no need for actions.

(More detailed explanation in the appendences)

After the visual control, more advanced checks are done to some products. Some of these
advanced checks are for example sealing tests. This means that liquid is put into a product,
then closed with a closure and then the whole package is shaken to test if the product is
seal. This is where the quality is very important, because inside these products, human
blood can be stored. It is important that the products are seal and no bacteria can enter

inside the product into the liquid.

2.1.1 Implementing the quality requirements to LIMS

Because everything is written in Excel, there is the small chance to make changes to the
results. For example dimensions of the products can vary because of a wrong click on the
mouse. This is one of the reasons why the software has to be changed into LIMS. In LIMS

everything is traceable and the user’s signature comes automatically when saving a file.
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A person has to use one’s own username and password which leaves an automatic elec-
tronic signature when saving the file. If, however, something is misspelled or a decimal
of a number is wrong, it can be corrected, but it is demanded that the reason for this
change has to be explained, i.e. a “miss click” with the mouse, or a typing error etc.

Another helpful feature, which comes with the program, is the structure. All the docu-
ments about the quality records, instructions, list of raw materials and the different test
methods, with several equipment, are in one place, which will help the working procedure

and save time.

3 LITERATURE REVIEW

This chapter will contain a more detailed explanation of what LIMS is and also cover
information about FDA and its regulations.
There will additionally be explained the meaning of software requirement specification

(SRS), how it’s written and what needs to be taken into account when writing an SRS.

3.1 Laboratory Information Management System (LIMS)

Laboratory Information Management System, or LIMS, is a software-based program that
is often used within a laboratory environment and gives the opportunity to support a mod-
ern laboratory’s operations. The software is used to trace and handle data and different
materials, as in equipment, workflow, reports, invoicing etc.

There are different ways to build up the software, depending on the demand. Some might
want a simple layout and just a narrow use of the software, whereas others might want a
more complex system, a system where everything is possible. The definition “LIMS” is
often used within pharmaceutical and petrochemical analysis.

LIMS was introduced in 1982 in a form of a single centralized minicomputer that gave
the laboratories the first opportunity to put to use automated reporting tools. Before LIMS,
up until 1970s, all the reporting in laboratories where done manually, which was a time-

consuming process. [3 pages 31 — 32]

14



Sample management has been the basis function of LIMS. It is typically set up when a
sample is collected in to the laboratory, at which point it is registered in the LIMS. The
LIMS system then tracks the samples location, which means that the system assigns the
sample to a special location, for example a box, row or a column.

LIMS also provides a large amount of instrument and application integration. The system
can feed files into the instrument and direct its operation on an item, such as a jar or other
container. Afterwards the LIMS imports the results from the instrument and extracts the

data for quality control assessment. [3 page 34]

Reagents & Consumables

Research project Equipment

Experimental progress L I M S Rules & regulations

Reports & meetings Knowledge Systems

Student & staff

Figure 3: The cycle of Laboratory Information Management System [15]

3.1.1 21 Code of Federal Regulations (CFR) Part 11

The 21 CFR Part 11 contains regulations considering issues and securities with electronic
signatures and electronic records.

“§11.1 Scope: (a) The regulations in this part set forth the criteria under which the
agency considers electronic records, electronic signatures, and handwritten signatures

executed to electronic records to be trustworthy, reliable, and generally equivalent to
15



paper records and handwritten signatures executed on paper.”(U.S. Government pub-
lishing office — Electronic Code of Federal Regulations)

The regulation ensures security, integrity and confidentially of electronic records. The
electronic signatures are as legally binding as hand-written signatures.

