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Introduction

Starting up a new business can be an exc#ingdaunting new adventurebut it also has high risk

of failure. In fact,only 43% of all Danish staups survive the first 10 yeaf€enter for VaekstAnalyse,
2017, p. 18) A recent study into staitip failure shows thathere are a lot of different reasons why
start-up companies fa{CB Insights, 2018)hich is why this project aims to assist in avoiding some of
these points and give the business a helping hand by analysing the business gihadgladvice and
introducing a new software system which will make stock management significantly less time
consuming.

¢KS adoaS0i T2NJ (KA& LINE 2SO {Calik, 2018)a20heNdan @dingsS & G 2 N

owned and run by Thomas Edvard Mikkelborg Calix. This company usHbatemmet Pureplay?
business modelalso called &licksOnlyQ Y AGh&ffey, 2015, p. 6A)\vhere the store mainly has

an online representation anthe cusbmer simply orders from a large range of board game products
fromther6 S0 aAGS YR GKS 2NRSNE FINB ldzi2YFGAQIf (@
service ensures the owner has as little as possible involvement in setting up orders, frebiagme

for other managerial tasks.

Problem Area

The selfservice mentioned above is great for eliminating order setup time but has two massive
drawbacks when it comes to processing them. One: The customer can create (for example) 10
different individualorders, all containing a single product. This will result in the person who handles
the order, having to manually go into each single order and click every single item and changing item
availability/ product order status, which is very time consuming. 3éeond drawback is when a
customer creates one large order which contains items that are currently unavailable. The person
KFYyRtAy3 GKA&A 2NRSNJI gAff KIFI@S (2 0O02YS ol O]l G2
status every time they becomevailable for shipping, plus they have to keep an eye on the order to

LJ

]

Syadz2NS (KSe& R2y Qi F2NBSG GKA& 2NRSNI KIFa Fy AGSY

These issues can occur in any combination and can cause unneeded stress and frustration for the store
owner. A Burnout and eesulting lack of passion (nr 19 and 14 respectively on the above mentioned
top 20 list of reasons of failure) could be a very likely outcome. Especially once the business starts
growing and the company gets more customers, and thus more orders, big aaltl (sm7, not
scalable).

Problem Statement
/'y GKS SFFAOASYyOeé |yR dzaloAtAGe 0S AyONBIaSR
needs? If yes, to what extent can the change be done before the requested deadline?

How, and in what way, castatistics of items and customer be implemented to make a significant
contribution to the future business development of Vengeful Games for the next 5 years?

In what way do we ensure that all the data inserted by a user is valid and operations are executed
simultaneously?
For the full Problem Statement, please refer/tppendix C

Ay
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Empirical Data Collection

To ensure that the findings of this repoivd up to a high standard that can be expected from a
university, all informatiorwhich has been gathered and used for this repdras been checked for
authenticity and reliability. By using only data that has been gathered threoygtirical researchhis
high quality standard can be ensured

Structure of the report

The report is split int® different parts (not including the introductiongs listed belowThe Project
planon the next pagagives a more detailed explanationtbk individualchapters ofeach part of the
report. Words inbold (throughout the entire report) are explained in further detail in the Glossary in
Appendix Aand a completeeference list for sources used can be foundppendix B

Introductionwith a projectplan andrisk analysis

Part 1elaborates on thdeasibilitystudywhich analyses the business.

Part 2focusses on thenethodologyused to research and construct this project
Part 3details the different phases in thénified Process

Part 4holds the discussion and conclusion of the project
Part5 reflects on thegroup procesand gives feedback on the members and the project.
Part6, the final part of the report, contains a collection of relevappendces

10
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Project Plan

TheProject Plargives a detailed description of the entire scope of pineject, in chronological order.
Starting witha detailed explanation of the setup of this report, some logistical information regarding
organising the data, Risk Analysigbout the project and lastly Bhase Plan

Detailed explanation of report setup

This report follows the main structure of a system development according tttliged ProcesgUP)
Chapters are combined intddistinct parts in the report, which take the reader through the complete
development process step by step. Below follows a itledaexplanation of the contents of each of
these6 steps

Part 1:Feasibility Study

The first part of the report will focus mainly on the business side of the project. This will include an
analysis of the company which describetganisational FormStructureand-Culture, the Mission

& Visionand an analysis affs Digital Businesand supply chain management. Once all this is defined
AGQa LJ2 & aAStakeBoldér AnalysB | ESFAY S (i K 2 NIBNDES pIR2HND §8
well groundedSWOTAnNalysis Ultimately leading to théBusiness Casehich includes @ayback
Projection aCostBenefit Analysisand Conclusion and Recommendations aboufdasibility of the

project

Part 2:Methodology

Thesecond parffeatures an explanation of thi¥lethodology used in this project. If includes a brief
explanation of methodology, a comparison of the different types that are available to use, which type
was picked and a justification for this choice.

Part 3:Unified Process

TheUnified Process (URjart of this report contains a detailed explanation of the different stages of
the unified processs well as all relevant artefacts which are needed to fully develop the system for
Vengeful Games. It is split up into four sections, each elaborating od ttiferent development
sections of the Unified Procedageption, Elaboration Constructionand Transition

3.1Inception

The inception chaptefiocuses on getting the propd&equirementsfor the system. This part includes
the Activity Diagramand accompaying EmployeeTaskGoalTable From these thdJseCasesare
identified and a propeRisk Analysi€an be madeafter which aSystem Visioris presented which
includes &ersona Profilend Mock-Upsfor the system.

3.2 Elaboration

The Elaboration chapter includes theFully Dressed Formabf the Use Cases that have been
implemented and th& est Casethat go with these use casdsrom thesdJseCases Domain Model

has been set up which has been transformed inRetational Modelfor the use with a Datalse This

part also describes the Database and SQL scripts used. To conclude the Analysis part of the project;

11
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System Sequence Diagranmave been set up for theelevant interactions with the user and the
system, as well a®peration Contractsthat go with them. Sequence Diagramthen show the
interaction within the system when a method is called. Lafgaign Class Diagrawhich shows the
complete system with th&-Layer Architecturen place.

3.3 Construction

In contrast to the previous chapters in thified Process, th€onstructiorchapter is quite short and
definesthe Code Standardand the architecture that has been used in the program. Furthermore it
explains which Us€ases have been implemented first, why these have been implemented and the
choices that were made while programming.

3.4: Transition

The Transitiochapteris brief, it explains the steps taken to ensure proper project delivery, including
a Software Manual

Discussion & Conclusion
Part 4 is discussioron the development procesand Conclusiorwhich evaluates the project
Part5: GroupEvaluation

The groupevaluation part contains an explanation of the grouptract, the group process as a whole
and the feedback from each group member on eatifer.

Part6: Appendees

The final part of the report contains a collection of relevant appeasli The first is &lossary, which
contains a detailed explanation of various terms used through the report. Followed by a reference list,
citing the sources used during the construction of the report. The appesdhat follow after that

are in chronological order in whi¢they are mentioned in the report.

Logistical Information

Below is some logistical information in regards to the project. The SVN location where the program
can be found, the Database location and the revision number relevant foretsonof the projed

that this report reflects on

SVN & SQDhatabase link
{ £ bhitps:Mkraka.ucn.dk/svn/dmai0917_1sem_projekt_1/2nd_semester_prdject
SVN+ S NE Reigiori Nr827Q

SQL5 | {i | oKraiaSidh.dktimai0917_1067303:1433
dza § Ny maiB9L7_ 1967303
LI & & ¢ PassRordIow

12
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Project sk Analysis

To properly assess all the risks involved with this project, and to ensure that the project does not suffer
any unnecessary delays, a risk analysis has been set up accordingtepbsiated byDave Chaffey

in his book on Digital Business arddinmerce(Chaffey, 2015, p. 511 his analysidisplays the risks

on the left side offablel, the probability of this occurring on a scale €8,1the severity of this risk on

a scale of B and the total threat level of this risk, which is found by multiplying the numbers for
probability and severity. Finally, adiWdi a2 f dziA2y A& LINBaSyiSR Ay GKS
brief guideline on how to prevent this risk, or how to handle it should it occur.

Tablel: Project Risk Analysis

Risk Probablllty Handling

Scope . Scope of theroject 5 th@roject | 5 Settlng goals and deadlines
too big
Feature Creef 4 4 16 Setting goals and deadlines
Trouble connecting t¢ 4 4 16 Ensuring good test environment
new database
Integrating unknown 5 3 15 Ask for assistance
technology
Issues with 4 3 12 Working according to contract.
Communication with
Client
Clients make 3 3 9 Working in iterations
requirement change
Iteration length 2 4 8 Ensure iwk Iterations according to
school guidelines.
Extended Holiday 4 2 8 Proper project planning andsk
assessment, working in iterations.
Team members dro| 2 4 8 Proper project planning and risk
out of project assessment, working in iterations.
Communicatiodssues| 2 3 6 Working according to contract. Pair
Within Team Programming
Codestandardisation 2 2 4 Code Cleap, Set up guidelines,
Pair Programming. Code
Documentation
SVN syncing problen 1 4 4 Fix manually with codé SVN
revision history
Bad coordination 3 2 6 Proper projeciplanning and risk
because of tean assessment, working in iterations.
members working
during nights

13
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Phase Plan

As mentioned earlier, the methodology chosen for this project is the Unified Prpoess about this
choice and a justification i€hapter8). In order to manage a project in the Unified Process it is
recommended to use a project management program which can keep track of the different iterations
in the project, thisnot only to ensure the project stays on track, but also to have a reference, a
historical overview, of the progress on the project. That way it is possible to reflect and evaluate better
on the group process later on.

For this project, the free web based project managat applicationd ¢ NXTrella2 2011as used.

Trello features the use of different boards which were ideal for use for the different parts of the
project, and the use of lists and cards within said listsurel displays an example of how the System
Development board was organised. Every part in the project has been divided into weekly iterations,
starting with a tedo-list containing the cards for the week in question which are then assigned to the
different group members. Each card also has a deadline and where needed a deadline or requirements
tag. The Unified Process, which is an iterative approach is thus assu@thas this plan is followed.

*TO DO™ WEEK 1 *IN PROCESS" WEEK 1 *DONE" WEEK 1

[ REMINDER | System VISION - *new* thingy Employee Task-goal-table
Use and Describe Threads

e
i

®

*3ystem Development Plan* 4 Add another card

; REQUIRES: Employee task-goal...
Use-case Diagram and Descriptions
[ AKOS | @9 = o

Glossary

? 1

‘!

REQUIRES: Employee task-goal...
Elaboration
Activity Diagram
+ Add another card Z

2
REQUIRES: Employee task-goal...
Fully-dressed use case

= @2

REQUIRES: Employee task-goal...
Risk Analysis

D 1

+ Add another card

Figurel: Trello board example

The full phase plan can be found on the next pagesinle2. For each part of the project, it displays
the goals that have been set, how many iterations have been planned to implement this part of the
project,the key milestone dates, anghich artefacts should be included.

14
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1. Organisational Form, Structure and Culture

This section describes t* NBF YA al GA2Yy | f
proposes quite an interesting challenge. The company is ararebusiness, so labelling the company

as any one type of form or structure is quite difficult at this point in time duéhlack of other
employees which help define said structure. It is however possible to make a prediction based on the
assumption of expansion in the future and the type of business that Vengeful Games is in.

1.1.Form

To properly describe this oaman startup company, the organisational forms as described by

aAylil oSNEHQaxI oAff
Y2NYEFE 3INRBSGK A&
a0 NUzOK BB QRBTFAY S &

fAGGES Ay GKS ¢4 @
20 KSNJ &dN-HzOG dzNB &

T2 NY

Iy R

& 0 NHzO (i dzNB

27

68 G118y Ay 2mabdrhpanyzbricved iy’ © wS 3

i 18y

AGasStTs

Ay 2

O2yaARSNI GA2Yy X
- O2YLJ) ye
work done by the operating core. Numbers of technical and support staff are minimal and there is

gK2a8$s

0KS
aadal

2T TF2NXNI f A@BrSdRs, 2000f pS2a3Ary yTkhe LINE OS R
FNRY aAyidi oSNBEQA

strategic apex (directors, senior executives etc) and an operating core, if any.

1.2.Structure

As far as the organisational structure goes, the conyphas three choices, a one man business
without a proper structure. Or, should the company grow, a multifunctional structure where the
company is divided according to the functional tasks of the employees (e.g. financing, acquisition,
distribution, etc) ora multidivisional structure where the company is divided by type (e.g. board
games, kickstarter products, miniature games, etc). The other structures are really only applicable to
larger organisationgBrooks, 2009)In this cae it would be wiser to go for a multidivisional structure.
¢CKAA aldNHzOGdZNE KlFa GKS o0SySTAdl
switch freely inside the different branches of the company as they can do the same job ierendiff

field (for example switching from processing board game orders to processing kickstarter orders)
(Brooks, 2009, pp. 19497) Finances and management can stay at the head of the structure or

outsourced to a speéalised company. 8uggestedstructure inFigure2 below.

Head Office
Thomas Calix

aKIF G

Division 1:
Board Games

Division 2:
Kickstarter

Division3:
Miniature games

Figure2: Organisational StructureFuture Vision

19

2NBI yYA&l GAZ2Y L
organisations or highly complex businesses which require fast reactions, all of which algphotn
this situation. But what does this mean for Vengeful Games? The company will mainly consist of the

GKS SYLX 28 8¢
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Another thing to take into consideration is whether or not the owner of Vengeful games should
expand the business or not. His primary reason for having thgaagnis to explore the idea of owning
and maintaining ant¥ O -2 yOtb@fd game store in Denmark and to see where it could lead. The
company serves the purpose oh antertaining and interestingpobby, more than a professional
enterprise with a goal ofrgwth and high profits.

