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ABSTRACT

Karunarathna Shopping Centre is a modern retail business which located in Thalduwa,
Avissawella town. Currently they are selling large varieties of items including textiles,
stationaries, house hold items, foods etc... They are planning to expand their business by
modifying as super market within next two years. Predicting of items which they required to
improve has become a challenge for them. Also currently they maintain their inventory using a
computerize system with very primary features. Predicting demand of items and inventory
positioning may definitely become a tough task to them, particularly when they enlarge
business. Because of the poorly maintained inventory, currently they faced more difficulties in

continuous supply of goods to customers and failed to actively monitor the movement of items.

This system intends to improve their stock management process and plan their item ordering
process systematically by analysing and forecasting existing selling items. For analyse
forecasting next two years sales use as measurement. System also upgrade with fully

computerize stock management features.

Considering their present situation a computerize system to measure demand forecasting for
stock item with inventory handling functions is a great opportunity. Business administration
can manage stocks efficiently and enable profit maximization. Also they can manage a more
organized warehouse and improve accuracy of inventory orders. Furthermore they can plan and

anticipate for future demand, in advance they can react immediately.

The system has adapted MVC (Model View Controller) architecture and object oriented
techniques. Unified Modelling Language (UML) was used for analysis and design. C# language
with .NET framework 4.5 and visual studio 2017 was used to deploy the system and
Crystal Reports XII1 was used for report purposes, meanwhile SQL Server 2016 R2 was used
to handle databases. System support in any web browsers including chrome, Internet Explorer,
Firefox. Since this is a web based system, it could be operated either in Windows or Linux

environment.

System was effectively developed and successfully implemented. According to user evaluation
feedbacks, developed stock management and forecast system fulfills and satisfies requirements

of Karunarathne Shopping Centre.
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1.INTRODUCTION

1.1 Problem Statement

Today we are living in a competitive world. Therefore, businesses needs to adapt for changing
circumstances in future. All requirements of the business sector needs to be technically accurate
and practical. Demand forecasting is the best solution for any business to access the probable
demand for its items and to manage purchasing and ordering items accordingly [1]. In common

practice, perfect demand forecasts lead to efficient and satisfactory customer service.

Karunarathna Shopping Centre is a two story building, selling large varieties of items which
have more than 50 years in retail business experience. They are going to expand their business
within next two years. Predicting of items which they required to increase has become a
challenge for them. Currently they are maintaining inventory handling system with very
primary features. This system intend to plan their item ordering process systematically by
analysing and forecasting existing selling items. System also upgrade with fully computerize

stock management features.
1.2 Motivation

Demand forecasting is very effective concept in Inventory Management Process [2]. Most of
supermarkets in Sri Lanka do not follow proper forecasting methodology for their item handling

process.

At the moment Karunarathna Shopping Centre selling more than thousands verity of items
which purchasing from large number of suppliers. They are going to enhance their business
within next two years by increasing verities of items. Currently they have inventory
management system with very basic functions and most of operations are done manually. But

with the competitiveness, they are looking for new stock handling system with new features.

Considering their present situation a computerize system to measure demand forecast of stock
item with inventory handling functions is a great opportunity to them. They can plan and
anticipate for future demand, in advance they can react immediately for any situation in stock

handling.
1.3 Aim and objectives

The main aim of the system is to forecast item demand, control stock management and support
to expand the business efficiently and effectively. Following present the objectives of the

project.



1. Investigate the existing inventory controls and identify potential capability to expand the

business

2. Planning inventory levels. (ex. Increase order quantity, new items, promotions, Seasonal

variations etc.)
3. Developing a mechanism to reduce item obsolescence cost and item receiving delays.

4. Make important business decisions to expand the business by identifying expanding areas,
risking areas and areas required to develop.

5. Develop a system to identify item demand forecast and mange stocks which supports to

expand the business
1.4 Methodology

System methodology will be fundamentally based on quantitative analysis. Karunarathna
Shopping Centre staff going to use this system within next two years for gain knowledge about
item demand. Demand forecast will be predicted by investigating and analyzing historical stock
data. System will be developed as Auto detect probabilistic forecast of each and every item in
stocks Sales compare by two items, item sales compare with customer and item sales compare
with supplier.. Also system will be facilitated the statistical correlation of items with analyzing
entire probability distribution.

1.5 Scope of Project

Forecasting is a good measure to identify the life cycle of a business. Therefore, demand
forecast is very essential requirement for the survival of business. Scope of the project is listed

below.

1. Generate reports for daily, monthly, yearly and selected date range to measure forecast

of each and every item.

2. Facility of daily update system history.

3. Customer registration with main customer details to measure forecast such as age, status
etc.

4. Identify most customer favourable items in each hours of the day and manage showroom
items.

5. Master screens to maintain stock details such as item details, usage of items, ordering

process.



6. Manage inventory control levels such as reorder level, order quantity maintenance,
return items etc.
7. Maintain supplier details to send item order requests via emails.
8. Analyse every item individually to measure its demand forecasting using detail tables
and chart views.
9. Report generation
e Forecasting related reports for hourly, daily basic, monthly, quarterly, yearly.
e Customer base, Supplier base and item comparison reports for measure

demand

e Inventory control reports

1.6 Chapter Breakdown

Dissertation is the document which contains overall information of the project in chapter wise.