This regulation demands manufacturers of pharmaceutical products to implement valida-
tions, audit trails and documentation for both closed and open software as well as systems

that are involved in manufacturing specific electronic data. [7, 8]

3.2 Food and Drug Administration (FDA)

Food and Drug Administration (FDA) is government agency of the United States Depart-
ment of Health and Human Services founded in 1906, which makes the administration
the oldest consumer protection agency in the U.S. The administration is responsible for
approving, managing and auditing medical products, including pharmaceutical drugs and
medical devices, as well as responsible of protecting the public health. They are also re-
sponsible for making medicines more effective and more affordable but also responsible
to help the public to get more science-based information how to improve the health in

medicines and foods. [4]

3.3 Good Manufacturing Practice (GMP)

GMP is a system, declared by the Food and Drug Administration of the U.S, for guaran-
teeing that products are manufactured repeatedly and supervised according to quality
standards. These standards, which have the force of law, demands the suppliers, proces-
sors, and packagers of medical devices, drugs, food and blood-take proactive steps to
ensure that their products are safe, pure and effective. It is designed to minimize the risks
involved in any pharmaceutical production that cannot be eliminated though testing the
final product.

GMP takes all the productions conditions into account, but the conditions are not tested

in a batch of product, namely every single step is tested separately. Everything from the
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starting materials (such as raw-materials in plastics) and equipment that is in use, to the
well-being of the staff, such as their personal hygiene and their training.
Most of the requirements that are associated with GMP are very broad, which grants the

manufacturers to choose freely the perfect implementation method. [9]

Figure 4: The GMP guidelines [14]

3.4 Software requirement specification (SRS)

A Software requirement specification (SRS) is a document that defines how a software
system is expected to work, from the user’s perspective and has a list of all the customer’s
requirements of the system. It is a two-way project to ensure that both the customer and
the supplier understand each other’s requirements and that it will be possible to satisfy
both participants.

The document states in precise and correct language the functions and proficiencies a

software system shall contribute. To acquire the needed requirements, the participants
17



need to have a clear and a full understanding of the product being developed. When the
document is completed and accepted, changes are still accepted, but, the changes must be

strictly controlled. [10 page 1, 11]

3.4.1 Different Software requirements

The software requirements can be put into two major sections, user requirements and
system requirements.

The user requirement normally describes the needs, goals and tasks of the user. The user
requirements document defines the end-user, which means that any measurements of, for

example, quality will be taken into account from the end-users point of view.

The system requirement has two definitions. It can refer either to the software require-
ments that describes the competence of the system with the functioning of the product,
or, it can refer to the requirements that define the product, which means that the product
Is a system. Furthermore, there are two types of system requirements, namely user- and
software requirements. The software requirement indicates the obligation of the system,
whereas the user requirement indicates the acceptance level of the user performance and

the system satisfaction.

There are also other requirements, such as functional requirements. It describes the func-
tions at the implementation level, which are typically used to build the system exclusive
of the Graphical User Interface (GUI). This means the design of the page, such as an e-

mail section, shopping cart page, and navigation components etc. [10 page 2, 11]

Software Requirement
User Requirement System Requirement Functional Requirement
e Needs o Capabilities of the system e Function at imple-
o Goals e Description of the product itself mentation
e Task e Design of the page

Table 1: A chart describing the different software requirements (Sebastian Peltola, 2015)

The figure below shows the various types of SRS requirements.
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Functional

Resource Performance

Y

Operational interface

Specification
Types
Quality ‘v Maintainability

Reliability

Figure 5: Diagram of various types of requirements [12]

3.4.2 Features of agood SRS

A good SRS should be

Correct

Unambiguous

Complete

Consistent

Ranked for importance and/or stability
Verifiable

Modifiable

Traceable

O N o g B~ w D E
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1. “An SRS is correct if, and only if, every requirement stated therein is one that the
software shall meet.” [13]

Correctness is not something that can be guaranteed with neither a procedure nor a tool.
The SRS should be compared with another appropriate preferable specification to ensure
the correctness of the SRS. The changes done in an SRS makes the traceability process

easier and error free. [13 page 4]

2. “An SRS is unambiguous if, and only if, every requirement stated therein has only one

interpretation.” [13]

The importance of the software life cycle requirements process is in an SRS. The SRS is
used within design, validation, verification, implementation, project monitoring and train-
ing, and this is why it is important to have a clear understanding of the SRS, both for the

user as well as for the developer.