Keeping this in mind, it might not be a good idea to expand as this would mean the company, which

is currently registered as a onél y 0 dza A yerkéltthands@rkébmhe@W Ay 51 YA &aK G SNY
have to switch to alpS6 2 NanpayfssélskabeR Ay 51 YA &AKO | YR gAff NBI dzA N
transparency in his financial bookBJF.dk ApS, 2018)ith his current structure he is able to see into

his competitors books to see their financial stated adjust his company profit margins on products

in such a way that he is able ®asily out-compete his competitors as much as possible. His
competitors are not able to do this to him in return as his books are privdtee current structure

1.3.Culture
This section will briefly go into the desired organisational culture for the company, should the owner
decide to go for the expansion option. Taking into account that the board gaming industry is-a multi
national industry, with many products coming fromr@any, England and even the United States and
Asia, the company will have to be open to working with many different nationalities and inevitably
with different cultures.Figure3 shows an overew ofthe 10 organisational cultural characteristics
according to(Larson & Gray, 2011, pp.-86), and where on the slider (left or right) the company
should be. The figurgives a schematic overview of the ideal characteristics for an internet store which
works with an international supply chaivhere for example the Conflict Tolerance (nr 8) is high due
to working with people from many different cultureBor amore detaibd description ofall these 10
characteristics, please refer fgopendix D

1. Member identity
Job - . Organization

2. Team emphasis

Individual Group
3. Management focus
Task — 3 People
4. Unit integration
Independent - e Interdependent
5. Control
Loose Tight
6. Risk tolerance
Low g High
7. Reward criteria
Performance Other

8. Conflict tolerance
Low - = High
9. Means-ends orientation
Means 4 Ends

10. Open-system focus
Internal External

Figure3: Organisational Characteristics
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2. Mission & Visionand Strategy

The mission and vision reflect what the company wishes to achieve andhlegvwish to do thatin
+Sy3STddZ DIFIYSaQ OFaSzi (KS YA DA 6 propgrg be@bleitd 2 Y ob.S
advise Vengeful Games andgdet a better view of how and where a new system would fit into the
company, the following mission and vision were set up for, and approved by the CEO.

2.1.Mission
As described byBloisi, Cook, & Hunsaker, 2006, p. #®misi A2y AayY G¢KS Fdzy Rl Y:Sy
an enterprise that defines the nature of its business and provides strategic direction to unify the use
2F KdzYly |y R aihkisNImii the fdididinG rigsion statement has been created,
and approved byhe CEO:

a¢2 SELIYR 2ySQa AYIFAAYIl GA2Y
offering the games with the best price
2y UKS 51FYyA&aK YIFNJ]SGpE

2.2.Vision
As described byBloisi, Cook, & Hunsaker, 2006, p. fHi® vision isOA desired future image of the
organisationand its processes and products that integrates current realities and expected future
conditions within a specific time frardeWith this in mind, the following vision statement has been
created, and approved by the CEO:

PN

GhdzNJ GA&GA2Y Aa G2 GF1S LIS2L

throu K S@OSNE 3I+FYAyYy3a W RISY(dNS

GKIFId KFa SOSNI 0SSy ONBIFGSR®
2.3.Business Strategyoals

{GNY 0S3IA0 3F21Ita YSYGA2ySR o0St2g I NB (K O2YLJI ye:
up the goals is undoubtedly one of the most important aspects of entrepreneurship.

The most significant of all the strategic goals is to keep the lowest pridhe Danish market. To
achieve that, the company encourages its customers to document the products with the lower prices
they have found at the competition.

Moreover, the current maintenance of the company requires more time than necessary. Therefore,
the company is hiring speciat¢®nsultants to create completely new IT system and thus, to avoid the
time redundancy whereas more important tasks could be done.

Last but not least, in the future prospects, the expansion of the company would not prdibiry
essential. The company has not been started primarily for the profit purposes, but mostly, to have it
wa2dzaG F2N Fdzy QX 2NJ N KSNE (2 KI@S | K2008& @&2dz C
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3. Digital Busines& Supply Chain Management

This chapter of the report will girther into detail about the Digital Business side of the company, is
supply chain and how it is managed and how to find out which products are the most profitable and
why this is important to know.

Digital business involves every aspect of the busirtestsis managed through digital technologies and
media, for example optimising and improving competitiveness and internal processes with online and
traditional channels to market and supfi@haffey, 2015, p. 15¥engefulGames is in its essence an

online game store, which means thed&mmerce side of the digital business will be the main focus of

this section. Dave Chaffef2015, p. 13)describes €2 YYSNIOS | ranicaliy rfediatedS f S O (i
information exchanges between an organisation and its external stakehélders

3.1.ECommerce
This section describes the@®@@mmerceenvironment around Vengeful Games and analyses the
approach to be taken for the business to flourish in the area. Inddwysand agdt is impossibleand
inadvisablefor companies to isolate themselves entirely from the internet if they seek any meaningful
success. This, and the low entry cost of startingraernet Pureplay businesencourages many
entrepreneurs to crate internet startups as a way to follow their passion witativelow risks such
as Vengeful Games didpmparedto starting a traditionaMBrickAnd-Mortar Qousiness This makes
the Ebusiness area very competitivand in turnmakes a good-Eommercestrategy paramount.

Vengeful games currently uses an array of different programs to manage the store. This ranges from

the Content Management System which is integrated into the hosting package from the webstore
hosting companyHostedshop) the wse of additional software to buy and create packing labels
(Pakkelabel.dk)andanother program which creates the invoi¢Bgly)and crawls the data on his own

website for the most recent information about the ordered go(StereBuddy) While this

combindi A2y 2F az2Fda¢l NBE LI O1F3Sa FdAf FAfta GKS O2YLN Yy
For everyone piece of software and support, the company will have to purchase a license, which can

be easily avoided by using one over encompassing system. Thedafdbjseproject will however only

focus on the most pressing need, which is to be able to record orders and combine them in any which

way possible, as mentioned in thetroduction

At this time, Vengeful Games is comfortable with their position in the market but wishes to make the
administrative tasks less time consuming and focus more on the products and customer relationship.
To fulfil the demandsfdhe company, meetings between Vengeful Games and the system developers
have beenplanned to keep a clear goal and direction of the project, so as to minimize errors,
miscommunication and updated requirements. To accomplish this, it is recommendedaw foll
Prescriptive Strategyto keep a clear sequence of events and go through the strategy with more clear
bullet points rather following the more dynamic approach of Eraergent Strategynodel.

This is described in the Business Case seittiGhapter7, Business Case
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3.2.Supply Chain Management
This chapter focuses on the Supply Chain Management (or SCM) which, accof@hgftey, 2015,
p. 252)can be described as follégwY G ¢ KS O22NRAY Il GA2Y 2F |t &dzLILI &
Alda adzJdi ASNE | yR LI NIFyjBeNifa visubl repriieatati@naka iie2y SiGpeR ¢ ©f . S
supply chain. Note that there can be many different intermediaraasd supplierand customer
(depicted by (*x) in the figure)rhis all depends on the type of good that the chain deals with. More
detail on this in how thigffects Vengeful Games and the development of the program later in this
chapter.

Suppliers (*x)

v

Intermediaries (*x)
(Delivery Companies)

:

Vengeful Games

Inbound Logistics
(Upstream)

Intermediaries (*x) Outbound Logistics

(Downstream)

(Delivery Companies)

Customers (*x)

Figure4: Supply Chain

3.2.1. Upstream Supply Chain
The upstream supply chain involves more than just the buying of goods, it involves all activities
involved with the buyside of ecommerce.In this sedbn, the suppliers have been addressed first,
followed by an overview of the intermediaries between the suppliers and the business.

Buying fronsuppliers

As mentioned earlier, the board gaming industry is a large maltibnal market, which means the
supgiers are also located all across the globbe three most important locations however, apart
from suppliers in Denmark, are suppliers and retailer in Germany, the United Kingdom and the United
states. Often, the board games are directly purchased fragrptioduction company itself, other times

from other retailers when they are for example on a sale that makesithwhile purchasing them.

Upstream Intermediaries

Inbound Logisticss the management of material resources which are entering an organisation from

its suppliers and other partngChaffey, 2015, p. 263) Yy + Sy 3S¥dz DI YSAaQ &A Gdz @
foremost done by a group of diffené delivery companieswhich take care of the delivery of the

resources purchased fromrarious suppliers and partnerdoth nationally and internationally
Unfortunately, Vengeful Games is not in the position to selksatwn inbound intermediaries, even
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though in some cases it would greatly increase the quality of the product. The only thing Vengeful
Games can do, and already is doing, is advise the supplier about which intermediary to use, as some
delivery companieR2 Yy Qi Kl y Rt S (KS dud farddshiBrieht Bodes gek (badly) Sy 2 dz3 &
damaged. When this happens to a board game it instantly ruins the product and cannot be sold
anymore Below inTable3 a brief overview of the companies used for inbound logistics.

Table3: Inbound Intermediaries

Denmark D[ {PastN& NR ¢ UPS
Germany GLDPD UPS
United Kingdom| Royal MailA PostNord | UPS
United States | Fedex, USPS UPS
Other PostNord

Otherinbound logistics that need to be managed are for example monetary resquasdgpayment
authorizationscoming in from intermediaries like the bank@ayPal

3.2.2. Theposition of the company
The company itself has a large amount of influence over the supply chain itself. They can chose
different suppliers or intermediaries, or even advertise differently to attract different kinds of
customers. One of the more importa® S OA aA2ya G(KS O2YLIl ye ®uslD (2 Yl
GKS LINRPRdzOGAa 2F (GKSANI OK2 2 aA Pullthe pfoduts forkhSm. ¥dr NJ S G =
Vengeful Games, the company primarily relieston Y I NJ S LJdzf f & h yUSique ¥ +Sy 3
Sdling Pointsis that customers can prerder a game which is either currently not in stock or not
release onto the market by the suppliers yet feature which is currently not offered by its
competitors. This gives Vengeful Games thaique opportunityof attracting a specific type of
customer;the game collector

3.2.3. Downstream Supply Chain
The downstream supply chain involves more than just the selling of goods, it involves all activities
involved with the selkide of ecommerce.In this section, the custoners have been addressed first,
followed by an overview of the intermediaries between the customer and the business.

Downstream Intermediaries

When following resources from the business in the direction of the customer, the first part of the
downstreamsupply chain which has to be managed is the intermediafiéds management of
resources supplied from an organisation to its customers and intermediaries is also called the
Outbound Logistics(Chaffey, 2015, p. 263n this case, by far the largest part of intermediaries are
the delivery companietaking care of shipping orders from the company to the custom@sswith

the upstream, there are a number of different delivery companies supplying the orders, the reasons
for choosing the a company is almost the same as the upstream: 1: delivery company operation
location, 2: delicate handling of orders, but there is als& ae&son: it has to be affordable (and thus
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attractive) for the customemBelow inTable4 is the overview of the different delivery companies used
for shipping orders.

Table4: Outbound Intermediaries

Country Preferredintermediary Backup Intermediary Reason

Denmark GLS OK DAO 365 during holidays
Europe GLS OK during holidays
Norway Postnord Bring Cheapest
United States | Postnord Cheapest
Other Postnord Cheapest

Other outbound logistics that need to Imeanaged are for example monetary resources, and refunds
going to intermediaries like the bank or PayPal.

Selling to customers

Thefinal stage of the downstream supply chain is the customAtsthis moment in time a full
customer analysis has not been mader has there been issued a customer satisfaction survey. There
are a few points however which Vengeful Games itself advertises to the customers which are aimed
at increasing satisfaction and attractiveness.

The first is the goal of delivering a high tityaproduct. This is also the primary reason why, as
mentioned in the upstreamand downstream intermediaries, the choice is made for slightly more
expensive delivery companies instead of the cheapest option. High quality products results into more
satisfed customers.

Vengeful Games also offers services aimed at customer satisfaction, like the ability to request refunds,
or purchase gift cards. Other services which are unique to Vengeful Games are for example pre
purchases and reservations.

The last parto be discussed here is the delicate issue of customer complaints. Vengeful Games is
approachable through various different formssafcial media as well as direct contact through phone

or email. Complaints are logged and if possible handled in a wayhwhimost beneficial to the
customer.

3.3.ABC Products and logistical analysis
Ly mMydcE LGFEAFY S$02y2YA&l +AfFNBR2 tINBG2 adlas
principle states that 20% is responsible for 80% of the outcome pfihi@ple can be applied in many
different situations and still holds true today. If applied in business terms for example, 20% of the sales
are responsible for 80% of the profit, and that 80% of the sales come from 20% of the clients/
customergKondylis, Logistics and SCM, 2018)

PaAy3 G0KAA ynkHn LINAYOALX S yuftrarb@RaakaOR LgraBA
purchased and ranks them according to the amount of profit they contribute to the compang. Onc
thisis clear it is also possible to optimise the logistics by calculating the most profi@ptef ordering
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As of yet it is impossible to make the above mentioned analysis however, mainly due to the fact that
statistical analysis is one of theateires that have yet to be implemented into the system.