This dissertation contains six main chapters followed by reference and appendix.
Chapter 01: Introduction

This chapter provides an overview of the content to motivate reader. Introduction to project,

scope and objectives included here.
Chapter 02: Background

This chapter is written to provide an idea about background of implementing the project. Other
than that, chapter provides a review of similar systems, tools and technologies which used in

the system implementation.
Chapter 03: Analysis and Design

All fact gathering techniques, functional and non-functional requirements which need to specify
software requirement specification and analysis will be included in this chapter. Design chapter
includes methodologies, tools and techniques used to design the system. Design selection is
based on sound justifications and user interface, database and modules of system will be

designed.
Chapter 04: Implementation

This chapter describes how specifications were gathered (in analysis and design phases) are
converted into executable program. Furthermore chapter incorporates with Implementing

technologies and concepts.



Chapter 05: User Evolution and Testing

This chapter describes how the system was tested by using various testing methods. It also
reported errors and how to overcome those errors and how to modify the system.

Chapter 06: Conclusion

This chapter include the all summarize details of the projects and also include findings and

lessons learned during the project with further improvements of the project.

Reference

All the referred books, URL references and other materials will be included in this section.
Appendix

This include further details and supplementary parts relating to chapters.



2. BACKGROUND

2.1 Background Introduction

Demand forecast play a critical role in supermarket inventory management process. Providing
progressive forecasts in a supermarket allows all representatives of the particular chain to

enhance their inventory management decisions [3].

There are many forecasting techniques and that can be divided into four main groups such as
follows [4].

e Qualitative methods: Depend on human opinion to decide a forecast

e Time series methods: Use historical figures to make a forecast

e Causal methods: Involve assuming that the demand forecast is highly connected with
environment factors

e Simulation methods: Imitate the consumer choices that give increase to demand to arrive

at a forecast

All of this comprises with several advantages and disadvantage. Therefore best way is develop

a system combing above mentioned technologies to predict demand forecast.
2.2 Business Background

Karunarathna Shopping Centre is established in 1941 in centre of Avissawella, Thalduwa town.
Supermarket heads to main road, therefore huge number of transactions are occurred for a day.
This shop offers a broad range of products purchased from a large number of distributors and
manufacturers. Now they are planning to expand their business by adding more space to
business area. So they plan to purchase more items. In order to effectively provide such a variety
of items to their customers at competitive prices, the supermarket has to manage their stock
successfully. Therefore, this system will develop to determine the reliable prediction of future
demand and to maintain their stocks.

2.3 Overview of current process and Drawbacks

Currently Karunarathna Shopping centre handling inventory management system with very
basic features. Current system provide few operations such as item creation, item usage,
purchasing items and stock adjustment. However, they manually send their purchase orders to
supplier, manage good received notes and invoices handling and insert stock in quantities to the

systems. They forecast demand of items by looking the usage quantities and measuring usage



percentages. In common practice, perfect demand forecasts lead to efficient and satisfactory

customer service. There are some drawbacks of existing system are listed below,

e System was not updated within past few years, therefore some processes are run with
errors.

e System user cannot predict future demand and future stability of items.

e Many functions which can be operated in systematic way, but currently operate
manually with lots of paper works.

e System generates few reports. But they also have mistakes such as unbalancing stock

balances, errors in stock limits and re order levels.
2.4 Review of similar Systems

2.4.1 OpenBoxes :
URL: https://openboxes.com/

Open Box is open source and free supply chain managements system basically design to support
health care facilities. System maintains inventory functions and track stock movements. Not
only inventory movements, system provides all historical information of transactions. This may
facilitate to item forecast demand using historical data for future planning periods. Figure 2.1

illustrates the main view of ‘openbox’ software.

This software also provide Inventory visibility and tracking with max min and reorder points
which allow s the users to quick access if supplies are over stocks or out of stocks. System
support windows, Ubuntu, Mac platforms with basic system requirements such as
Chrome/Firefox, Java 7, Tomcat 7, MySQL 5.5, SMTP server [optional] and written primarily
in Groovy. System is fully computer base. So business owners have to hire computer literate
employees to handle this software. [13]


https://openboxes.com/

Showing 1 - 10 of 465 results

Product Brand Manufacturer
Name Manulacturer Qty + Qty Qty
code name code

Drugs and pharmaceutical products (10)

tte

e, 200 mg/mL {20 %

K> p 000000000

Figure 2. 1: Main view of openbox software

2.4.2 Loked:
URL.: http://www.lokad.com/

Lokad is a quantitative supply chain management system. Software helps to improve
purchasing and make better replenishment decisions. Maintaining stock and decide how much
to buy, when, where to store and when to recount and etc. Instead of predicting on value per
product, Lokad predicts the entire probability distribution. Figure 2.2 illustrates the view of
sales forecasting in Loked software.

System support any platform and compatible with any browser. The main advantages as said
by users this software perform high reactivity, adaptability and especially trustable inventory
optimization. But main problem is computer literate employees or trained staff must essential
in business to manage stocks using this software. [4]



J Lokad Sales Forecasting - Mozilla Firefox

fle Edt Yew Hgtory Bookmarks Jooks Help delxio.us 1 joannes.vermorel - -
@ - - @& L/I.J‘ [ [&) B e %) hup:mo@hosz:wsp;_mzad.a_m?-";-b-

@ Lokad Sales Forecasting
View seftings | Help

Upload your data | 10 products perpage ¥ [ Display sales forecasts

Mo upload yet
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RefS SkuSl3d 63 163 |18
Reff Skubl0 0 0 0
Ref7 Sku7i0 0 0 0
Ref3 Skus|7 7 7 2
Refd Skudjid 14 14 4
12345678910 .

Powered by Lokad Sales Forecasting for ASP Net, version 1.0.0 0. Copyright ©
Lokad.com 2007

Done " Adblock

Figure 2. 2: View of sales forecasting in Loked software

2.5 Implementation Tools and Technologies

Proposed system will be used by business users who are not familiar with programming.
Therefore system should be understandable and user friendly. Object oriented working
environment used for developments. Latest technologies and tools will be used for
development. Development framework is ASP.NET 4.5, MS SQL as database, Crystal reports
XI1 for report generation. Other than system will use bootstrap framework 3.3, CSS for styles
and java scripts with JSON format for validations. MVC 5 used to develop architectural pattern

with entity frameworks.