It is typical to write an SRS in native language, e.g. English, which makes the language
unclear (see next paragraph). Therefore the specification should be reviewed by an inde-
pendent group to identify unclear use of language and followed by correction of the spec-

ification.

To prevent the unclear, natural language in an SRS is to write it in a particular require-
ments specification language. Language processors automatically detect many syntactic,
lexical and linguistic errors. A disadvantage with such language is that a nontechnical
user may find it incomprehensible, and to understand the language may take some time.
[13 pages 4-5]

3. In order for an SRS to be complete, it has to include some elements. Firstly, all the
important requirements need to be listed, whether it is issues about performing, design,
external interfaces or functionality. Secondly, a relevant list of the responsibilities con-
cerning the software, whether it is valid or invalid input values. Finally, a full description
to all tables, diagrams and figures as well as definition of all terms and measurement

units. [13 pages 5-6]
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4. “Consistency refers to internal consistency. An SRS is internally consistent if, and
only if, no subset of individual requirements described in it conflict. ” [13]

An SRS is not correct if it does not agree with some higher-level documents, e.g. as a
system requirement specification. Some conflicts may appear in a wrong written SRS.
These conflicts are, e.g. that someone requires a product to be a specific color, while
another one requires that the product should be color free, or that the format of the SRS
Is tabular instead of textual. Another conflict may be that a number of requirements are
described in the same way but different terms for the descriptions are used. This might

lead to an SRS that repeats itself many times. [13 page 6]

5. An SRS document is classified for importance and/or stability if every particular re-

quirement in the document has an indicator for its importance of stability.

Requirements for a software product have a different importance, some are more im-
portant than the others. This is why it is valuable to state which requirements are im-
portant, to get a clear understanding of the differences between the requirements.

There are some clear ways of classing a requirements importance, e.g. essential, condi-
tional or optional. With this can the supplier easily see the importance class of a require-

ment for the system. [13 pages 6-7]

6. If each requirement in the SRS is stated as valid, then the SRS is verifiable. There
has to be some definite cost-effective process where a person or a machine can check that
everything fulfills the requirements. There can be non-valid requirements if words as
“good”, “usually” or “well” is included in the original specification. Requirements that
include these words cannot be verified because it is not possible to define the terms. In
case it cannot be determined, if the software meets specific requirement, then the require-

ment will be removed or edited. [13 page 7]

7. Ifan SRS has astructure that is easy to modify and make changes to the requirements,
but still keeping its structure and style, then an SRS is modifiable. Some requirement for

a modifiable SRS is for example: an understandable structure with a table of contents, an
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index and some cross-referencing. The requirement should not be repeated, and every
requirement should be individual, instead of mixing the requirements together. [13 page
8]

8. If the originality of each requirement is understandable and clear, then the SRS is
traceable, meaning that each requirement has to have a source or a reference number, to
make it easy to find, both for the supplier and the customer, in what section does the
requirement belong. There are two types of traceability, namely backward and forward
traceability. The backward traceability means that each requirement should refer to a
source, which often can be found at the very end of an SRS, while forward traceability
means that each requirement should have an exclusive name or a reference number and
by referring to the specific reference number, both participants can easily find the section

where the requirement is stated. [13 page 8]

A good example of the structure of an SRS can be found on the next page, which follows

the Institute of Electrical and Electronics Engineers (IEEE) standards.
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IEEE Standard SRS Template

1. Introduction
1.1. Purpose
1.2. Scope
1.3. Definitions, acronvms & abbreviations
1.4 PReferences
1.5. Overview
2. Overall description
2.1. Product perspective
1.1, System interfaces
. User interfaces
. Hardware interfaces
. Software interfaces
. Communications interfaces
. Memorv constraints
. Operations
. Site adaptation requirements
2.2 Product functions
2.3. User characteristics
2 4. Constraints
2.5, Assumptions and dependencies
2.6, Apportioning of requirements
3. Specific Requirements
3.1 Extemnal interface requirements
3.1.1 User interfaces
3.1.2 Hardware interfaces
3.1.3 Software interfaces
3.1 4 Communication interfaces
3.2 Specific requirements
3.2.1 Sequence diagrams
3.2 2 Classes for classification of specific requirements
3.3 Performance requirements
3.4 Design constraints
3.5 Software system attributes
3.5.1 Reliability
3.5.2 Awailability
3.5.3 Secunty
3.3 4 Maintainabilitv
3.6 Other requirements
4. Supporting information
4.1 Table of contents and index
4.7 Appendixes

b b b b b b b b2
P B N R SR
=] O LA s L)