4. Stakeholder Analysis

This chapter focusses on the stakeholder analysis. A stakeholder analysis will paint a clear picture of
all the stakeholders involved in the project and helpsdegelopmenteamto understand the various
parties in the projec{Boddy & Buchanan, 1992, pp.-66). Stakeholders are people, businesses and
organization with an interest in the project. There are many reasons why one has a gtekprioject,

Table5 on the next pagealisplays a cleaoverview of the different stakeholders that have been
identified and what theirole is in the project, their goals and interests, past reactions and expected
behaviour how they are defined and what can be done to motivate them

Table5: Stakeholder Analysis Table

Stakeholder

Goals and
Interests

Past Reactions

Behavior
Expected

Power,

Legitimacy and

uUrgency

Ideas for Action

Thomas Edvard | Run the businesg Hard working but Supportingand | Definitive Involve in
Mikkelborg Calix | as efficiently as |with an welcoming of Stakeholder development
possible while |annoyance that |changes in the IT process
still having fun |the system
administration
takes too much
work
¢ K2 Yl aQ |Seethe business Annoyance that |Happy with Definitive Keep informed
flourish, while  |administration |changes Stakeholder
also having takes up a lot of
family-time with |time
Thomas
Customers Buying products |Happy with good| Could complain i{ Dangerous Inform if needed
delivery and deliveries take |Stakeholder
quality products |longer
Suppliers Selling products |Unknown None Dangerous Noaction needeqg
Stakeholder
Intermediaries |Up and Unknown None Dangerous No action needec
downstream Stakeholder
connections
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Stakeholder Map

The stakeholder map represents tbempanyin thecentreand the stakeholders that have an interest

in thiscompany around itThe more relevant a stakeholder is, the closerdhntrethey are. This is
shown inFigureb. Additionally, the internal stakeholders are on the left, and the external stakeholders

on the right. The owner and his family are of equal
Campany Customers

: P
distance to the company, the customer are closer t@uner
. . L Vengeful Games Suppliers
the company than the suppliers and intermediariesgamity
. Ir}t%rmgdiaries
20

¢KS Odzau2YSNRA 62y Qu. 60dze A Frigureg: Sytaﬁe?oldelr'mgpn K LI

Relationship Map

Figure6 gives an overview of how the stakeholdare relatedand Owner Family

how they can Hect each other A new management system wiitie

most biggesteffect on the top half of this map the internal / \
stakelolders. As mentioned before in this report, the new Progragpiiers Custormers

aims to greatly reduce the workload of processing orders and /

increase the ability to analyse the products and sales. In the bottom ~ Intermediaries

half of the map, only the Customer can notice any effect of this™9ure6: Relationship Map

change. A new system takes some time to learn, which means that immediately after deployment
there might be a slight slowdown in order processing times. However the manual provided should aid
the transition and there are no expected long term effects fade stakeholders.

5t 2NISNR&a p F2NOSa

t 2NISND&a CAGS C2NOSa A& | FNIYSE2N] F2N Fylfeaa
dictates that these five forces are used to measure the level of competition for a given company and

how that competition may positively or negatively afféstprofit (Tang, 2014)

Supplier Power

In general products can be purchased from multiple suppliers in wholesale and encourages
competition between supplier, which makes it easy to find new and thereby pressure suppliers to
lower prices and/or offer better services. Some products are only bought from the manufacturers
themselves, which means that there is only one supplier for certain product, in some cases very
valuable product, which gives the supplier an enormous amounbwigp over the distribution of the
product and thereby over retailers like Vengeful Games.

Threat of New Entry

As is the case with Vengeful Games, it is possible to enter this market as a hobbyist and not have to
rely on the business as a source of incombich means that the threshold of entry is very low and

new competitors can potentially appear relatively quickly and without much warning.

Buyer Power

This market is niche, which makes the customer base small. This means that the company must ensure
loyal customers and potentially cast a geographically wider net. Additionally, Vengeful Games is a
retailer, which makes the transition costs for customers very low, therefore it is more difficult retain
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customers. Replenishing the customer pool is quite diffitor Vengeful Games, as it, in addition to
being in a niche market, is a small company and therefore have limited finances for marketing.

Threat of Substitution
The threat of substitution is high, as the company does not provide any unique servicaufagstare
any products, which means it is easy for customers to find other retailers with the same capabilities.

Competitive Rivalry

There are relatively fewoard gameretailers in this market, but the competition is still tough, as the
playing field is very even for all companieghis market. Companies often must buy their products

from the same suppliers and compete for the same customers. This means that, ntusstftegic
decisions should be made with customers service in mind, as well as lowering costs as much as
possible.

6. SWOT Analysis

A SWOT analysientifiesthe StrengthsWeaknessepportunitiesand Threats of a company which
allowsfor the developmei of a strong business strategy. There are internal and external factors that
influence the company. The internal attributes are strengths and weaknesses, which can be changed.
Opportunities and threats are external to the company, the company caeasiy change them
(Bloisi, Cook, & Hunsaker, 2006, pp-8%. Figure7 gives a clean visual representation of the
identified strengths, weaknesses, opportunities and threats.

Strengths

One of the core strengths of the company is that it is easily managed. Since the CEO is also the only
employee, any changes to the company can immediately be implemente@bage Managaent

is a negligible aspect of the company management. The new IT system will also be a great help in
managing the orders to company receives.

Having a ongnan company requires no internal communication. This strength is a direct result of the
previous one By not having additional employees to worry about, it is possible to focus primarily on
the tasks of fulfilling orders and stakeholder relations, instead of handling emplejated business.

As a reference: the pros and cons of expansion have discus&athpterl.

Another direct advantage of being a ermean business, which is specific to Denmark, is that the

O2YLIh yeQa TFAYIFIYyOAlIf o06221a& INB y2G 2Ly )iz o6SAy13

The way Vengeful Games operates has the added benefit of making it easy to keep the stakeholders
satisfied. Vengeful games offers not only the best prices on the Danish market (which has even
resulted in some customers from abroad), but also offers sspadrder shipment, which is especially
attractive as Vengeful Games is the only company which offers this.
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Figure7: SWOT Analysis

Weaknesses

One of the problems the company faces is inefficient book keeping, currently tHiseigo the
software being usedThis project aims to change this weakness into a strength by fully supporting the
separate order shipping mentioned above

Being a onenan company, and in part due to the inefficient software system, has the unfortunate
R2gYAARS 2F KI@GAy3 | WOIFLLIQ 2y GKS Y2dzyd 2F 2NRS
a period of time. This cap is raised with the new system, however twplpecan still do more work

than one so hiring additional staff is a way to resolve this weakness entirely even though it would also

mean that the company changes from being a hobby business to being a fully fledge business for
profit.

A lot of these weakesses are compensated for by the strengths of the company.

Opportunities

Privatecourier delivery, from supplier to the companyould increase profit as it guarantees better
upstream control and less product damaged less time consumed replacing damageoducts It
can, however also end up costing more resources for the comimantjflise courier services
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There are also two things readily available which the company can take advantage of; one is online
and in store advertising to draw in more custorsefhe other is attending fairs which focus on fun
and play.

Threats

One of the biggest external threats are of course thenpetitors As mentioned before, it is easy to
start a new Internet Pureplay (or Chi€kly) store and be a board game retailer. Tieed to stand

out from the crowd is high and while Vengeful Games currently has a unique selling point, other
competitors might pick this up as well, which could end very badly (possible bankruptcy) should the
company not act upon this appropriately.

Another threat comes from the Suppliers, specifically when suppliers are unable to meet the demands
from customers and provide a large amount of a particular board game. Leading to angry customers,
whom often take out their frustrations to retailers, like Vetfigl Games

7. Business Case

This section describes the business case of Vengeful Games in relation to implementing a new IT
system by examining the available options, conducting a-loesefit analysis and thredetermining
the impact and risks of the impleméation.

Introduction & background

The goal of this report is to clarify purpose of implementing a nesy$tem for Vengeful Games and
the potential pitfalls thereof. The current system is a wised PHP system, which lacks some critical
feature demand=f the company, as it is very inefficient for the company to use. This justifies an
exploration of possible redesigns, which can facilitate growth and efficiency.

Summary
The current system does not lack any fundamental features, but has significant psoégarding
inventory control, bookkeeping and statistics.

The purpose of this project is to address these issues by integrating a rewstém containing
improvements of existing inventory and bookkeeping features, as well as implementing statistics,
including graphs of significant metrics within the company.

Improvements could be made to the existing system, but as it is implemented using PHP, which has
limitations in working with SQ{T’he PHP Group, n.dthe group has coreded that the best course
of action is to build an entirely new system.

Description of problems & opportunities
Inventory control: The current inventory system does not allow for an easy overview of items and
orders, which makes it difficult to track stoand shipping.

Bookkeeping The current system does not have an intuitive search feature and does not facilitate
grouping of orders, which means it can be difficult to get a clear perspective of the state of a single
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customer with multiple orders. The aent system also lacks significant statistics regarding sales
trends and contribution margins of products.

Usability The issues raised above makes the system very frustrating and tiresome to work with for
the owner of Vengeful Gamgwhich can take a sigfitant toll onhim and his familyTherefore, the
new system must, other than implement the requested features, be-frimdly and intuitive.

Available options & consideration
The current system is still very much usable and could be for a long timéhégost would keep
increasing in terms of manhours, human error and frustrations.
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Employees could be hired to deal with the logistical issues, but this a significant new expense for a
one-person company, in addition, this only postpones the problens, foerhaps, critical time in the
company, which should be avoided when possifilee company could also keep products in stock
regardless of the contribution margin of any product in particular. This would eliminate the need to
track sales and purchase 8#dics, but this is not a sustainable solution, as the company would be
oblivious to any noprofitable products.

The recommended approach is to implement an entirely newykiem, as this will address the
problems at a more fundamental level. Additiolyathis allows the new and improved features to be
integrated more smoothly into the system, as there will not be any problems regarding compatibility,
which would undoubtedly be the case when improving the current system.

Financial implications

Thecostbenefit analysis aims to get to the core of the pros and cons involved in the recommended
solution before committing fully to the project. This is done to determine, if the project should be
carried out before committing too many resources to the paij Table6 below shows that there are
more benefits than costs and that the benefits have a positive impact on many aspects of the
company.

Table6: CostBenefit Analysis

Cost Benefit

Frustration in the Less time consuming Less frustrations about

(Time) learning period administrative work missing or unintuitive
(Happiness) (Time) features
(Happiness)
Software maintenance Less reliance onparty | Better overview and
(Money) software and services | actionability
(Money) (Knowledge)

Less uncertainty of stock
and orders (Peace of
mind)
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A costbenefit analysis is a good starting point, but it is not enough to juitdylarge investment of
implementing a new IT system, as it does not quantify the investment or the savings. For this, a
payback projection has been made to determine, the investment required to complete the project
and the projected savings per year ftvetcompany as a whole. This is done to analyse the balance
between the investment and the savings and estimate the time frame for the project to become
profitable. As can be seen ifable7 below, the project is projected to have a positive return on
investment within 5 years.

Table7: 5year Payback Projection

Software Purchase 100,000

Software Maintenance 25,000 25,000 25,000

IT Training 20,000

Cumulative total costs 145,000 | 170,000 | 195,000 | 195,000 | 195,000
Administrative time saved 20,000 20,000 20,000 20,000 20,000
Obsolete 3 party licences 20,000 20,000 20,000 20,000 20,000
Cumulative savings 40,000 80,000 120,000 | 160,000 | 200,000

Impart & risks

The implementation of a new 4dystem has a tremendous impact on any company, as almost
everything is connected to 4§ystems in the moderworld. This is especially true for companies like
Vengeful Games, as this is mternet pureplayretailer. Therefore, the frustrations of an inadequate
IT-system are amplified as everything is done through thgylStem. This, of course, also increases th
severity of the risks associated with the implementation of an entirely new system, which means
missing functionalities, poor usability and bugs can have an enormous negative impact on the
company. This making testing and debugging a very importanppéne development of the system.

Conclusions & recommendations

The conclusion of this analysis, is that it is advisable to go ahead with this project, as the many
frustrations and lack of clarity are a significant burden on the company and will continoe $0 in

the future. This can also become more of a problem if the company expands. Therefore, the
recommendation is to implement a new-§ystem, to avoid any limitations and compatibility issues

of the current system.
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8. Methodology

G! az2Fael NB RS@OSt2LISyYyild YSUGK2RABpRRE R&EODSEST wUNS y2I
(Young, David C.; Computer Sciences Corporation, 2013 Ghdgsinghe right methodology is one

of the most important and crucial decisions to consider before a new system starts beielg k.

This decision also differs from system to system, from project to project, according to its complexity,

size or other factors.

In this chapter, some of the system methodologies are continuously introduced, followed by a brief
description and compason. Below, there is also an explained decision which methodology was used
for development of the system for Vengeful Games.

8.1.The types of methodologies
A waterfall process (methodology) is considered as an older and traditional method of software
development where the emphasis is given on gathering all the requirements of the system before its
actual implementation and testing. This process is usually used for creating systems where all the
requirements are straightforwardly defined from the begimy of the lifecycle process.

Methodology

A Unified Process (UP) is a software development process that describes an approach to building
deploying, and possibly maintaining softwgkerman, 2004, p. 18yhis process uses an iterative and
evolutionary approach to get better understanding of what user really needs in form of getting an
early feedback and adapting the changes to the system in a shorter timeframe.

Agile modelling is a software methodology evl requirements are meant to be changed very often.

G¢KS LIzN1}2AS 2F Y2RStfAy3a YR Y2RSt & A& LINRAYIF NR
R 2 OdzY Sy ijarinan22¢0®,ép. 30his means that creating many diéa UML diagrams is not

necessary, but the diagrams should rather be helpful to the developer in exploring alternatives to a

good design.

8.2.Brief comparison
The waterfall uses clear structure, steps are predefined and followed in order. Each project has
requirements gathering phase, system analysis and design, implementation and then, testing,
followed by deployment of a complete produdtucidchart Content Team, 2017his could be seen
as a huge advantage in terms of saving edime, but on the other hand, straightforwardly work on
the system without getting any feedback may be dangerous, nowadays. People often do not even
know what they want, until they see what developer delivers, which might not always be what they
were lookh y3 F2NIP a{dz0OO0OSaak Tl AfdaNE aiGdzRASa aKz2g GKI
highest failure rates for software projeci§Larman, 2004, p. 18)

To contrast, research shows that iterative and evolutionaryetigyment is associated with higher
success and productivity rates. It is precisely because of the quick development steps, feedback and
its adaptation to the system. Unified process includes working in the iterations, so complexity can be
managed more ealsi when the systems are divided into smaller parts.
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The waterfall and iterative approach are, however, very similar. Unified process, basically, takes parts
of the waterfall method and makes it iterative, allowing for changes. This is the reason whgri is
common, while switching from waterfall into the iterative approach, some developers tend to fall into
the waterfall, defining all the requirements at the first place and then implement it.