NET will add many object oriented rich feature to system development. Platform like .NET
framework supports many languages, such as C#, VB.NET, Visual C++, JavaScript
applications. MS SQL is Microsoft authenticated and secured RDMS which can integrate with
other common databases easily [5].



2.6 Summery

Over the last few decades, many different forecasting techniques have been developed in
number of different application areas, including engineering and economics [6]. Proposed
Demand forecasting and stock management system is developed for a supermarket which
handling huge number of transactions per a day. This project follows quantitative analysis
method which considered two years of historical stock data distribution with stock management
functions. End user understandable report also generated through the system. System use latest

technologies and tools for developments.



3. ANALYSIS AND DESIGN

3.1 Introduction

This chapter give an overview of system analysis and system design. Requirements gathering
and analysis is a significant practice for a successful project. The main processes of this phase
include domain understanding, requirements collection, classification, structuring,
prioritization and validation. Appropriate methods and processes were engaged to carry out the

analysis phase in an effective way.

Software design phase is an iterative process in which requirements gathered in analysis are
translated into a “blueprint” in building the system. Afterwards this can be elaborated into
detailed functional and behavioural requirements [7]. The output of the design phase is the

system specification.
3.2 Analysing the current system

To recognize main system functionalities, it is vital to analyse the current system
methodologies. Domain analysis was carried out through certain fact gathering techniques such
as interviews, observations and consulting domain experts in the domain's own terminology.
Current stock handling system is using with very few computer base functions and lot of paper
works are there. Also they haven’t proper method to measure item demand or forecasting, stock

reordering and moving patterns.

According to analysis following system functionalities were identified.

e Issue stock e Stock verify and Dispose
¢ Reorder Level & Purchase ¢ Query and Respond stock
e Stock receive and Return e Monitor and reports

Figure 3.1 represents the high level use case diagram for existing manual system

10



existing manual system use case

Issue Stock
Verify and dispose

stock receive and
return
ROL and Purchase

Monitor Stocks
Respond Stocks

Figure 3. 1: The high level use case diagram for existing manual system

Cashier

<<include>>
—

— — — —<include>> -

<<include>>
—

Manager

officer

3.3 Requirements gathering

Several kinds of techniques were engaged here to capture requirements from different
stakeholder perspectives. The main approaches used for requirement gathering process were;

interview, observation, document review and scenarios.

Both open ended and close ended interviews were conducted for prompt existing and also to
identify new problems. Relevant documents and current system were analysed and studied
through a sampling observation methodology. Captured facts were represented using scenarios.
Use case diagram of each module was designed to get clear picture of the gathered

requirements.
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3.4 Problem of existing process and propose solutions

The requirements gathering phase identify the problems in current process and following
discuss the propose solutions for relevant problems. Table 3.1 display Problems encountered

and solutions

Problem

Propose Solution

At the end of a day of sales, the sales bills
were collected from cashier and enter records
and reduced the item quantities sold in

system.

System improves to reduce stocks

concurrently with sales.

Customer returns and returns of damaged
items to the supplier are handling manually
when stock balancing.

System should support to reduces such

quantities immediately

Sales person have to check stock levels every
day and balance it manually for every single
individual item to keep the stock levels up-to
date

System should automatically update on sales
real time and should provide vital and

accurate stock levels.

Current system updates are not happen in
proper flow and very difficult to instantly

track records.

System should provide better interconnection
with all modules and should allowed easy

filtering.

Failing to monitor fast moving items and
slow moving items and their ordering

arrangements.

System should provide reporting facility to
capture re-order level and identify the items

which needs to order.

Current system hasn’t present demand of

item or forecasting of the items.

System should measure demand of each and

every item with their forecasting patterns.

Past stock manage patterns are not available

in current system.

System should allow to analyse historical

data patterns with report generation facility.

Table 3. 1: Problems encountered and solutions

12




3.5 Requirements of the propose system

3.5.1 Functional requirements

Functional requirements express the required behaviour of the system to be built or what the
system supposed to do. Below listed are the main functional requirements of the propose

system.
= Stock management and maintenance

User should be able to add, modify information, view, search and delete an item from the stock
index. User should be able to instantly view up-to date, inventory status, cost of the inventory,
and retail value of the inventory, number of active items and number of items reached low stock

level, fast moving items and slow moving items.
= Item issue and return process

Record and calculate daily sales and daily expenditure. Record returned items from customers

with reasons to expand sales quality.
= Item ordering process

System support users to check item moving patterns and manage ordering according to such
patterns. User should be able to view purchase orders status instantly when previous processed

purchase orders and up-to date number of items reached to low stock level.
= Stock analysing and demand forecasting

The system should allow the relevant users to generate and view the timely reports related to
sales, purchase, current stocks and measure demand of each and every item. The system should

allow the users to print the reports and documents.
= Customer management

User should be able to view customer information, add new customer, search a customer,

modify and measure item demand according to customer type.
= System administration

The system should allow the administrator to create new users accounts with differing
privileges for the employees who needs to access to the system. The system should allow the
administrator to take backups and restore files when needed.
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3.5.2 Non-functional requirements

Non-functional requirements are the requirements which are not directly affected with the exact

basic functions delivered by the system. But, failing to meet non- functional system

requirements may make the whole system unusable. Non-functional requirements are relevant

with quality attributes, quality of service requirements and non-behavioural requirements. The

non-functional requirements of the system are listed below.