Figure 6: An IEEE standard SRS template [13]
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4 METHOD

This section is going to contain the proceeding and the implementation process, how to
begin the process and what should be taken into account when describing the company’s
requirements for the upcoming software to the Plastics Department.

4.1 Interviews with the Candidates

On 18™ of March, Chemistry Fair at the Fair Center in Helsinki took place. There were
two companies presenting a LIMS software-based program that drew the attention. After
going through the Plastic Departments needs and explaining them the production method
including the current sample recording method, some meeting dates was arranged with
the companies, to be able to go through the offered software in more details.

Two companies are not enough to get valid bids, because it is not accurate and competi-
tive enough, therefore a minimum of three companies have to be involve, so more com-
pany research has to be done. After some research and asking co-workers, two additional
companies came up.

The following task was to contact the selected companies and present them the Depart-
ments demands, as well as introduce them to the current activities. The most effective
way of contacting the companies is by e-mail, because more persons can be involved in
an e-mail discussion, rather than using a phone. Another valid reason for the use of e-
mails is that you have a permanent prove of the discussions, so no-one can blame one
other for lying. Subsequently, when discussions through e-mail were done, meetings had
to be arranged. The agenda in the first meetings with the companies was to get the repre-
sentatives from the companies acquainted with the plastic production line and with the
sample recording, containing introductions to the different equipment that are in use for
several measurements to the products.

The suppliers prepared a simple demo version of what their software looks like, when
customizing it for the Departments purposes. This way a good picture of each companies
offer can be achieved and that will help the process in writing a proper offer request, along
with the final decision that has to be done.

The demos contained examples of different test methods for several products. The test

methods that were presented were directly examples of the daily procedure, which made
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the whole presentation easy to understand from the Departments point of view. Some of
the candidates gave the opportunity to create a product from the beginning. This means
that they gave the opportunity to try out the software that will be used by the production
personnel later on and that helped the understanding of the function of the specific soft-
ware.

The suppliers showed different layouts in the software for different users. For example,
the layout for the production workers was very simple, as demanded. The only thing a
production worker needs to see is the products process and a few test methods that will
be done to the products, e.g. measuring the diameter of a product, or weighing the product
etc. The reason for a simplified layout for the production workers is to prevent extra time
consumption with searching for the right task within the software. The point is to have
everything accessible for them only by a few clicks.

They also showed what the quality controllers will see when they log in to the program,
which is a wider range of options. They will have the access to all the test methods done
to the plastic products. Last layout that the candidates showed was the manager’s layout.
The manager will have access to everything, and by everything is meant that the manager
will be able to create a new product, decide which tests will be done to the specific prod-
uct. The manager will also have the ability to choose, who has access to what.

The candidates visited the plastics department a couple of times, and every time showed
an updated version of the software, when they got a better understanding of what the
process within the plastic department.

4.2 Writing the LIMS offer request

After getting together with the companies and going through how the offered software
looked like, an offer request has to be done. In this offer request, detailed information and
request has to be listed. The offer request has to contain the Departments needs and ex-
amples of today’s method.

The first version of the offer request is written at the beginning of June. This version is
only a preliminary version of the upcoming one. The point of this first version is to send

the companies an overview of the Departments demands. The reason for this first version
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to be preliminary is that it doesn’t contain any GxP (Good [anything...] Practice) stand-
ards or any other regulations, only the situation at this point and what is hoped to get from
the software. There are also lots of examples on the current records of how it is written
down when something unexpected happens and how the personnel mark it when it’s
fixed. The version also contains all the equipment that the software has to be able to co-
operate with. The two main subjects are the general technical requirements and the re-
quirements for the program.