In comparison to the two methodologies mentioned before, #ytle methods are more flexible. The

' 3AES alyA¥FSaldz2 aledayY GALYRAGARdAzZrf & yR AYyGdSNI O A
comprehensive documentation. Customer collaboration, over contract negotiation. Responding to
change, over following  LJf(Uaryhén¢ 2004, p. 29)

Agile methodology uses an adaptive approach that responds to changes favourably. All members of
the team are usually involved in all aspects of planning, implementation, and testing. Tleetbto

agile projects are developed in smaller teams, where daily-fadace meetings are possible to
manage.

From the other point of view, since the agile approach puts so much focus on the developing the
software, it lacks documentation. That bringsi K SNJ RA &l R@F yia+ 3Ss gKSy €S
joins a team but because of the lack of documentation, his adaptation to the project is a lot harder in
comparison to Unified Process that is well documented.

8.3.Methodology used in Vengeful Games software
dnce the inseparable part of a software creation for Vengeful Games is the feedback of the user and
its adaptation, Unified Process has been used as a system methodology. Not only to see early progress,
but also to learn within an iteration so improvemantthe development process can be done.

8.4.Unified Process (UP)
As mentioned earlier in this chapter, Unified Process is a software development methodology that
uses iterations. It is best describedriyure8 on the next pageThere are nine iterations within four
phases (Inception, Elaboration, Construction and Transition). Each of the iteration should last from
two to six weeks. It should not last edecause it is hardly possible to get requirements and
implement them within oneweek iteration. At the same time, it should not last more than six weeks,
because customer needs to see progress as soon as possfiieuld be noted however that due to
time restrictions and project demands, each iteration lasted only one week.

On the left side of the diagram, there are six disciplines that are used in UP, namely, Business
Modelling which largest part is done in the Inception and Elaboration phases. Raeguis are
collected and processed in the Elaboration. The Analysis & Design are made in the Elaboration phase
but continuously revised in the Construction as the Implementation of code is done. Tests should be
made while implementing the code or even arker stage. In the end, the Deployment of final
product is done in the Transition phase.

36



2"d Semester Project

Inception | Elaboration Construction Transition

I1 El |E2 | C1 c2 Cc3 C4 | T1 | T2

Business Modeling L

Requirements [T
Analysis & Design /r"" _____'_"“‘--—--___.__________
|
Implementatian ] I e

Test —t—e ||

Deployment L T

Time =

Figure8: Phases of the Unified Process

Requiring the team to focus on the most risky and critical part of the system in the beginmaghof
iteration, Unified Process is riskiven. UP is also use cadeven, thanks to the use cases describing

the functionalities of the system. Use cases are responsible for planning and controlling the progress
2F (KS RSOSt 2LIVSy (8m Hn3 K Si K NOK2A YIS0 dficidy iS2Rciyd T
of System Development (2nd Sem.), 2018, pU® is architectureentric, using a different kind of
models, for example, use case model, domain model, design mdBetsause of the Elaboration,
Construction and Transition being divided into series of tboged iterations, Unified Process is
iterative. Each of these iterations should result in the system getting larger, gaining more
functionalities and improving theld ones. This is the reason why, one of the characteristics of Unified
Process is, being incremental.
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From this point onwards, the report is split into the four phases of UP, specifically, Inception,
consisting of few requirements of the system. Thed mfghe requirements were gathered during the
Elaboration phase, where the design and analysis were made. In the Construction phase, there is a
part about code standards, architecture and implementation. Last, but not least, the Transition part
of the sysem includes the manual for the Vengeful Ganfésndylis, Recap of System Development
(2nd Sem.), 2018, pp-B.
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9. Inception

This chapter covers thénception phaseof the unified process andovers the first iteration into
defining the project. This includes the Activity Diagram, Use Case Diagram and descriptions and the
System Vision

9.1.Activity Diagram
This section analyses the tasks of the owindurther detail by examining a critical taSk&orkflow in
an activity diagram, to determine the steps involved and identify the required components.

9.1.1. Create Order
The activity diagram below iRigure9 describes the workflow for creating an order in the system in
order togetan idea of whiclstepsare crucial for an employee to create an order.

It quickly becomes apparent that the createder use case involves alot matn2dza i G KS WONXB
step froma CRUDuse case. This use case is complex because it involves many different parts of the
system, such as creating theder, searching for items in the database or adding them to the detab

if needed andhutomaticallysetting an orderedstatus to the order. The order has to also be associated

with a customer. Once all this is done a discount will be applied and the total is calculated.

Create Order

Authenticate

[no items left in order] Enter customer ID

[New customer]

[Existing customer]

Input customer data
Calculate total

— )

[items left in order]

Input Item

[First item]

Create list
of items

Order created
Add item to
list of item
®

Figure9: UseCase Create Order
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9.1.2. Update Order Status
The activity diagram below irigurel0 describes the workflow for the Update Order Status use case.

Update Order Status

Authenticate
Input order ID/
Input customer ID

[No orders found], | [Search orders]

Request bank
authentication

Receive bank
authentication

[Pay via redit/debit card]

Ship order

[Pay via PayPal]
[Order(s) found] Ship partial order
Request PayPal
authentication
Select order [ltems available]
_ Receive PayPal
[ltems unavailable] Authem\cagon

Process Order

Create invoice

[No items left in order] Wait for
unavailable
i items
Items left in order] Order finalized
Check item and shipped
availability
®
[Itemn unavailable] [Itern available]
Order L_Jnavallab\e Pack Item
item

FigurelO: UseCase Update Order Status

This is initiated byhe employee by authenticating themselves inte system and searching for an
order or customer and selecting an order. First the availability of the items in the order must be
checked, to determine whether the order should be shipped. If some items are out of stock, a decision
must be made on whether a partial order should be sent or put on standby until all items can be
shipped. When shipping, a payment method must be chosehaarthenticated with the appropriate
external systems (for example bank transfer or PayFatally, an invoice is created, and the order is
finalized.
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This section focusses on the tasks the employee has to do and whichhegmso through to
achieve the final goal of said task. This is organisédlble8 below.

Table8: Employe€elaskGoalTable

Task
Register Customer

Goal
Customer Registered

Steps in task
Authenticate

Input customer data
Enrol to the database
of regular customer

Register Item

Item Registered

Authenticate

Input item data

Enrol to the database
of regular item

Create Order

Order Created

Authenticate
Input customer id
Input item id
Add item to order

Update Order Status

Order Status Updated

Authenticate
Get order id
Set order status

Group Orders

Orders Grouped

Authenticate
Get customer id
Editorders

Add orders to groupec
orders

Get Customer
Statistics

Identify Valuable
Customers

Authenticate

Get customer list
Sort by desired
parameter

Get Item Statistics

Identify Valuable

Authenticate
Get item list
Sort by desired
parameter
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9.3.UseCases
This paragraph focusses on identifying the use cases and describing themca#ses=n be defined
Fa al O02ttSOGA2y 2F NBtFGISR &4dz00Saa FyR FlI Af dzNF
& dzLJLJ2 NI(LatmarsiZD®, p. 63)
9.3.1. UseCase Diagram

The diagram belovin Figure11 is the usecase diagram and shows both, the functionality of the
system and the communication of an actor with the system.

Due to the better and simpler overview of all the wussses of thesystem, some of them are
summarized in the usease named CRUD.

System

Update Order Status

% Group Orders f

Thomas System

Get customer statistics

Getitem statistics

AL

[}
0
(]
(8}
o
.
[a
©
Q
t
c
)

CRUD Customer

CRUD Order

Figurell: UseCase Diagram

9.3.2. UseCase Descriptions
In this paragraph, the useases will be continuously described in a brief format and prioritized
according to theCriticality, Complexityand theCoverage The system risk analysisTiable9 on the
next pageassigns each use case a score betwe&nfdr both all three factorsThe higher the score
the higher the priority in implementing the uszase Each iteration strives to implement the next one
in the list.

The usecases with the highest priority are analysed and implemented in the first iterations, since it is
the most compex and critical part of the system that needs to be covered fully.
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Table9: System Risk Analysis

UseCase Criticality Complexity Coverage Total

Create Itent; CRUD Item 5 3 1 9
Update Order Status 5 5 4 14
Group orders 4 5 4 13
Get customer statistics 2 3 2 7
Get item statistics 2 3 2 7
Create Customay CRUD Custome| 5 3 1 9
Create Ordec CRUD Order 5 5 5 15

Create Itent CRUD ltem
After the actor authenticates and enters the system, he inputs the data of the item that is about to be
registered. Inputting all the data correctly, enrolment of the item to the database is done.

Update Order Status

The actor authenticates in the systeand searches for the order using either the id of the order or in
the menu according to the last status of that order. After the results are found, he sets new status of
the order. This is repeated couple of times since the order is placed, till it iglito its final
destination.For the fullydressed form, please refer tohapter10.1.3

Group orders

This usecase can onlpe done byVengeful Gameso a customer himself is not able to group his
orders. After authentication of the employee (Thomas), he searches for the WX a AR | Yy R
the information about the customer. He chooses the option of editing the orders and adds orders to
the grouped orders list of the desired customer.

[}
0
(]
(8}
o
.
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©
Q
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c
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Get customer statistics

The actor authenticates himself in the system and chooses to see the statistics of the customers. There
is a customer list displayed on the screen sorted by a specific default parameter. From this point on,
the actor chooses different kind of sorting of tde customer to get various information.

Get item statistics

The actor authenticates himself in the system and chooses to see the statistics of the items. There is
an item list displayed on the screen sorted by a specific default parameter. From thisoppthe

actor chooses different kind of sorting for all the items to get various information.

Create CustomerCRUD Customer

After the actor authenticates and enters the system, he inputs the information of the customer that
is about to be registerednputting all the data correctly, enrolment of the customer to the database
is done.

Create Ordec CRUD Order

This usecase is the most critical and complex one that needs to be fully covered. It also is the main
feature of the system and thus, needslie described properly, with all the basic and alternate flows.
To see the fulhdressed description of this usmse, please refer tohapterl0.1.1.
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9.4.System Vision
Below are a few paragraphs which give a brief representation of the entire scope of the system.
{OGFNIAY3 gAGK | aK2NI AYOiINRBRdzOGAZ2Y SAGK (GKS LizNL
the product currently standsind a summay or the system stakeholders.

9.4.1. Introduction
Purpose
The purpose of this document is to collect, analyse, and definelbigh needs and features of the
Bookkeeping and Inventory Control System (BICS). It focuses on the capabilities needed by the
stakeholeers, and the target users, and why these needs exist. The details of how the Bookkeeping
and Inventory Control System fulfils these needs are detailed in thease and supplementary
specifications.

Scope

This Vision Document applies to the Vengeful @Gannventory System (VGIS), which will be
developed by the DMAI0917 clasSroup 1 development team. The team will develop a new
inventory system to ease the customer needs. The (VGIS) monitors, controls the wide variety of
games such as board games,dcgames, dice games, family games, star wars and accessories. The
system supports local access through a keyboard.

9.4.2. Positioning
Business Opportunity
I'F @AYy 3 | LINRPLISNI 6221 1SSLIAyYy3a &
LY@Syi2NEQ aeaidisSy AyOfdzRSa ONEB
order status and much more.

SY A& Ly AyaSLI N
Ay3a 'y 2NRSNE NEX

In addition to having all these necessary features, the Vengeful Games Inventory is much simpler for
the user in form of not havindhtee different systems, but rather have just one complete system for
all the bookkeeping.

Problem Statement
The problem statement below inablel0isa brief version of the full problem statement found in
Appendix C

Tablel0: Problem Statement

The Problem The increasingdministrative demands
Affects Small businesses
A successful solution would be A user friendly and efficiency driven Ul

Product Position Statement
Below inTablellis the Product Position Statement which displays a more detailed overview of
what the product should look like and what it should be able to do.
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Tablell: Product Position Statement

For Online board gameetailer

Who Needs to manage his dag-day tasks more
efficiently

The Bookkeeping and Inventory Control Syst( Is a software product

(BICS)

That Provides usefriendly administration support
for web-based companies and encourages ar
efficient workflowfor both managers and
employees

Unlike Current freemium solution, largely based on

selfcontained addon modules, which results i
significant compatibility and collaboration
difficulties between these modules

Aims to deliver a cohesive agdmprehensive
solution for small weklbased businesses, so as
to minimize compatibility issues and thereby
reduce inefficiencies and frustrations at the
workplace

Our product

9.4.3. Stakeholder Summary
Contrary to the stakeholder analysisGmapter4, Tablel2 gives a short overview of thdifferent

stakeholders which have an interest in the final product of this project, the software system.
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Tablel2: Stakeholder Summary

Name Description Responsibilities
Thomas Edvard Mikkelborg | Company owner, interested in Ensuring that his business
Calix obtaining a better alternative | succeeds by meeting his

to the currently inadequate
software being used.

Odzati2YSNEQ y$

Dimitri Kondylis

Supervisor that provides
guidance and criticism on the

LINE2SOGQa aidl

Aiding thedevelopment of the
project and assure that it is
fulfilling the necessary
requirements

Project Group

development team employed
by the [person] to produce
adequate software for
personal use.

Planning, coding, testing and
iterating over the IT system in
order to ensure the best

possible quality of the product
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Main Product Features
Below a list of the main features of the software system.