The system should provide a user friendly environment including flexible interfaces,
Person who has average computer skills can work with the system with a short period
of training.

The system should be accurate and consistent, when manipulating the fed data in proper
way and displaying correct information,

The system should keep up security and reliability, because the system handles
important data related to business processes of the company.

Occasionally backups should be taken to maintain reliability and necessary security
measures.

The system should be reusable and maintainable.

It should be able to adopt future implementations to the system.

3.6 Proposed architecture for the system

System was used MVC architecture for developments. MVVC which represent Model View

Controller is a software design pattern for developing web applications. It divides given

software application into three interconnected portions, which has a full skills to support rapid

web application development and dynamic interactivity with the database [8]. Figure 3.2 shows

the interaction followed in the MVVC framework. [8]
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Figure 3. 2: Interaction followed in the MVC framework

Controller place at the heart of the architecture and it interact with the user through the web

browser. Behind the scene, it links with the Model and the View components of the architecture.

The Model in point of fact encloses the database. Therefore the Controller can express the
database according to the user actions on the browser. It meant that the database is modified in
accordance with the requests given by the user. This develops user interactivity and therefore

the overall experience.

The controller switches the Model according to the query request given by the user; and in
return Model informs View to update the user interface (Ul) on the screen in accordance to the
database change. The cycle restart when the user enters another request as query [9].

3.7 Design techniques

Design techniques are the techniques use to model the system. There are different design
techniques such as Modern Structured design, Rapid application development, and prototyping.
Object oriented design technique was chosen out of them because of code reusable and

recycling facility, design benefits and maintainable facilities with Objects and classes.
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Unified Modelling Language (UML) plays a significant role in Object Orient designing. UML
allows programmers easy understand models of objects so that programmers can easily write
software. Some of structural and behavioural UML diagrams use for design proposes systems

are mentioned below [10].

e Use-Case diagrams with some narratives — shows what the system needs to do.
e Sequence diagrams — shows how the objects interact overtime.
e Activity diagrams — shows object states at a specific timeline.

e Class diagrams — shows the needed objects and relationships between them.

NET C# is the language which was used to develop the system, it does have wide-range of
object-oriented features. To make the development context simpler and strong, the system has
been built on top of Model View Controller framework. Using MV C architecture, the system
can be structured in order to support reuse of program code, which is an important feature of

Object orient development [9].

3.8 Propose System Design

Diagram in Figure 3.3 depicts the overall high level Use-Case of the proposed system.
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Figure 3. 3: Overall high level Use-Case of the proposed system
System will promote the users to bring out their responsibilities effectively and efficiently by
reducing the manual human effort and by generating reports to take decisions on time. The
suggested solution has been separated into few modules in order to make the development and

comprehension easier. The modules are as follows,

Stock management and maintenance module
Item issue and return module

Re-order level maintain & Purchase module

1.
2
3
4. Stock analysing and demand forecasting module
5. Customer management module

6

System administration module
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e Stock management and maintenance module

User should be able to add, modify information, view, search and delete an item from the stock
index. User should be able to instantly view up-to date, inventory status, cost of the inventory,
retail value of the inventory, number of active items and number of items reached low stock

level, fast moving items and slow moving items.
e Item sales and return module

Record and calculate daily cash and credit sales and also calculate daily expenditure. Record
returned items from customers with reasons to expand sales quality. In this module hourly, daily

and monthly sales was analysed using historical data.
e Re-order level maintain& Purchase module

System support users to check item moving patterns and manage ordering according to such
patterns. System catch slow moving and fast moving item patterns with their ordering qualities.
User should be able to view instantly purchase orders status, previous processed purchase orders

and up-to date number of items reached low stock level.
e Stock analysing and demand forecasting module

The system should allow the relevant users to generate and view the timely reports related to
sales, purchase, current stocks and measure demand of each and every item. The system should
allow the users to print the reports and documents.

e Customer management module

User should be able to view customer information, add new customer, search a customer,
modify and send an email to a relevant customer when necessary. System also provide interface

for customers to add requests and feedbacks.
e System administration module

The system should allow the administrator to create new users accounts with differing
privileges for the employees who needs to access the system. Allow the administrator to take

backups and restore files when needed.
3.9 Database design

Database design is completed through data modelling. Database design is used to specify the
structure of business objects used in the client/server system. The database tables were

normalized to 3«normal form to avoid redundancies. The following Entity Relationship diagram
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in Figure 3.4 depicts the structure of the relational database configuration of the system. Refer

appendix B for detailed description of the database ER diagrams.

User roles * Login Sales

User
issue
Customer- 1 Items
Demand
order
Decide ' Movement
Suppleir— Purchase

Figure 3. 4: Structure of the relational database configuration of the system

3.10 Class diagram of the system

Class diagrams support to carry out conceptual and domain modelling. A conceptual model
represents objects and classes from a particular system user’s perspective. The following class

diagram in Figure 3.9 depicts the overall classes system of the system.
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Figure 3. 5: Overall classes system of the system
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3.11 Sequence Diagram

Below figure 3.6 display sequence diagram for report module.

sd Report Generation )
Front Database
Yo X r r
Admin
| I |
— Login(uname pass) — validate Login{uname, pass)
- . ___Showhomepage ... ___
reports module() )
- select report type
fo s e e e S e I
|
make selection() I
- |
Display toolbar
< _____________ Aol Y |
select parameters ’I send parameters >:|_;|4—l
i Display report » send values
o ————————————— T ——————————————— 1 - ————————————————— ===
|
print() > |
= Popup report I
Sy [
. -y |