There is still a problem with the preliminary version, it is not detailed enough. The point
with an offer request, especially a reasonable one, is that anyone can understand it, even
without seeing the functionality of the process in real life, but still has an understanding
of the criticality of some requirements. This leads into a new, improved and more detailed
version of the offer request. To understand and to be able to have the knowledge for writ-
ing a proper offer request, some meetings have to be arranged. The task is to be in contact
with the application manager and go through what to take into account when designing

the request, what standards has to be read, the layout of the request etc.

A few meetings are held and the content of the meetings are to go through some valid
examples of different specification. Afterwards, the offer request has to be rewritten into
anew, improved specification template. The new version is more detailed and more stand-
ard requirements are listed. The big difference between these two versions is the tracea-
bility and the electronic signature feature. With traceability is meant that every log-in,
saving, change etc. is electronically signed by the person who is logged in on the com-
puter. If something unexpected happens or misunderstandings in communication appear,
a full, detailed history of what has happened is possible to go through. If someone makes
a typing error or another mistake, it can be change by another user as well but, the only
thing is that the person has to leave a comment why there are changes from the original
one and it will leave the persons signature as a mark, so afterwards when going through

the history, it can easily be seen who has done what.
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4.2.1 Benefits for the Plastics Department

There are several expected benefits that the Plastic Department will gain from the new
software. The biggest benefit is to get the production to be more efficient. To achieve a
more efficient production, some time-consuming steps need to be cut. One step is to get
more things automated, to get fewer manual steps in the working process. Already auto-
mated time & date saves working time. To get all the reports automatically filled by
choosing the right product will save lots of time. The profit with the software is to mini-
mize errors done by the people working at the production line, which leads to better con-
trol of the products. By better control of the products is meant that, flaws in products can
be noticed earlier, which on the other hand leads to maintaining and fixing the machines
earlier that leads to less wastage and finally leads to saving money.

Another major benefit with the new software is to get a program that follows the right
regulations within pharmaceutical industry.

One goal with the software is to make the layout as easy-using as possible. Meaning that
the program is easy to use and things are easy to find. There will be different kinds of
user-levels in the program, which means that depending on your working level, the struc-
ture and layout of the program will change. The production workers will have the easiest
layout and structure of the program, only showing the products that we make and the
required tests that need to be done to the products. The quality controllers will have a
more comprehensive structure with more test methods. Finally, the managers will have a
full access to the program, meaning that they can do changes within the program and add
new products etc.

4.3 Decision

A meeting considering the offers is held on 12" of October with the IT- and procurement
department with the purpose of going through the offers and discussing which one would
be the most convenient for the Departments purposes. There are some unclear information
and statements in the offers, considering concurrent licenses, the number of users and a

future support of the software, including updates of the software etc.
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The task is to gather all the unclear statements and pose questions, where asking for
clearer answers.

The decision-making is a long lasting and well-thought-out procedure. Which of these
companies fulfills the Departments desire the most, and will most likely supply, in the
future, with the most comprehensive support. The layout of the software is also a big issue
to take into account. The meaning is to have a program that is easy to use, and more
important, easy to teach for the blue-collar workers.

Further decisions were made on the 9" of November and on this day a candidate had to
be eliminated to get closer to the final result. The reason for excluding this particular
company is that they are located in Sweden, so quick support can be a challenge and there
were a big trouble to get the program to look the way that was wanted. Now that one
company have been excluded, there can still be some polishing done the other offers to
make it more competitive, so further meetings will be held with the companies. This is
the reason why making the decision takes a long time, to get an offer that satisfy both

participants.

5 RESULTS

This is the part where we go through the results. All the different companies have now
presented their offers. There are many different points that effect on the final result, e.g.
price, future support, the stability of the company, company location etc.

Orion has expertise in some of the programs that have been offered, which make a huge
significance in the final result but does not exclude the others. If a new offer is bought by
a company that has never collaborated with Orion, extra work has to be done, such as
validation of the company and the program etc., but if the price and every requirement

fulfill our desires, the company is still a valid option.
The result of this thesis is the offer request presented by the Plastics Department and how

it differs from the IEEE standard template. In this particular offer request, some state-

ments are referred to the standards presented by the IEEE, such as the forward traceability
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and the structure of the offer request. Each requirement written by the Plastics Department

has a unique reference number, which makes the offer request valid.