Secure Log in

Search the orders

Select the order from order table
Update order table

Create new order

Select customefrom customer table
Register new customer

Add items to the order

Remove items from the order
Cancel new order

Update order

Change the status of the order
Change the sorting in the order table

=4 =4 =4 =4 —f -8 -8 -8 - a8 o g

9.4.4. Constraints
In this section, notiunctional requirements of th&engeful Games Inventory are mentioned and

shortly described below.
Usability

The system is usdriendly and very easy to use. It does not include unnecessary features according
to request made by the user.

Reliability

The program should be reliable andseire data persistence after every database transaction. Any
unexpected errors or program crashes should not affect the data in the database. To achieve this the
data can be committed to the database after every successful order creation.

Performance

Emphais has been put on increasing performance of the system, as increase efficiency is one of the
main priorities of the system

Supportability

To ensure the program is as maintainable and adaptable as possible, certain design choices have be
take this into account. The architecture will have to support a flexible system and the code standards
will have to supportigh CohesiomndLow Coupling.

Miscellaneous

Due to demands from the educational institute for which this project is written, it is only possible to
write the program in Java and SQitherwise the language of choice would have been PHP which
integrates fully with the already existirgystem. This constraint means that the program is a stand
alone program, this does however have the added benefit that additional features can be added
later on, even to such an extent that the user will only need 1 software system instead of the many
they use now. Which limits the amount of licences they need and thus saves on expenditures.
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9.4.5. Mockups

Mock-ups of the system have been created to get better overview of the main features of the system

and to get customer feedback’he main menu consists of tiNews, Orders, Customers, Items and
{GrGAradardaod
GKSYy ®ONRBAHI 0SSy Oft AO1SRI Al
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Figurel2: 'Received Orders' Mocip
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Right under, there is a text field for searching, where the user can search for the order ID.

Yop-up window

 Ordlr -
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[ Firvt Noawe: EIEJ\
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Discount: | 150 D_ﬁgﬂ

Total-

PROCESS

Figurel3: 'Process Order' Moakp

On the right side, therés a table with all new orders that need to be processed. They are ordered

according to a date of the order. They need to be processed as the first ones.

The second moekp on the right sidef-igurel3, shows the window that is poppedp when the user
clicks and chooses to process the order. In the window there is all the information filled in, on the left

side, and on the right side, there is a tablethe items of that specific order. At the end, in the right
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The last mockipinFigure146 St 26 Aa | 62dzi W{{ilFIiAaGA0aQ YSydzd ¢K
user of the system, Thomas. It is just fanho see how it is going with the regulars and which products

are famous, and so on.

LY GKA& LAOGIAINBSYdzKSR¥ KKSAaVSHFH aa&SEZ TNRY 6KAO
W/ dzAG2YSNRQ 2NJ WLGESYaQ &ildithedpitidnGoasdrt the fstatiktiGs byzy R S NJ/
different categories and again, on the right side, there is a table with the statistic information.

News Ordcm\(usdomefsllmns UaHehcs - & x
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Mon il 5
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Figurel4: 'Statistics' Mockup

10. Elaboration

This chapter elaborates on the most critiogk cases, Create order and Update order and displays the
fully dressed form of both and elaborates on the test cases. It also depicts the domain model, which
is used to create the relational diagram for the database and goes into the Database andi®@QL scr
Final part consists of Sequence diagrams and their operation contracts, interaction diagrams and the
design class diagram.

10.1. UseCases Fully Dressed foamd Test Cases
Below the two most critical use cases, Create Order and Update Order Statug drdaied forms in
Tablel3 and Tablel7 respectively, with their test cased hese test cases mainly test on a level of
integration testing, however unit tests were also performed and a whole system test will be done
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10.1.1.UseCase 1: Create OrdeFully Dressed
Tablel3: FullyDressed Form: Create Order

Use Case Name Create Order

Create Order part of IT System

Thomas; Employee

System

The user (Thomas) has authenticated.

The new order has been started.

Theorder has been created.

5 per day

Flow of events Actor System

1. Inputs an item ID into the 2. Retrieves list of matching items.
system.
3. Selects item from the list. 4. Displays all the info about the item.
5/t A01 & WIRR (76.Addsitem tothe order.

Steps X 6 are repeated until all the items are inserted into the order.

7. Enters customer ID. 8. Searches for the customer information.

9. Ties the customer to the order.
10. Calculates totadith the discounts.

2. List of items is not retrieved.
1. Nothing is displayed.
2. Employee inputs an item ID again.
4. System cannot display item information.
1. System displays an error message.
2. Employee selects the item again.
6. The item is not in stock.
1. System displays a warning message.
2. System prompts the user to order additional items.
7. Customer not found.
7a. Customer ID is incorrect.
1. System displays an error message.
2. Employee enters the customer dDain.
3. [cont. main success scenario]
7b. Customer does not exit.
1. System displays an error message.
2. Employee creates a new customer.
8. Discount cannot be applied.
1. Employee enters a discount manually.
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10.1.2.UseCase 1: Create OrdeestCases
BelowthetestcasesforU¢el &S MY / NBFGiS hNRSNX» CANBRIG GKS { OSyl
Then the Test Case validity table which displays what sort of data makes for a valid test, and last the
Test Cases with Test data table, whstlows examples of valid and invalid data.

The test cases are the sets of scenarios generated from the alternate scenarios-dfdfsdigd use
cases. At first, a scenario matrix, as can be seérairie14 below, was generated identifying each
combination of main and alternate flows.

Tablel4: Scenario Matric: Create Order

Scenario Name Starting Flow Alternative
Scenario X successful order Basic Flow

Scenario 2 list of items not retrieved Basic Flow A2
Scenario  item info not displayed Basic Flow A4
Scenario £ item is not in stock Basic Flow A6
Scenario & incorrect customer ID Basic Flow A7ca
Scenario & customer does not exist Basic Flow A7¢hb
Scenario % discount cannot be applied | Basic Flow A8

Secondly, the test cases were identified below. The headers of the columns are steps of main success
scenario of the fulhdressed usease. Each test case has its ID and a scenario/conditidrablal5

there are no actual data values but instead, a valid (V), an invalid (I) or not applicable (N/A) values
used. InTablel6 validation was replaced for the actual data values the system has been tested with.
These data values are identified for each of the test cases.
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Tablel5: Test Case Identification Table: Cre@téer
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Tablel6: Test Case Data Table: Cre@ueler
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10.1.3.UseCase 2: Update Order Stati#slly Dressed
Tablel7: Fully Dressed Form: Update Order Status

Use Case Name Update Order Status
Update Order Status part of IT System

Thomas; Employee

System

The user (Thomas) has authenticated.

The order has been created.

The order has beeshipped.

Approx. 10 times per day

Flow of events Actor System

1. Inputs either item ID or 2. Searches the orders.
customer ID into the system.

3. Selects the order.

4. Chooses to process the order

5. Checksawvailability of the item.

6. Packs the item.
Steps 5 6 are repeated until all the items are checked and packed.

7. Chooses to ship the order. 8. System asks for the payment method. @
9. Chooses the payments §

a
method. —

Q
10. Inserts the payment 11. Registers the information. =
information. =

12. Creates an invoice.

2. The order cannot be found.
1. System displays an error message.
2. The employee inputs the id again.
5a. Items are currently not in the stock.
1. System askie user whether he wants to order missing items.
2a. Employee decides to order missing items.
1. System asks whether to send partial order.
2aa. Employee decides to send patrtial order.
1. Ships the order.
2. [cont. happy day scenario]
2ab. Enployee decides not to send partial order.
1. Waits until all the items are available.
2. Ships the order.
3. [cont. happy day scenario]
2b. Employee decides not to order missing items.
1. Cancels the order.
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5b. Not all the items have beerleased.
1. Employee sends a partial order.
2. System marks items in the order as not released.
3. Not released items are sent after the release date.

10. Payment information is incorrect.
1. System displays an error message.
2. Employee inputs theaformation again.

12. An invoice cannot be created.
1. Employee tries again.

10.1.4.UseCase 2: Update Order Statukest Cases
Below the testcasesforU¢el &S wH Y! LRI G S h NRS NJidertified idzhedSce@akidNA
Matrix, Then the Tes€ase validity table which displays what sort of data makes for a valid test, and
last the Test Cases with Test data table, which shows examples of valid and invalid data.

The test cases are the sets of scenarios generated from the alternate scenaritig-dfdssed use
cases. At first, a scenario matrix, as can be seérairie18 below, was generated identifying each
combination of main and alternatiows.

Tablel8: Scenario Matrix: Update Order Status

Scenario Name ‘ Starting Flow Alternative

Scenario X successful status updat Basic Flow

Scenario 2, order not found Basic Flow A2
Scenario ¥ item not in stock Basid-low A5¢C a
Scenario £ item not released Basic Flow A5¢Chb
Scenario & incorrect payment info | Basic Flow A10
Scenario & not created invoice Basic Flow Al2

Secondly, the test cases were identified below. The headers of the columns are steps of main success
scenario of the fulhdressed usease. Each test case has its ID and a scenario/conditiom.blia19

there are no actual data values but instead, a valid (V), an invalid (I) or not applicable (N/A) values
used. InTable20 validation was replaced for the actual data values the system has been tested with.
These data values are identified for each of the test cases.
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Tablel9: Test Casklentification Table: Update Order Status
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Table20: Test Case Data Table: Update Order Status
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10.2. Domain Model
Figurel5 below is the domain model for the system. It shows how the different classes are related,
what their function is, and their attributes. It also illustrates the inheritance between the saper
subclasses, name@rder, Entityand Item.

Ordered

dateOrdered
requestedShippingDate
deliveryCompany

completed
Processing
processingDate
estimatedDeliveryDate Order OrderLineltem Item
completed - - -
id containg | Quantity of id
—— it ﬂ
Is.teaTuss L 1.7 1.7 Ezgrlzs:iption
- discount type
Delivered total price
deliveryDate
signedFor l‘}‘
deliveryCompany
completed ::’:TYPE
SupplierOrder Invoice CustomerOrder valalypes
cupplere paymeniDale has | eiceNo-
paymentMethod 0.7 1
paymentinformation
amount
0.* 0.*
has has
1 1
Supplier Customer
supplierType J}'
Entity
id
name
email
phoneMNo
address
orderHistory

Figurel5: Domain Model

In Figurel5, the Orderclass is a superclass S@plierOrderand CustomerOrderboth of which use
the same information as in th©rderitself. Entity is also a superclass &upplierand Customer
however,Customeinherits its attributes fronEntityas all the information they store is the same. Our
Orderclass also has$tate Pattern, which signifies thetatus(Ordered ProcessingDelivered of the
order as it is being processe@rderLineltenis aninstanceor a copy of our generittem class, it is
created for the specific order.

10.3. Relational Mode
The diagram on the next pag€jgure 16, illustrates the relational model for the system. It is a
representation of how the tables in the databasdlwtore information about the system and how
that information is connected.
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10.4. Database & SQL Script
This section describes the database and the use of scripts in the system, as well as a database clean
up scripts for ensuring the database is always in a valid state before and after tests are being run. A
relational database allows for relations betweeables and specific tuples, which reduces
redundancy and allows the tables to be cross referenced and joined. The database provided for this
project is a MS SQL version 12.0.2000.8 database, were as the current version is 14.0.1000.169
(Microsoft, n.d.) This means some newer features and statement cannot be used and as such when
researching MS SQL functionalities, one must be careful to take this into account. E.g. In newer
GSNEAZ2Y A (KS aLC 9- L{ ¢{sinoavailabls i BeNS SQI: dbtabase usezh S R
for the project.

¢KS FdzZt aONARLW OFy ©6S F2dzyR Ay GKS 506/t S| ydzadlpe
tables and inserting data into them. The first part of this clean up script is droppirexisting

tables shown irFigurel7é ¢ KA & Sy adzaNBa GKFG AF | GlFrotS gAGK |
dropped. This is done to clean thatdbase of all relevant tables to permit the creation of new table

with set predictable data.

=|IF OBJECT_ID('dbo.SupplierOrder', 'U') IS NOT NULL
DROP TABLE dbo.SupplierOrder:

—|TIF OBIECT_ID('dbo.Supplier', 'U') IS NOT NULL
DROP TABLE dbo.Supplier;

—|IF OBJECT_ID('dbo.CustomerOrder', 'U') IS NOT NULL
DROP TABLE dbo.CustomerOrder;

—|IF OBJECT_ID('dbo.Invoice', 'U") IS NOT NULL
DROP TABLE dbo.Invoice;

—]IF OBJECT_ID('dbo.Entity', 'U') IS NOT NULL
DROP TABLE dbo.Entity:

—IF OBJECT_ID{'dbo.Delivered', 'U') IS NOT NULL
DROP TABLE dbo.Delivered;

—|IF OBJECT_ID( 'dbo.Processing’, 'U') IS NOT MULL
DROP TABLE dbo.Processing;

=|IF OBJECT_ID( 'dbo.OrderOrdered’, 'U') IS NOT NULL
DROF TABLE dbo.OrderOrdered;

—JIF OBJECT_ID('dbo.OrderLineItem’', 'U') IS NOT NULL
DROP TABLE dbo.OrderLineltem:

—IIF OBJECT_ID('dbo.Orders', 'U') IS NOT NULL
DROP TABLE dbo.Orders;

—IIF OBJECT_ID('dbo.Item', 'U") IS MOT NULL
DROP TABLE dbo.Item;

[
N I Y R - e L R ST A e

PRI R

Figurel7: SQL Cleaunp Scripts

Next, the tables are recreated (as sérririgurel8) with all constraints and data types. This sets up

the integrity constraints which ensures the data entered is only asserted as valid if the constraints
are met to obtain consistency. Most the foreign keys are set to cascade on deletion and update,

so that, if an order is deleted no OrderLineltem, CustomerOrder, Invoice or Status will be deleted, as
opposed to being left without an Order to reference.