Figure 3.6 Report generation sequence diagram

3.12 User interface design

User interface is the primary and very first interaction with user and system. So it should
interactive to user. User Interface (Ul) Design focuses on what users expecting through system
and ensuring that the interface has fundamental facilities which are easy to understand, access

and use [11]. There are some properties that user interface must have,

e Avoid unnecessary elements and keep interface simple:

e Purposefully use colour and texture: make direct attention toward or redirect attention
away from items using colour, texture, contrast.

e Use auto select options as well as let the users select options for better flexibility.

e Use common Ul elements and build consistency: By using more comfortable common
elements, for users and able to get things done fast.

e Use typography to create hierarchy and clarity: Different sizes, fonts, and arrangement
of the text to help increase scalability, legibility and readability.
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4. IMPLEMENTATION

4.1 Introduction

Implementation process use to convert system specifications to executable system. In this phase
convert design to user friendly views with font end interfaces and back end systematic logics
for perform functionalities. A comfortable language and suitable tools were selected in the
process of coding and development. The codes were written and arranged in a readable format.

Comments added for special logics to help for future implementations.
4.2 Implementation environment

Server side environment and client side environment were consider in implementation process.
These environment requirements basically divide in to software requirements and hardware

requirements. These requirements are described below.

4.2.1 Server environment

System hosted location and client server architecture operators are considering in this
environment. Server environment is used to host developed system, which can handles all the
data processing activities. Server should be a Mid-upper range server with
12 GB RAM and 300 GB Storage.

4.2.2 Client environment

Client software run in between the user and server be responsible for a user interface for user
to cooperate with the server, for example internet explorer like web browser act as client
software. System is rich with latest technologies and tools, so updated web browsers should use
to avoid browser compatible issues. System is capable of working with different hardware and
software requirements, minimum system requirements are listed below. Table 4.2 identify

hardware and software requirements of client environment

Hardware Software
2.4GHz CPU or upwards Windows 2008 (64 bit) or higher Operating
System
2GB RAM SQL Server 2016 R2
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At least 120GB hard disk Dot Net framework 4.5 (64 bit) , Microsoft

visual studio 2017

Printer for report printing Crystal Reports XIlII

I1S 7.0 Server or higher

Table 4. 1; Hardware and software requirements of client environment

4.3 Development tools and techniques

Below described the tools and technologies that were used to develop the system.

4.3.1 Tools

Visual Studio 2017.

Visual Studio 2017 Professional edition was used as the IDE for this project. Visual
Studio make development easy and quicker development with features such as
IntelliSense which is an automatically complete system that enables to find and use
parameters, classes etc... Also helping automatically generate code in the Code Editor.
SQL Server 2016 R2

SQL Server Management Studio was used to handle all database related developments.
This offers a set of tools for development, administration objects.

Cristal report VS_13 0 20

Cristal report used for design and generate reports graphically. Using this tool table data
can link with different formulas and capable to presenting user understandable formats.
Adobe Photoshop CC

Used for photo editing purposes.

4.3.2 Technologies

C# as development Language

C# used to build applications that run on the .NET framework and programming
language is a fully object oriented language.

NET framework

The .NET framework is a software development environment. It permits build and
deploy applications quickly. It consists of the common language runtime and .NET class
library which has set of reusable types. .

HTML

HTML was used to build the base Interfaces of the system.

CSS
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CSS Styles was used to make interfaces more user friendly and attractive. Styles
basically decided the look of the system.

e JavaScript
JavaScript was used to code all the client-side validation.

e AJAX
Which is based on JavaScript was used to get data from the server without refreshing it
repetitively

e JQuery
Which is also based on JavaScript was used to implement some features such as the pre-

coded time picker module
4.4 Reusable components

e Date picker — To select a date from the calendar.

e Data table — Table adept of searching and filtering data, pagination of data.

e CSS — Cascading Style Sheet to design an interactive user interface.

e Cristal Report format — Provide report generation facility which used to create PDF
documents

e Charts - Use to generate HTML based JavaScript based interactive charts to display

information graphically to user.
4.5 Network architecture

The system contains with central web server users connects to the server via internal network.

Users interacts the system via web browser, and internal network protected by firewall.

Figure 4.1 portrays sample diagram for system implementation
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Figure 4.1: Network Diagram of System

4.6 Application Development Architecture

As discussed in the previous chapters, the system is built on top of MVC. The Model is used for
database interaction. The Controller is to send requests and responses back and forth between
models, views. Graphical user interfaces represent by Views [9]. Figure 4.2 shows designed

architecture for the development.

& Connected Services
@ Properties

u-B References
App_code
App_Data
App_Start

bin

Content
Controllers

vV

crystalreportviewers13
img

logs

Models

.1 obj

Reports

Scripts

€ @ & B B B P 0 @O E O e

Views

@y Applicationlnsights.config
2 favicon.ico

@47 Global.asax

@y packages.config

b @] Web.config

A A

=

Figure 4. 2: Application Development Architecture
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4.7 Main User Interfaces

The below section of the document provides only a few main user interfaces in order to show system
interface structure. Please Refer Appendix C - User Documentation for the rest of the interface

designs.
Login Page

This interface (Figure 4. 3) allows the user to log in to access the system with correct user name.

Login to your account

admin1

Remember me

LOGIN

Demand Forecast and Stock Managment System

Karunarathne Shopping Centre-Awissawella

® 2017. All rights reservi

ved
Bestviewin @ B QOO

Figure 4. 3: Login Page interface
Home Page

The homepage provides the links and the menu bar to let the user to navigate easily through the
system. This pages display according to user privileges. Figure 4.4 shows home page of

Management level user.

S
@ ) manager

WELCOME - manager

4=

Item Dispose User Information

Figure 4. 4: Manager Home page
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Report View

Mainly two views use for report generation. Inventory report view and forecast report view. Toolbars
are used to generate different reports in reports module. Figure 3.8 show forecasting report view tabular
format. In this table user can filter reports according to their needs.