The current offer request has the following statements:

1.

Introduction - A presentation of what the demands are and what the purpose with
this new system is. It is also listed who has the responsibility of what, e.g. the
supplier is responsible of the installation and has to provide adequate training for

the key users.

An overview of the application area— An explanation of the expected benefits get-
ting from the system and how many users will approximately be using the new

system, therefore the number of concurrent licenses that are needed.

Operation requirements — This section contains an explanation of the current
method, as well as a description of the main functions of the system, what is ex-
pected to get from the new system, how the Department want it to look like etc.
Other operation requirements are for example, compatibility, access control (who
has access to what), interfaces with equipment and other systems, reporting (get-
ting automatically filled reports from the system and be able to obtain clear printed
copies of electronically stored data), traceability, electronic signatures, etc.
Access control also requires that users password must be encrypted for local user
accounts, which means that the users can log in to the system with their given
windows accounts, therefore it must be possible to set the system to periodically
force the change of passwords.

Technical requirements — Explanation of protection against harmful attacks, e.g.

by firewalls, automatic virus control etc.
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. Validation requirements — The system has to be legitimized internally.

The system shall be Computer Science (CS) legalized according to Orion’s Stand-
ard Operation Protocols (SOP). To keep the state of validity, some maintenance
actions are required, such as the technical support for application assistance and

the people who use the program should have a mandatory training for it.

Quality and documentation requirements — Specific certificates should be easy
accessible, for example the user and administrator manuals for the software, or

the installation instructions.

Procedure of acceptance — The acceptance action, such as explaining the Site Ac-
ceptance Test (SAT) and the Performance Qualification (PQ). With SAT is meant
that the program will be checked if it fills all the requirements and after that fol-
lows the PQ, which means that the system will be in a trial use for a period of
eight weeks. During this time, the user will define whether the system is function-
ing as specified, if not, then the time-period might be extended. When the trial

period is completed, the system will receive its final acceptance.

Terms of payment — This is the part where the agreement of payment is defined.

Contact and attachments — Describing who the contact person for this project is,
but also containing the list of all the attachments that are needed. The attachment
is a separate file containing examples of the excel files that are currently in use at
the Plastic Department. This way it is easier to show the supplier how it is done
in the production line nowadays and how the upcoming system is expected to look
like.
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6 DISCUSSIONS

This section is going to contain the thoughts of what needs to be taken into account when
making the final decision, is the price the only crucial matter or is there something else
that need to be considered.

6.1 Price comparison

When deciding the best candidate, the price has naturally a significant role. It is not only
the total price that counts, but also the yearly fee, such as yearly support and updates.
Some candidates offer cheaper implementation and licenses but a greater yearly fee, as
others have a cheaper yearly fee. Another factor that the price depends on is the time that
the implementation will take. There are candidates that say that the implementation will
take months, whereas other candidates offer an implementation that only will take a few
weeks.

Another thing that effects on the price is the cost of licenses. We need four concurrent
licenses and as we already have one candidate’s software within Orion Corporation, the
Plastics Department doesn’t have to pay for the licenses, only the yearly support fee for
them. This naturally effects on the total price, but for some reason the total price for this
particular candidate is extremely high, despite the fact that the license fee is excluded
from the quote. This is yet a part worth some negotiation with the company, because they

still are a valid candidate for our purposes.

6.2 Other things to take into account

There are several things to take into account when making a decision, is the offering
company stable, how does the future of the company look like, are they offering support
in the future such as software update? These are questions that need to go thoroughly
through before making a decision, because it is a major investment for the Plastic Depart-

ment, and our whole process control relies on this particular software program.
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It is important to know how fast the offering company can supply their support, is it hours,
days or weeks. Therefore, the location of the company is important and their support
level.