--OrderLineltem Table
-lcreate table Orderlineltem(orderReferenceld bigint not null,
itemReferenceld bigint not null,
quantity int not null,
constraint pkOIId primary key (orderReferenceld, itemReferenceld),
constraint fkOLIOrderId foreign key (orderReferenceld) references Orders(orderId) on delete cascade on update cascade,
constraint fkOLIItemId foreign key (itemReferenceId) references Item(itemId) on delete cascade on update cascade);

R =@ WD 0o~

o]

--OrderOrdered Table
—|create table OrderOrdered(orderIdStatusl bigint not null,
dateOrdered nvarchar(25) not null,
requestedDeliveryDate nvarchar(25) not null,
deliveryCompany nvarchar(25),
completed bit not null,
primary key (orderIdStatusl),
constraint fkOOOrderId foreign key (orderIdStatusl) references Orders(orderId) on delete cascade on update cascade);

W L R BRI ORI ORI R ORI R ORI R R

RJ = @D B0 = ;oA

Figurel8: SQL Table creation
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After this, data is inserted, in order to make sure there is some valid data to run testsFoguia
19the customerOrder insemin is shown. This inserts data into six different tables in a specific order,
as multiple or them have foreign keys to refer to the entries in the other tables.

14 | --insert Customer Order
15 insert into Orders values('Ordered’, 28, 1560608);
16 insert into OrderLineItem values( L , L s 3

17 insert intoc OrderOrdered values(lecepepepepeses, '16/85/2818', '18/85/2818', 'DHL', @);

18 insert into Invoice values('2@818-@5-17T@8:8@:88', 'Mastercard’, '5151 5151 5151 5151', 120808);
19 insert into CustomerOrder values( L , L - H

28
21 insert into Orders values('Processing', 18, 180608);

22 insert into OrderLineIltem values(Li 1, L s 2):

23 insert into OrderOrdered values(lec@eeeeeeeesal, '16/85/2818', '18/85/2818', 'DHL', 1);
24 | insert into Processing values(198008000000801, '28/85/2818', '22/85/2818', @);

25 insert into Invoice values('@5/17/2@18', 'visa', '4892 2812 2812 2@12', 90008);

26 insert into CustomerOrder values(li 1, L P 1};

Figurel9: SQL Object Insertion

10.5. System Sequence Diagram & OperaGamtracts
The following diagrams, called system sequence diagrams, show the interaction of the user with the
aeaisSy oKAES y2i akK2gAy3a AYYSNI LI NI 27F EaclkKS &ae a
diagram is followed by a list of Operation Costravhich accompany the steps in the System Sequence
Diagram

10.5.1.Use Case Lreate Order
Figure 20 on the left side displays the system

|
sequence diagram for the usmse Create Order.
fE The new order starts by entering the item id and the
:System . . H
Actor guantity into the order and system returning the tbta
| . . .
‘ ”i - ! amount. This Thomas enters a customer id in order to
until alllitems are entered ) | .
. getitemByld(id. quantity) N tie the customer to the order. System returns the
! . .
N R J customer information.
! I
i el 2 I | .
I S ) > The actor confirms the order and system returns the
| . . .
e customer__ - 4: total amount due to pay including discounts.
|
: confirmOrder() |
| 1
e - - _ el ncuging dscourts_______ J

Figure20: System Sequence Diagram: Create Orde!

Below inTable21 a list of Operation Contracts for every step in the System Sequence Diagram.

Table21: List of Operation Contracts: Create Order

Usecases Create Order

Precondition An Order instancéobject)ordermust exist
Post conditions | orderLineltenwas associated with the Order
order.discountvas updated

order.totalwas updated
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Operation enterCustomerld(id)

Usecases Create Order

Precondition An Order instancéobject)ordermust exist
Post conditions | customerwas selected

Operation confirmOrder()

Usecases Create Order
Precondition An Order instancéobject)ordermust exist
Post conditions | orderis validated and saved

10.5.2.Use Case 2ipdate Order Status

Figure21on the left sidedisplays the system
7% sequence diagram for the usmse Update Order
Lo — Status.
| S > Update starts inputting the id of the order after
! matching orders |
D i which a system searches for matching orders and

updateOrder(id, items, currentStatus, discount, total)_|
21

o changed ! returns them. The actor then inputs the
information about the order and the system
returns a confirmation.

Figure21l: System Sequence Diagram: Update Order S

Table22 contains a list ofhe OperationContracts for every step in the System Sequence Diagram.

(%))
0
(]
(&)
(@]
P —
o
©
Q
5=
[
)

Table22: List of Operation Contract: Use Case Update Order Status

Usecases Update Order Status

Precondition An Order instancéobject)ordermust exist

Post conditions | List of Order instanceg®bjects)orderListis created
List of Order instance®bjects)orderListis displayed

Operation selectOrder()

Usecases Update Order Status
Precondition An Order instancéobject)ordermust exist
Post conditions | An Order instancéobject)is stored irselectedOrder

Operation ~ confirmProcess()

Usecases Update Order Status

Precondition An Order instancéobject)selectedOrdemust exist
Post conditions | selectedOrder.statuis updated

An Invoice instancébject)invoiceis created
invoiceis associated witselectedOrder

6
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Operatio O D

Usecases Update Order Status

Precondition An Order instancéobject)selectedOrdemust exist
selectedOrder.statubas a value of Ordered

Post conditions | selectedOrder.statuis updated

10.6. Interaction Diagram
There are two types of Interaction diagrams. The Sequence Diagram and the Communication diagram.
Both are valid forms of UML notations in the Unified Prockssjever why someone would choose
one over the other depends on the project.

The sequence diagram has the added benefit of being able to display tHtowatiequence a lot
better than a communication diagram. Communication Diagrams on the other handhmbenefit

of being much more space efficient and easier to adjust during the conceptual phase. Allowing for
easy erase and adding of objects into the diagram, which lends itself more to be used in an agile
approach.The latter was also whw ithis projet the choice was made to use the Sequence Diagram

In addition to that, the ability to easily follow the célbw from the sequence diagram makes it easier

to document what is going on. As accordindltarman, 2004, p. 229)

Below inFigure22is the sequence diagram for Inserting an order into the datab@séarger version
can be found on the next page ligure23)

0
0
o}
&}
o
S
o
o
2
=
c
-

:CustomerQOrderDb ‘nhl‘ ‘ 1'nhf { l "F i ‘ ‘ ‘ ‘:Customerorder
|
|

Date, ,

insertCustomerOrder(id, orderDate, req
items, discount, fotal, customer, invoice)

insertC ustomerOrder({custOrd

getinstance()

T
I
|
I
|
I
|
I
I

dbConnection I

<--———-mm oo I
I
I

getC )

connection
TR AL - =L

salTemplate) .

input itg¢m info into sq\TempIate)

setinfo(index, getinfo())

getinfo()

return info
| e NG _

executeUpdate()

rowsAffected

result

oo TEEW =

Figure22: Sequence Diagram: Insert Order (Small)
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Figure23: Sequence Diagram: Ins@tder(Large)
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10.7. Design Class Diagram
The Design Class Diagram shown belowgnre?24visualizes the classes, their attributes and methods
as well as the relation between them. This is to clarify the architecture that has been used in the
system and identify potential problems

Due to the inclusion of the database into the system, design class diagram becomes more complex
and, therefore, constructing clear representation is vastly more important.

The graphical user interface classes, getters and setters are not incluthésl diagram as they
would obscure the critical parts of the system.

[

- ontvalent
et Typaby dFomDE ang]

g6 uatomerDce-ssOroertat oo
s G siorer e CusiomerOrder)

OrderDb
Cirteri g
CrderDall insetrder{ Cusiomerirder]

Figure24: Design Class Diagram

Please refer ta\ppendix Hor a large version of the Design Class Diagram.
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11. Construction

This phase in the Unified Process focusses on the implementation less critical parts of the system. This
chapter also focusses on all other features, standards and design choicesethiginto developing
the system.

11.1. Code Standards & Architecture

This paragraph focusses on the code standards used when constructing the program, the architecture
upon which the program is built and the design choices that had to be made during constructio

11.1.1.Code Standards
¢KS LINBINIY gFa ogNARGGISY Ay (SudMdia@ddgRienyss, 18908 WI O Qa
utilizes spaces for tabs to allow the maintenance of indentation acrostDdfsand a maximum line
length of & characters to maintain the readability in smaller terminal or IDE windows. This is
exemplified inFigure25 below. There was no reason to choose tabs over spaces as Eclipse easily
allows the use of both. Because of this it is strictly advantageous to choose spaces as they allow
compatibility across different platforms.

5%y

JOptionPane(message);
p-=-pane.createDialog(title);

Timer( , -event-->-popup.dispose());

popup.setModalityType(ModalityType .MODELESS);
popup.setAlwaysOnTop( ) e
popup.setVisible(

timer.setRepeats(
timer.start();

Figure25: CodeStandards

There are also ample comments present to ensure ease of understanding for future iterations or
implementations of the code. The program follows a very descriptive method and variable naming
convention that is convenient for pinpointing where thare being used and for what purposes. This
one was chosen over a shorter, lesscriptive naming convention which would have to make
organizing code and iterating over it simpler. A variable naming convention where the names would
be abbreviated or eveshortened to their first letters would be faster to type, but more difficult to
decipher for a third party that has not worked on the program.

Examples-igure26 andFigure27 below.
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Figure27: CodeStandards: Variables

11.1.2.8-Layer Architectur@
When constructing a software system it is critical to think about the architecture of the system before
the actual coding starts. Using the proper architecture ensure the system willhigiveohesionand
lowcouplingp Ly fF@&YlFIyQa GSN¥a GKAa YSIya (GKS aeadasSy
class is specialized to handle one, and one thing only. Programming this way ensures that the classes
are easily adaptabl® anynew changes in the future. Shidoy’ S LJ- NIi OKIl y3Ss 2yf &
immediate connected classes nextd be changed, not anyf the other ones(Barnes & Koélling, 2017,
pp. 259, 260)
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There are a few choices in terms of architecturet the choice was made to work withtaree-layer
architecture, where the classes are separated into three different layers, se€idhec28 below
whichalso works well with the use of databases

GUI Layer

Control Layer

Model Layer Database Layer \

Figure28: 3-layer architecture

Since the GUI layer (graphical user interface) should be easily replaceable by the new ones, it is the
thinnest layer of the system. The control layer holds all the logic of the system and communicates with
the GUI, the model and the database layers toegsdhe information. Model layer, as known before,

is now split into two parts, model and DB (the database) layer. The control layer also takes an input
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from the user (through GUI layer) and inserts it to the database layer from where then the data can
beinserted into the database. All the model classes are stored in the model layer and for each of these
classes there is a database class created in the database layer. Through the database layer the control
layer accesses the database.

11.1.3.Design Choices

Ensumg unique identity in the database

During the construction phase a discussing emerged about, how uniqueness should be ensured to
identify orders and other elements. Initially, an approach to generate the identities through Java was
discuss as opposed to Viag MS SQL generate them, because it would allow a more pleasing
separation between customer and supplier orders. Ultimately it was decided against, as it would result
in a lot of overhead, as the database would have to be checked for matching ideatiti¢kis would
dramatically impact the performance of the system. In the end, it was decided to use the identity
function in MS SQL, as this is a more efficient and lessaomsuming solution.

Stubs

To focus on the critical parts of the system, it wasided to implement stub for some functionalities.

This was also used to have temporary methods. As the system was developed fewer and fewer stubs
were present as they were replaced by functioning methods.

Lambda
Lambda were used in the action listenerghie GUI, as they greatly increased the clarity of the
methods instead of having a larger code biq€kacle, 2017)

10 heuristics

During the project, the 10 heuristi¢€ampbell, 2015 ere consideed and as many as possible were
follow, but due to time constraints not all of these could be fulfilled. User control and freedom was
included by allowing the user to go back and forth as they please. Consistency and standards was
established by making seithe interface around the current panel was the same in every window.
Error prevention was achieved by displaying error messages and preventinglwmformation to

be entered. Efficiency of use was considered by improving the performance of thenstrsisugh

SQL query optimization and minimizing the number of queries to the database. Helping users with
errors is greatly aided by the informative error messages, which can be relayed to the developers for
bug fixing. Documentation is included with thgsteem to enable the customer to assess the inner
workings of the system.

ACID

When designing the transactions to communicate with the database, ACID (Atomicity, Consistency,
Isolation, Durability) was used to ensure the validity in the event of errorer€Em a transaction
would cause the entire transaction to be rolled back, as a partial update would likely cause the data
to be invalid and/or make future queries and updates return wrong or invalid information.
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12. Transition

The transition phase of the Unified process is short and simple, it focusses on the final rounding off of
the project and highlights the transition from developer to cliefhis chapter features a short
description of the user manual that comes with theta/are system.

12.1. Manual
To make the transition as smooth as possiblenanual was written on how to operate the software
system. This is a thin brochure that describes the product, Vengeful Games Inventory. It includes all
the instruction, from how tastart the program to the actual order creation (which is the main use
case of the system). At the end of the brochure, there is a contact to the developers, in case of any
problems.

Please refer ta\ppendix For the full manual.

70



2" Semester Project

PART IV

Discussion and Conclusion
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The discussion and conclusion focusses on evaluating the results of project. In order to achieve this,
some the conclusiornas beerdivided into three sectionas according to theeport writing guide by
(Nordbjerg & Nielsen, 2011)

Below are the three problem statements, they will be addressed individually, followed by a
conclusion on whether the goal has been achieved.

/'y GKS STFAOASYyOeé |yR dzaloAftAGE 0SS AYONBIaSR Ay
needs? If yes, to what extent can the change be done before the requested deadline?