Forecast Reports

Report No Report Name View

11 Daily Select
12 Date Range Select
13 Monthly Select
14 Yearly Select
15 Date Range - Hourly Select

Figure 4. 5: Forecast Report Selection view
Data entry form
The system have forms in each module to input/update data. Figure 4.5 shows sample form

module. System developed with both client-side JavaScript validation and server-side

validation to confirm the right data is fed into the database

Item Creation

ItemCode  ITM0000S

Item Category --Select-- W Itemn Name

Item Quantity 0 Re-Order Level 0

@

Active Unit Price 0.00

Discription

Figure 4. 6: Data entry form
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Report and Charts

Report generation and graphical chart views display according to requirements. This reports
display according to given selected parameters such as date range, year, month and item. Figure

4.5 display report generate for selected item by selected date.

Karunarathne Shopping Centre - Avissawella

ITEM WISE SALES DAILY FOR DAY : 10 february-2018

Page 1 of 1
CategoryCodsr & CATO0004 Printed Date  :18/03/2018
Category Name  : stationary ltems Printed Time :16:38:24
Item Code ¢ ITM00002
Item Name : pen

W Sum of CurrentUsage

w

Sum of
NextyearF rediced

(8]

Current Usage  Sales Predicted

For Month
4.00 4.00
5.00 6.00

Figure 4. 7: Report and Charts

Please Refer to Appendix-F for basic code listings and the CD-ROM for the entire codes
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5. USER EVALUATION AND TESTING

5.1 Introduction

Software testing is a critical component of software quality assurance that represents the
ultimate analysis of specification, design, and code generation of software product. The testing
method is basically combine with Verification and Validation. Validation refers to testing
whether the system satisfies the requirements while verification refers to whether the system
implements the specified functions properly [12]. Basic goals of test evaluation is determining
whether the promises about the invention by the supplier and the requirements of the customer

are met on an acceptable level.

5.2 Testing Procedure

Software testing and implementation are iterative processes. Most of the time both stages work
as simultaneous system components. The propose system was tested while the development
was ongoing. Following iterative RUP development life cycle made it possible to test Iterative

increments of the software.

Structural testing techniques were followed in this phase including “white box” testing which
tests “how a program/system does something”. [12] Functional testing techniques were used,
which includes “black box” testing which tests the behavior of a system or program. These

techniques were exploited in different testing levels like unit testing..

System followed object oriented methodology, so object oriented testing was also carried out
in this phase. Individual operations associated with objects were tested initially, followed by
testing individual classes and clusters of objects, and finally test the system as whole. User

acceptance testing was completed in client site, participation of few staff members.

5.3Test Plan and Test Cases

Testing begins with the implementation, code is reviewed while developing stage for testing.
Test plan included all phases of testing and also used as a guide for the overall testing process.
Before the system implementation, the test plan was designed. A test plan includes: test

objectives, schedule and logistics, test strategies and especially test cases.

Test cases were created according to the designed test plan. That contains data, procedure, and
expected result and represents which use to system or part of the system run. To reduce
complexity of the testing process test cases were designed for each module independently. The

following tables specify some test cases.
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Manual testing method and procedures used for testing rather than automation tools and

technologies.
Below tables tabulates some test cases for test basic functions.

5.3.1 Master Data modules

Test case Id 01

Tested Master Data Maintenance

component

Module name | Stock Item Management

Test case Add a new item

Expected Empty fields are highlighted in yellow fields with invalid data highlighted in red

output colour with the relevant error messages

Test case description

No | Test Actual output Statu
case S

01 | Auto When page load new category code generated in un-editable | pass
generate )
category | textbox field
code

Category Code CAT00004

02 | Press Mandatory fields required message display pass
save
button Cat y
WIthOUt dalegory Name
fields Category Name is Required
03 | Save Cannot save inactive record message display. pass
inactive
record lo/SaveFarm
localhost:2602 says: *
‘You cannot save inactive record!
You cannot save inactive
04 | Save Save successful message display pass
record
successf
ul
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localhost:2602 says:

User Id-namal Saved Successfully

User Id-namal Saved Successfully

Table 5. 1: Test case for master data module

5.3.2 Report Module

Test case Id 02

Tested Reports

component

Module name | Report

Test case Report generate fields

Expected When error occur display red colour with the relevant error messages

output

Test case description

No | Test Actual output Statu
case S

01 | Date To date validate according to From date. Pervious dates disable pass
validatio
n From 10/01/2018

To |

Su Mo Tu We Th Fr Sa

10 11 12| 13
14| 15| 16 17| 18| 19| 20

21| 22| 23 24 25| 26| 27

02 | Press fields required message display pass
save
button
without
fill fields
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localhost:2002 says:

Please Select From date and To date correctly

5 Report

03

No data
captured
in
selected
range

No records to display message.

pass

04

enter
feilds
successf
ul

successful goes to report page

pass

Table 5. 2: test case for report module

5.3.3 Sales Module

Test case Id 03

Tested Sales component

component

Module name Sales Module

Test case Sales screen

Expected Validations. Empty fields are highlighted. When error occur display red colour
output with the relevant error messages

Test case description

No | Testcase | Actual output Statu
S
01 | Stock up | Stock quantities update with GRNSs, Unit price change according | pass
to date . .
to lease updated prices of item.
02 | Validatio | Quantity validate with system and physical values. pass
ns
03 | Table When transaction complete item quantities in out update correct | pass
update
way.
04 | Customer | Already registered customer validate when enter phone number pass

Table 5. 3: Test case for sales Module
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5.3.4 Login Module
Test case Id 04

Tested Login

component

Module name | Login Module

Test case Login screen

Expected User friendly view. When invalid login occur display red colour with the relevant

output error messages

Test case description

No | Test Actual output Statu
case S

1 Login Enter valid username and password. Validate and redirect to correct | pass
(positiv | user home page
e).

2 Login Enter invalid username and password. Error message display with | pass

(Negati | reason

ve).