An easy way to have a clearer vision of a company is to check how big the company is,
and is it well known. The amount of existing customers has also an important role. With
the customers we can clearly see who has already applied the offering company’s pro-
gram. If there still is some hesitation and questions about the company, there will al-
ways be the option of calling one customer and ask their satisfaction with the company.
An easy way of seeing the validity of the company’s software is to see if their existing
customer is a company like Orion that does pharmaceutical products. This way we can
see that the software will be able to handle same parts as we demand, and is compatible

with the same standards that Orion is dealing with.

32



7/ CONCLUSION

The importance of writing a proper and comprehensive software requirement specifica-
tion is high. To make it clear already in the beginning, what is wanted and the role of each
participant, is recommendable. When thinking about my effort and the proceeding
method, some steps could have been done in a different way. | should have done more
research in an earlier state, and write our requirement specification thoroughly one single
time. The way | preceded took simply too long, because many different people had to be
included, to get the specification written in a right way. Major time savings could have
been done if | firstly would have contacted the right persons, went through the proceeding
method with them and then contact several candidates to get an offer from them.

This project is a very long-lasting process and therefore did not come to an end. There
will still be some meetings with the candidates, discussing about their price and offer. It
Is important not to hesitate with the decisions but think and go through options thor-
oughly. Although this project did not give any results, decisions and conclusions can still
be done after reading this thesis. The aim today is to make the final decision by the end
of this year, so that the implementation phase can start by the beginning of next year and
the new software will be running at fullest no later than next summer.

The objective with this thesis was to write a proper offer request, following IEEE stand-
ards and Orion’s standards. This part gave results, because the final offer request was

accepted by different application managers and persons in charge of purchases.

The interesting part will be in the future, what did this new software bring to the plastics
department, was it only to fulfill the required statements or did the production increase
via the program, i.e. did the plastic waste decrease with the program? This was an aim for

the Plastics Department to achieve and only time can tell us what will happen.
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APPENDIX 1 ERROR CODES

The Plastics Plants error codes

A = Short Shot

B = Stained

C =Flash

D = Plate section bent

E = Spindle section bent

F = other failure, e.g. color error
G = Hole at the hub/bottom

H = the hub has a sink mark

| = the bottom is broken, spindle broken
K = Air bubbles, the thickness is uneven
L = Flaw at the side of a pipe

M = the bottom is faulty

N = There’s a fracture in the product

O = Flattened

P = Too tight, too loose

Q = Flash, a spike at the injection point
R = Fault in thread

S = hole is plugged

T = suction

U = scratch mark

X = burnt
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APPENDIX 2 ERROR CLASSES

List and explanation of error classes:

D-class: The product is good.
The error is not concerning and there is no practical meaning with the error. Ex-

ample of errors: a small flash, scratch or a single dirt dot.

C-class: The product is good.
The error is being monitored and observed where the situation is going to go
but no further operations is going to take place. Informing the production work-

ers about the error, e.g. a number of dirt dots in the plastic product.

B-class: The product is good and the packaging is continuing.

The product is still good, but some changes in the machines will take place, or
cleaning the mold. The production line will be informed about the error. Errors
can be: the product is a bit oblique, small spikes at the injection point, small

start of dirt at the ejection points etc.

A-class: The product is bad, not to be packed. The packed products will be
checked and the bad ones will be removed. Adjustments in the machine will be
done, e.g. changing parameters, cleaning etc. or stopped in worst case sce-
nario. The production line will be informed about the error in the products. Ex-
amples of errors in this class are: short shots, some serious flashes, bad

scratch, color error, very dirty product etc.

AA-class: Same as A-class but the quality controller does a wider and briefer
check of the product. The quality manager decides if an A-class will be changes
into an AA-class. The production workers will not be using this class. A state-
ments report will be written including the check of the packed products, a clear-

ance of the seriousness of the error and the removal of the products.
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APPENDIX 3 ORGANIZATION

A map over the organization
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APPENDIX 4 MAP OVER ORION CORPORATION

A map over Orion Corporation in Espoo
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Orion’s Locations in I?iﬁl\@nd
Q.
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