A simpler Ul and concise program functionality will increase daily peaioce and therefore

maximize possible company profit. However, the project planning was not accurate enough to

ensure that all the necessary features could be implemented before the requested deadline, but the

critical use cases have been developed anplémented

How, and in what way, can statistics of items and customer be implemented to make a significant
contribution to the future business development of Vengeful Games for the next 5 years?

Statistics will provide an overview S O2 YLJ y@ Qa TFdzy OiA2y 20SNI | 2y
information can be used to evaluate where the company may be generating less profit or even losing
money. In the next 5 years this could be a great benefit to it in terms of inventory and sale

optimizaion.

Within the timeframe, in what way to ensure that all the data inserted by a user are valid and
operations executed simultaneously?

The program uses SQL transactions to ensure that changes to data in the database are executed in
one action or rolled back if they encounter an error. Data cannot be modified or read while it is
being modified as part of a transaction.

Discussion & Conclusic

The conclusion is that the most critical parts of the program have been implemented and are fully
functional, buttt§@ R2 y 203 O2@0SNJ I tf 2F GKS Of ASydQa NIIj dz

Improvements include further implementation of threads, mutual exclusion and subsequently
RSIFRt 201 LINBGSylGAzy (2 AYyONBIFIaS (KS LINPRINI YQa LIS
of daa processing. Statistics could also be included in future iterations as a feature for analysis.
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13.3. Reflecton:
During this project the group was familiarized with the concept of iterative design,-émaht
development as well as database management. Thatiter design that was followed divided
development into iweek iterations that focused on a single use case implementation in order of
most critical to least critical to program functionality. The fremd development was focused on
creating an easyo-use and easyto-understand graphical user interface based on the 10 heuristics
of a good graphical use interface. In terms of database management, many optimizations and
stability features are implemented to ensure it is fast and does not allow data casrupti
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14. Group Process

Thischapter focusses on evaluating the group process duringreehester project at the Computer
Science course at UCN Aalborg. It features the group contract and an evaluation of the process which
takes into account some key aspects of working in a group.

14.1. Group Contract
As soon as the group was formed in the first week of tHes@mester, a group contract was set up in
order to ensure the full cooperation of all team members involved. It is a straight to the point
document with what is expected and podsibconsequences. The full document is included in
Appendix GAIl group members agreed and signed the group contract which has now become in
integrated part of this document. Their signatures have moved to the title page of this report. By
signing this title page, all participants agree that these are also valid for the group contract in the
appendix.

14.2. Evaluation oGroup Process
This section evaluatdhe process of the group to establish how well it collaborated on the project.

Collaboration

We used the limited time we had as adequately as we could, but the total sum of time we had could

not be effectively utilized. This is because we did not yet have all the knowledge of what we were
SELISOGSR (2 R2X (GKSNBT2NB regyire iatkrkeyision &hd possiblyg LINS Y I (i o
changes. We feel like we were not always contributing to the best of all our individual abilities. We
communicated efficiently and rarely encountered problems of misunderstanding. We always asked

to ensure that if anyoa had an opinion to voice they would do so that it could be acknowledged.

The group feels thahkoshas shown great development in terms of his assertiveness in the group,

AGQa | ANBFG AYLINROSYSYG FNRBY (GKS dddhdldan 2 F GKS L
AYLINRGS 2y® 5dzS (2 GKAA 0SAYy3 {AY2yQa TFANROG (GAYS
more leadership and could have put more effort into organization. Our group collaborated towards a
common goal.

Coordination

It was agreed uporhiat the group would meet every weekday (unless otherwise specified) and that
we would work whenever we had the ability to do so. It was unanimously understood that the
product itself was not as important as the development process, report and ultimately th
knowledge and experience we gained during it.

Information

The group spent time querying our client for input both on how he would like the system to function
and on what his opinions is on the iteration of the system so far. We also did research from the
provided course materials, as well as individual research from outside sources. These sources include

Group Evaluation

various books, articles and websites which are sourced in our report.
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Coalition

Group morale remained high throughout most of the project, there wab bigthusiasm, light
heartedness and humour present. During the times of difficulty or prolonged hitches nobody reacted
with irritation, stress or discontent.

Control

Our work is being held to a high professional standard, we adhered to our group comtcact a
enforced the rules we all agreed upon. We strived to create a-tigtiity product that would be
usable, efficient, simple and dynamic. Each group member can work on their own as well as with
other members of the group.
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Appendix A.  Glossary

ST

3-Layer Architecture An architectural design choice which separates software code into three
different levels, the Graphical User Interface layer(which takes care of user interaction), The Control
Layer(which takes care of the logic) and the Model layer(which handles the data).

Activity Diagram An activity diagranis a visual representation of a sequence of actions performed
by an actor(Larman, 2004, pp. 477,478)

AnpartsselskaberA company owned by a single or more owners, who are not personally accountable
F2N (KS fibahoeshng dBtihave a management, including articles of association and a
founding document. Translated fro(&rhvervsstyrelsen, 2018)

ApS see Anpartsselskaber.

Brickand-Mortar: A traditional storeinanre@ dzA f RAy 3> WodzAf 4 o6& oNRO1 & |
Brief Form See Us&€aseg, Brief Form.

Business Casé\ document which defines what is to be done, why, and what the timescale and costs
involved are.(Cadle & Yeates, 2008, pp.-80) (See also: Cofdenefit Analysis, and Payback
Projection).

/

Casual Formsee UseCaseg, Casual Form.

Change ManagementiChange Management (CM) refers to any approach to transitioning individuals,
teams, and organizations using methods intenttlede-direct the use of resources, business process,
budget allocations, or other modes of operation that significantly reshape a company or organézation.
(Duffy, 2018)

ClicksOnly: See Internet Pureplay.

Code Standardst / 2 d®id/entions improve the readability of the software, allowing engineers to
dzy RSNRARGIF YR ySg O2RS YAOIRIeIIWANO1f & YR (GK2NRAAKE 8¢

Appendces

81



Appendces

2"d Semester Project

Communication DiagramSee Interaction DiagraqmCommunication Diagram.
Complexity SeeUse CasesComplexity

Conclusion After weighing out the positives and negatives in escussiona conclusion can be
drawn about the success of the project, answering the questions stated in the problem statement.

Construction See Unified Proceggonstruction.

CostBenefit Analysisd ! y S&GAYFGA2Y 2F &aiNBy3aIGKa FyR 6SIF1YyS
0KS @lrtARAGE 27F I yBragyWEa G YSy i 0ST2NBKI yRE

CoverageSee Use Case<overage.
Criticality: See UsedSesg Criticality.

CRUDA UseCase which focusses on a combination of four primary data manipulation tasks; Create,
Read, Update and Delete.

5

Design Class Diagrand!  adF 0A 0 @AS¢g 2F (GKS Oftlaa RSTAYA(GA?Z2
YSGK2Ra 2F GKS Of | (Batnfd 20040ph IDKA Y (GKS aeadSvyo
Digital BusinessEvery aspect of the business that is managed through digital technologies and media,

for example optimising and improving competitiveness and internal processes with online and
traditional channels to market and supg@hafey, 2015, p. 15)

Discussion Addresses the positive and negative aspects of the project and discusses any
improvements for the future.

Domain Model Visual representation of conceptual classes or-gi#alation objects in a domain.
(Larman, 2004, p. 135)

9

ECommerceY al ff St SOUNRBYAOFfft& YSRAIFIGSR AYyF2NN¥IOGAZ2Y
SEGSNY It &GChhffeySZ0B5f pRIS)NA £

Elaboration See Unified Proceg<£laboration.

Emergent StrategydA dynamic approach to business strategy, which is developed iteratively and
therefore, strategic analysis, strategic development and strategy implementation are developed in
LJ- NJ (ChaSdy 2045, p. 191)
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Empirical Researchresearch performed using empirical data, gained by and/ or verifiable by
observation or experience, rather than theory or pure lo¢@xford Dictionaries, 2018)

Employeetask-goattable: dDescription of how the most important tasks are carried ohty & (G S LJa ® ¢
(Toftegaard, System Development Repetition Module 01, 2018)

EnkelmandsvirksomhedA company owned by a single owner, who is personally accountable for the
company (including any debt), which may or may not have any employees. Translated from
(Erhvervsstyrelsen, 2018)

C

Feasibility StudyA study on the feasibility of the project. It covers a full business analysis including
stakeholder analysis, SWOT analysis and a business case.

Fully Dressed Fornsee Us€aseg Fully Dressed Form.

L

IDE See Interactive Development Environment.

Inbound LogisticsThe management of material resources entering an organisation from its suppliers
and other partners(Chaffey, 2015, p. 263)

Inception: See Unified Procegdnception.

Integrity Constraints a set of constraints desigd to maintain the integrity of the data inside a
database. Examples are for example specifying a data type for each data item, or specifying that a
record in one file must be related to records in other fil@&masri & Shanat, 2017, p. 51)

Interaction Diagramdé ! 3ISYSNI €t AT GA2y 2F G662 Y2NB aLISOAL AT
FYR {SldzSy 0SS RAIFINI YD LG Aff dza(llaidani D@, p.224,22)0 2 S O (i 2
Interaction Diagramg Communication Diagramx L £ £ dza i N} 6§ S 202S 004G Ay G SNI O A
F2NXIFGS Ay 6KAOK 2062S00Ga OF (arméh, 2008, 1p.QBR | y& g KSNB

Interaction Diagram¢ SequenceDiagram dillustrate [object] interactionsin a kind of fence format
in which each new object is added to the rigfitarman, 2004, p.222) ONB I Ay 3 I WFSy O0SQ
which includes method calls.

Interactive Devéopment Environmeny G! a@adSY F2NJ adzLIR NI AYy3a (KS
(TheFreeDictionary, n.d.)

Internet Pureplay An organisation with principally an online preseiiGtaffey, 2015, p. 66)
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a

Methodology: Guidelines to follow for completing activitiesfor example Waterfall, UP, Scrum,
Kanban(Kondylis, Unified Process and good practices from Scrum, 2018, p. 2)

MissionY & ¢ KS ¥Fdzy RI Y S yeinterprise libdtNikifes $he raftire of yfs business and
LINEGARSE AGNI 08320 RANBOGAZ2Y ( 2(Bldsf £oBR & Kuiisikerdza S
2006, p. 76)

Mock-up: An initial visual representation for tteystem with the intent of gaining feedback from the
customer.

h

Organisational CultureThe culture of an organisation is defined by its habits and the written an
unwritten rules of the organisation.

Organisational FormA visual representation of the dision of people and power in an organisation,
according to the division by Mintzberg.

Organisational Structure A schematic visualisation of how the organisation is organised. Often
following standardised structures.

Operation Contract A more precise desiption of system behaviour which uses a fmed post
condition form to describe detailed changes to objects in a domain model, as the result of a system
operation.(Larman, 2004, p. 181)

Outbound LogisticsThe managemérof resources supplied from an organisation to its customers
and intermediaries(Chaffey, 2015, p. 263)

t

Payback ProjectionAlso referred to as Payback Period, refers to the required amount of time for an
investmentto breakeven and subsequently become profitab(Bragg, 2017)

Persona Profileis a fictional, yet realistic, description of a typical user of the pradttzriey, 2015)

Phase PlanA schematioverview of the different phases of the project, including the iteration length,
deadlines and relevant artefacts which are vital for the completion of each phase.

t 2 NI S NI 3A clpssiclanied@ni 1980by Michael Porterwhich depicts five main copetitive
forces that affect a companyChaffey, 2015, p. 199)
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Prescriptive Strategya ! vV | LILINR I OK (2 o6dzaAySaa aidNraGaS3aex oKAC
a set sequence aftrategic analysis, strategicdevely Sy G ' yR a i N} G6S3& AYLI SYSy
(Chaffey, 2015, p. 191)

Problem Statementd! LINPO6f SY &adGFdSYSyid Aa I Of SFNI O2y OAasS
G2 06S FRRNBaaSR 0@ (CeptardNEhasiLBAStrom200HA y I (S| YDE

Project Plana detailed description of the entire scope of the project, in chronological order, including
required artefacts for process clarification.

Push and Pull ModelThe degree to which the company pushes the product onto the market through
for example advertising, or the customer pulls a product to the madlketto high demand.

W

Relational Model Formal model of relational database. Represents the database aleation of
relations. Used for building functional databas@dmasri & Shamkant, 2017, p. 180)

Relational DatabaseA database is a relational database when the tables inside the database contain
objects which have a common relation in the sense that they are of the same type. Every new type
will be a separate table in the databagElmasi & Shamkant, 2017, p. 54)

Requirements dCapabilities and condition to which the systepand more broadly, the projeemust
O 2 y T AIdivhan, 2004, p. 54)They can be separated into functional and nduectional
requirements.

Risk AnalysisA process which identifies, analyses and assesses the possible risks involved in a project
and assigns a risk probability and severity rating to them in order to create a total risk value. The higher
the value to mora@mportant it is to address the issue.

{

Sequence Diagranmsee Interaction Diagram Sequence Diagram.

Stakeholder AnalysisA systematic plan which avoids unexpected difficulties by identifying critical
stakeholder groups, their interests and spots anyeptial trouble. It can also help in identifying
potential allies and coalitions and help manage relations with th@@oddy & Buchanan, 1992, pp.
55,56)

StatePatternd { G §S RSaA 3y LI (G S NYesikshehavd s based dh8sfntekngl h o 2 S
a it (Kémagn.d.)