Table 5. 4: Test case for login module

5.4 Acceptance Testing

The user acceptance testing was conducted in actual working environment of Karunarathne
Shopping Centre with real transaction data sets. Users were selected from the employees, and were
asked to work with related modules in system according to their privileges. Activities were

monitored while users working with the system.

To consider as a successful project the final outcome need to be accepted by the end users. Therefore
system was handover to users for test run with questionnaire to capture the customer feedbacks.

Therefor a sample questionnaire was design to give users.

5.4 Summary

After full testing cycle user can comment system was developed successfully and according to
positive user reactions shows they accepted the system. When consider user acceptance test results
all the functional requirements given by the client were fulfilled and the users can carry out their
tasks effectively and efficiently with new system. Few minor modifications were made to the system

according to the user feedback.
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6. CONCLUSION

6.1 Introduction

This last chapter discuss about the objectives archived and the future encasements of the
developed system. Karunarathne shopping Centre planning to become a super market within
next two years. So it has been introduced a high-tech computerize systems from the beginning
to reduce labor and increase productivity. As initial point they start to measure demand forecast
their existing items and analyst which items they need to increase ordering and how to maintain

stocks accordingly.

This system introduce for maintain stock levels with proper stock management technics and
systematic demand forecasting measuring facilities. The system was built using these following
technologies MV C, object oriented, C# with .NET framework, HTML, CSS and JavaScript.

6.2 Problems Encountered

From the beginning capturing the correct requirements was difficult because of the narrow IT
knowledge of the client. Client was unwilling to demonstrate sensitive documents initially
therefore the system analysis and design was delayed. So time needed to assign for analysis
expand than planed time. Some major requirements were changed while developing the system
and also database structure was changed according to changed requirements. Hence required to

re modify code segments of those specific modules which consumed lot of time.

Other major problem which encountered during the development process is the lack of
knowledge regarding the development tools, and languages. Online tutorials and books were

used to capture the essential level of knowledge.
6.3 Lessons Learnt

The knowledge added throughout the project was actually valuable. Starting from the feasibility
studies, to the end of development this process gave incomparable experience in many ways.
This project gave a chance to test and implement most important theories and technologies
learnt throughout the MIT degree programme. It also facilitated to learn very interesting new
and updated technologies (AJAX, jQuery, Entity frameworks) in order to improve the system

performance. Moreover, special efforts were taken to learn the MV C design pattern.

Furthermore working on the project encourage me to improve technical skills as well as

intellectual skills by collaborating with many individuals from collective fields. Proper time
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management and planning is very important aspects learn out during this project. Should carry

out the work according to the schedule
6.4 Future enhancements

According to the customer acceptance test conceded in the evaluation phase, the customer
feedback was optimistic and convincing. Some future enhancements are essential to make this

as a fully qualified Enterprise Resource Planning (ERP) system by adding all modules.

e Add an accounting module and allow the management to generate trial balances, profit
and loss statements.

e Add more effective charts in report generation module to support top management in
decision making.

e Allow to access the system from anywhere for authorize persons which make easy for
management.

e Online payment gate way can be introduced for online order process and online selling

process.
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APPENDIX A - SYSTEM DOCUMENTATION

This documentation provides guidelines prior to the setup of the system. This is to assist the
administrators and managers to install the system in their PC*s, Servers or Workstations. In
order to install the system, the chosen device should meet the following requirements of

Hardware and Software.

Hardware
Hardware Recommended Minimum Requirements
Processor Intel Core i3 processor 2.3GHz
Memory 2GB RAM or more.
Hard disk space Minimum 2GB free disk space or Higher.
Display 1024 X 768, High colour 32-bit display
Internet Minimum 512kbps ADSL connection
Table A. 1: Hardware
Software
Software Recommended Minimum Requirements
Operating System Microsoft Windows XP/Vista/Windows 7
Or above.
Code editor Dot Net framework 4.5 (64 bit) , Microsoft
visual studio 2017
Database SQL server 2016 R2
Web browser Internet explorer/Fire Fox/Google Chrome
Report Generator Cristal report VS 13.2.0
JDK toolkit JDK 8
Table A. 2: Software
SETUP

¢ Install above mentioned software’s in suitable hardware installed server.
e Open SQL server and create new empty database according to given name. Then copy

backup database from given folder and restore backup file to newly created database.
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Copy the given host folder given in the supplementary CD and paste it inside the suitable
folder in the Server. Open 11S manager and apply host folder with given database connection
features.

Run the system in browser given URL notations.

Press login to access, by providing correct username and password.
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APPENDIX B — DESIGN DOCUMENTATION

Use case diagrams and descriptions

Use-Case Description for Sales module

Use-Case Sales
Actors Cashier, customer
Overview

The sales items sold to the customer.

Pre-conditions

Enough stock in showroom

Flow of events

1. Customer comes cashier with items

2. If customer already in system check availability. If not asked about registering and
register customer

3. Sales person check items and add then into the system

4. The system calculates the amount payable

Post conditions

Sales details updated to system for further analysis.

Table B. 1: Use-Case Description for Sales module

Sales module use case

Sales module

©)
@ purchase items
customer
check customer availability
cashier

<<extend>>
v

register customer
enter items to system

Figure B. 1: Sales module use case
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Use-Case Description for purchase module

Use-Case purchase
Actors Officer, Supplier.
Overview

The order details are added into the system

Pre-conditions

Item must have a one or more supplier

Flow of events

1. Check re-order level reach items or select special request need items.
2. Select suitable supplier with order quantities

3. Generate purchase order and print purchase order

4.