SCM See Supply Chain Management
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Supply Chain Managemelt & ¢ KS O22NRAYIlGA2Yy 2F €t adzalid e |
suppliers and partners to its customéd (@raffey, 2015, p. 252)

SWOT AnalysisStrength, Weakness, Opportunity and Threats analysis. Depicting an overview and
description of the various internal (SW) and external (OT) factors that may affect a buéiBlesss,
Cook, & Hunsaker, 2006, pp. 86,87)

System Sequence Diagradi picture that shows, for one particular scenario of a use case, the events
that external actors generate, their order, and ingrstem events. Allystem are treated as a black
box; the emphasis of the diagram is events that cross the system boundary from actors to sy/stems.
(Larman, 2004, p. 176)

A N A

System Visiona ! & K2 NJi ESOdzi A @S 2@FSNBYKI 6 RE OHaN
(Larman, 2004, p. 58)

ggodaal

TestCasesi! G(GS&ad OFL&asS A&a | &aSid 2F (Said Ay(Sotwarg SESOd
Testing Class, n.d.)

Transition See Unified ProcegSransition.

Unified ProcessA Unified Process (UP) is a software development process that describes an approach
to building, deploying and possibly maintaining software. As accordirfgdaoman, 2004p. 18)

Unified Process; Construction dSystem design, programming and testing. Building the remaining

system in short iteratiors(Toftegaard, Planning by UP, 2017, p.ii8pired by(University of Chicago,

nd,p.17%p 5STAYSR o0& aly LGSNYGAGS AYLIESYSylliliAazy 2°
FYR LINBLI NI (A 2Wanfad RIOREBI 28 YSy (¢

Unified Process; ElaboratioryY  @efofSan understanding of the problem domain and the system
architecture, risk significant portions may be coded/tested, about 80% of major requirements

A RSy (i (Taftédg&aRig Pdainning by UP, 2017, p.ik8pired by(University of Chicago, n.d., p. 16)

Unified Procesg Inceptiony G 9 aidl 6t AaK GKS odzaAySaa OFasS FT2N &
2F GKS NBIldANBYSy(as (BDfiedaard; PlanSingypySUP(i 201706l itB)SredS ¥ F 2 NI «
by (University of Chicago, n.d., p. 15)

Unified Process, Transitiony ¢ 5SLJ 28 (GKS &d@adSYy Ay AdGa 2LISNIF A
FSSRo I O1 | Yy R(Tofe§daitl, Pannidg/ hy &UP, 2017, p. iB®pired by (University of

Chicago, n.d., p. 18)
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Unique Selling PointA part in the strategy of the company which is unique to this company, when
compared toits competitors, with the aim at attracting customers.

UP see Unified Process.

UseCasesa I 02 t frefatedisicegs agdTailure scenarios that describa@orusing a system
(2 & dzLILJ2(baEmart, 20848 B3) ¢

UseCasesg Brief Form ¢Brief one-paragraph summary. Usually of the main success scénario
(Larman, 2004, p. 66)

Use Caseg Casual Forma Ly F2 NXY I f LI NJ INJ LIK F2NXFGd adzZ GALX
& O0Sy I (NGkntad, 2064, p. 66)

Use Cases Complexity The degree of complexity, in other words, intricate and complicated, the use
case presents.

Use @sesg CoverageThe degree of coverage depicts how large the use case is. In other words, how
much of the software system is described by this one use case.

Use Cases Criticality: The criticality of a use case refers to the importance of this use catte i
software system.

Use CasegFullyDressed Forma ! £ £ &adSLJA FyR @FNAFGAZ2Yya 2F (GKS d:
Ay Ot dzRSa AdzIRNIAY3I a800A2yas & delmnan 2004 9NB)02 v RA ( A

4+

Visiony 4! RS
OdzZNNBy i NBI
p. 77)

A 2 4 A x

AANBR FdzidzNE AYF3IS 2F GKS 2NBFyAal GA2)
FtAGASE YR SELISOGSR F(BaindzsNEBoliORAOFA G A2y &
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Appendix C.  FullProblem Statement

Problem Statement; Vengeful Games.dk.

Student names

Linda Fuchs, Simon Jensen, Juliana Palkova, Dimitar Pilyakov, Akos Skutovics

Title (initial) Vengeful Games Bookkeeping system
Vengeful Games is an online store, which sells board games and baoaedagaessorieg
Currently Vengeful Games has an inadequate bookkeeping system and have several
requests along with some existing features.

Problem / Vengeful Games is having problems with the administrative side of the business.

Problem area

includes the handling of customers with multiple orders and accessing the accum
price of items in an order/orders. These issues along with other minor issues result i
of frustration while running the business. As a result, it takes the owner several hours
day to run the administrative side of the business, which is not the reason the busine
started to begin with. In addition to this, the customer would like taabée to view statistics
and graphs related to sales and contribution margins, as this can help get a better se
which items and customers are more worth cultivating than others.

¢KS YFAY LINRBofSYya 2F +Sy3S¥dz D blwvéng fur
points:

1. The customer wants to be able to more easily find multiple orders associated wit
customer.

2. Cannot easily access the accumulated price of the items in the order/orders.

3. Cannot easily manipulate the data about multiple orders lyghme customer.

4. Lacking clarity of how the business is going and the value of different areas
business.

Problem
statement

Can the efficiency and usability be increased in a bookkeeping system according to V
DFYSaQ ySSR&A&K xtdntfcandte Xitangel e dan& before e reques
deadline?

How, and in what way, can statistics of items and customer be implemented to m

significant contribution to the future business development of Vengeful Games for the
5 years?

In what waydo we ensure that all the data inserted by a user is valid and operation
executed simultaneously?

Method /
procedure

This project is to be carried out using the UP development methodology, which mear
UML diagrams are to be made to hedpucture the project and system. This will be dg
dzaAy3 a! a[ SGé¢d
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Y Aa (G2 0SS gNARGGSY Ay W@l ¢
90fALAS L dAAY dG2AYyR24. dzhf RS

To construct a dtabase to persistently store items, orders and customers, MS SQL ig
dZaSR® daAONRA2FG {v[ {SNBSN) alyl3aSYSyd

To ensure the quality of this system, scope and feature creep will be in focus and te
to be conducted.

In addition, options for statistics and graph algorithms will be examined and implemg
in a reasonable fashion according to the wishes of the customer.

94



2"d Semester Project

Appendix D.  TenPrimary Cultural Characteristics

According to(Larson & Gray, 2011, pp. 78) G NEa S| NOK &adzZaasada GKI
characteristics which, in aggregate, capture the essence of culture:

1.

10.

Member identity: the degree to which employees identify with the orgatima as a while
rather that with their type of job or field of professional expertise.

Team emphasisthe degree to which work activities are organized around groups rather than
individuals.

Management focusthe degree to which management decisions take iaccount the effect

of outcomes on people within the organization.

Unit integration: the degree to which units within the organization are encouraged to operate
in a coordinated or interdependent manner.

Control the degree to which rules, policies aditect supervision are used to oversee and
control employee behaviour.

Risk tolerancethe degree to which employees are encouraged to be aggressive, innovative
and risk seeking.

Reward criteria the degree to which rewards such as promotion and salameases are
allocated according to employee performance rather than seniority, favouritism, or other
non-performance factors.

Conflict tolerance: the degree to which employees are encouraged to air conflicts and
criticisms openly.

Means versus end orientadin: the degree to which management focuses on outcomes rather
than on techniques and processes used to achieve those results.

Opensystem focusthe degree to which the organization monitors and responds to changes
in the external environmer.
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Appendix E.

DesigrClass DiagramFull

ItemController

EntityController

-itemDb : ltemDb

«constructors ItemController()
+getlitemTypeByldFromDb(long)

-cusDb : CustomerDb
-ordCon : OrderController

«constructors EntityController()
getAllCustomersList()

OrderController

-CustomerOrderDb: customerOrderDb

«constructors OrderController
+deleteCustomerOrderByld(long)
+getAllOrdersList()

getCustomerByld(int)
getOrderHistory(int)g, String, String, String,
LinkedList<OrderLineltem=, int, double, Customer)

«Interfaces
CustomerOrderDblf

deleteCustomerOrder(long)
getAllCustomerOrders()
getCustomerOrdersByCustomerld(int)
getCustomerOrdersByOrderld(long)
insertCustomerOrder{CustomerOrder)

«Interface»
OrderDblf

insertOrder{CustomerQOrder)

‘:’] _____ L — — 4

«lnterfaces
ItermDbIf

deleteltem(long)

edititem(long, String.

String,

validTypes, int, String)

getitemByld(long)

getitemTypeFromDb(long)

insertltem(String, String, validTypes,

int, String)

SupplierOrderDb
getOrderByld(int)

+getCustomerOrderByld(long)
+getCustomerOrderCurrentStatus(long)
+getCustomerOrderHistory(int)
+getCustomerOrdersByOrderld(long)
+getlastCustomerOrderldentity()
+getlastinvoiceNo()
+getOrderLineltemsByOrderid(long)
+insertCustomerOrder(long, String, String,
LinkedList=OrderLineltem>, int, double, Customer,
Invoice)

+updateCustomerOrder{long, String, String, String.
LinkedList=OrderLineltem=, int, double, Customer)

1

OrderDb

insertOrder(CustomerQrder)

CustomerOrderDb

-iCon : ItemController

| -buildObject(ResultSet)
-buildObjects(ResultSet)
-buildOrderLineltem(ResultSet)
-buildOrderLineltems(ResultSet)
-buildStatus{ResultSet)
+deleteCustomerOrder(long)
+getAllCustomerOrders()
+getCurrentStatus(long)
+getCustomerOrdersByCustomerld(int)
+getCustomerOrdersByOrderld(long)
+getlLastidentity()

ItemDb

-buildObject(ResultSet)

«Interface»
SupplierDblf

deleteSupplier{int)

editSupplier(int, String, String, String,

String, Object)
getSupplierByld(int)

insertSupplier(String, String, String,

«Interface»
CustomerDblf

-buildObjects(ResultSet)

+deleteltem(long)

+edititem(long, String, String. validTypes, int, String)
+getAll()

7 +getlitemByld(long)

+getltlemTypeFromDb{long)

+insertitem(String, String. validTypes, int, String)

+getLastinvoiceldentity()
+getOrderLineltemByOrderld(long)
+insertCustomerOrder(CustomerOrder)
+updateCustomerOrder{CustomerOrder)

SupplierDb

-buildObject(ResultSet)

-buildObjects(ResultSet)

+deleteSupplier{int)

+editSupplier(int, String, String, String, String,
Object)

-executeQuery(String)

+getAll()

+getSupplierByld(int)

+insertSupplier(String, String, String, String, Object)

DbConnection

-dbConnection : DbConnection
-dbName : String
-instanceName : String

CustomerDb

insertCustomer({Customer)
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-buildObject(ResultSet)
-buildObjects(ResultSet)

— | +getAll()

+getCustomerByld(int)
+getLastldentity()
+insertCustomer(Customer)

-portNumber : String
-serverName : String

+aetinstance()

-connection : Connection
-DbConnection()
+getConnection()
-getPassword()
-getUserName()




2"d Semester Project

Ordered Processing Delivered
-completed : boolean -completed : boolean -completed : boolean
-dateOrdered : String -estimatedDeliveryDate : String -deliveryCompany : String
-deliveryCompany : String -processingDate : String -deliveryDate : String
-requestedShippingDate : String «constructor Processing(String, -signedFor : boolean
——————————— - «constructors Ordered() String, boolean) «constructors Delivered(String,
| «constructors Ordered(String, String, boolean, String, boolean)
: String, boolean)
|
| 1 1 1
|
|
|
|
|
|
|
: «Interfaces
| Status
: getName()
| getTypeDelivered()
10.. Y | — [>{ getTypeOrdered()
A4 | getTypeProcessing()
Order : isCompleted()
-currentStatus : Status | setCompleted{boolean)
-delivered : Delivered B
-discount :it T T T 777
-id : long
-items : LinkedList<QrderLineltem> Item
-ordered : Ordered OrderLineltem ——
-processing : Processing -quantity : int —FﬁE_SDrIpIIDn  String
-total : double - -id: long )
«constructors OrderLineltem({ltern, -name : String
«eonstructor» Order({long, —> int) ﬂ ~price : int
LinkedList<OrderLineltem>, Status, int, 1 1. «constructor»OrderLineltem(long, 1. -releaseDate : String
double) String, String, validTypes, int, -type : validTypes
String, int) «constructors ltem(long, String, String,
validTypes, int, String)
N T
Iy * |
IO" |
| |
| |
| |
| |
SupplierOrder CustomerOrder mm————— J :
-supplierld : long -customer : Customer | |
«eonstructary -invoice : Invoice | A\ -
SupplierOrder{int, wconstructor» CustomerOrder() ‘1— : QEEEE?;ED;”»
LinkedList<OrderLineltem>, wconstructor» CustomerOrder{long, | - bz
Status, int, double) LinkedList<OrderLineltem=, Status, int, I +validTypes
double, Customer, Invoice) :
|
5 X :
i0- 10 |
| | T
| | |
____________ '_1________________________________.'__________________J
| | *
| i1 0..
Suppli :
o - Stu.pp er Customer Invoice
:emarile?SS-trin;ng -orderHistory : List<CustomerQrder= -amount : double
.id - int «constructors Customer() -cusOrdDb : CustomerOrderDb
-name : String «constructor» Customer(int, String, -invoiceNo : \DI’_TQ )
-ordrHistory : List<Order> String. String, String, -paymentDate : Stiing
-phoneNo : String List<CustomerQOrder>) -paymentinformation : String
-supplierType : Object -paymentMethod : String
wconstructors Supplier(int, «constructors Invoice() )
String, String, String, String, «constructors Invoice(long. String,
List<Order>, Object) . String, String, double)
Entity
IS -address : String
lo.* -email : String 4’1\
: -idzint lo.x
| -name : String |
| -phoneMo : String |
: «oonstructors Entity(int, :
| String, String, String. String) :
|
| |
| |
___________ - |
|
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2"d Semester Project

Appendix G.  Group Contract

Group Contract

DMAI0917 - Group 1

February 23, 2018
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