Send generated purchase order to suppliers

Post conditions

Item Purchases process is maintained and monitored weekly

Table B. 2: Use-Case Description for purchase module

Use-Case Description for good received module

Use-Case good received
Actors Supplier, officer
Overview

Supplier received goods

Pre-conditions

Purchase order request sent to supplier

Flow of events

1. Good received by supplier with good receive note.

2. Enter received good details according to purchase order.

3. System automatically update all table fields and if all order quantity received order
closed.

4. Generate invoice and print copy send to supplier.

Post conditions

System update with new received quantities

Table B. 3: Use-Case Description for good received module
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Use-Case Description for Master page Maintain module

Use-Case Master data
Actors Admin, manager
Overview

Master data maintain

Pre-conditions

All master pages should well structured

Flow of events

1. Authorize use enter users and user roles
2. Master pages view according to user privileges

3. Authorize person add edit update delete master data.

Post conditions

All data update in database for transaction usage purposes

Table B. 4: Use-Case Description for Master page Maintain module

Use-Case Description for report generate

This module allows the user to generate yearly monthly, daily reports, reports by ID and print them

as well.
Use-Case Report generation
Actors Officer, manager
Overview

Report generation for inventory maintain and analyst demand forecast

Pre-conditions

Generated report transaction data must entered in database table fields

Flow of events

1. User enter appropriate fields need to generate report

2. User can print report as pdf or excel sheet when view report

Post conditions

Report data use for analysis purposes

Table B. 5: Use-Case Description for report generate
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Report module

Select Report module

Forecast Report Inventory Reports

select Report type

<<extend>>

enter selection criterias )— <<extend>>— Date Range
~

-
<<extend>>
<

Manager

'
<<extend>>

-
I

Figure B. 2: Report Use case

Sequence diagram

Diagram for Report Generation

sd Report Generation J
Front Database
Admin ! !
I I |
— Login(uname pass) I — validate Login{uname, pass)
= - Showhomepage ..____
reports module() N
< select report type .
_______________________________ |
|
make selection() |
- |
S Display tootbsr _________} |
select parameters . send parameters
< Display report < send values
) |
pnn‘() > |
< Popup report |
_______________________________ |
—p —pe |

Figure B. 3: Diagram for report generation
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Activity diagram

The following diagram covers activities from purchase order generation to good received.

Title

sy

stem

officer

supplier

purchase order
generation

re order level reach

O

wion |
o)

No item available

Item available

4 .
no item
| message display

reult data grid view
load

O

Items ok

good recieved
note generate

Phase

Add to stock and

select item and

place order with
order quanitiy

customer wise

[ print po report

}{send Po to supplier

}

check recieved

items with PO

Items not ok

tem |

Y . .
send items with
invoice

check request good
availability

‘ Not available

available

check reason for
@ unavailability

return item

unavailable

Available for a whil

send items with

invoice

inform customer

cancel order

Figure B. 4: Activity diagram for PO
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Database Design

The following ER-diagrams specify the structure of the database in a detailed manner where,

primary keys, foreign keys of tables and the relationship between them are distinguished.

#s TBLSUPPIER v 3 TBL PURCHASE ORDER v
43 TBLSUPPIER HIS v Sems 01 ] sl
. 0.1 5 N s TBLINVOIE v o
(0.1 i
e |
43 TBLSUPPIER RETURN v #3 TBLITEM (REATIONHIS v
# TBL USER GROUP v
Y ¢ Yo

LRI R
#3 TBLITEM_CATEGORY_HIS .
................ q, TBLITEM_CATEGORY #¢ TBL ITEM_CREATION v
. %t
Yoa Youi ™

#3 TBLITEM DISPOSE i

4 ToL ADM STATUS v #$ TBLID COUNTER v !
‘

3 TBLITEM_PRICE CHANGE

43 TBLUSERINFO v IS %3 TBLUSER INFO_HIST
0.1 *

L0

#3 TBLCUSTOMER v

Figure B. 5: Database design

Below sub diagrams display table structure of two main modules. Primary keys and display in
top of each table with key tocken. Foring key relationships display bottom lines after main
fields. Relationship display in dotted lines and relationship types are mentioned for each
relatioship.

Sales Module table relationship diagram display in Figure B.6.
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#g TBLITEM CREATL. A

= Properties
& d 2 Dronaits 1=l Properties
s & 1d ﬁ ICdustFName
: Ic:::::::\/ml: 0.1 . : x:::':d F CustlName
K StockQty St & Tital
& ReorderLevel e s H |dentificationNum
& Status 5 Umtgpvicej K SivilStatus
o K DiscountStatus % thlseNum
F Comment #3 TBLCUSTOMER RETURN A B Discounirentis S - & Email A
K CreatedBy e iR < 0.1 K DateOfBirth
& CreatedOn = Propertias e » Hm.neTown
& ModifiedBy & 1d 5 Comment B Active
K ModifiedOn & Itemid 5 Createdty : Cemment
K CurrentPrice K Salesid d EEiais CreatedBy
& SellingPrice F ReturnQty . 0.1 b ‘ K CreatedOn

T ; el g cotabrice = Navigation Preperties & ModifiedBy
a TBL_ITEhd:CREATIONN. K CraatedBy 2) ::L‘SE;?:):E:YLOE:‘ =l Navigation Properties
¥5 TBLITEM_PRICE.CH, # CreatedOn Lol SR J5) TBLITEM_USAGE
¢ TBL_ITEM_USAGE = Navigation Properties
¥ TBL_SUPPIER_RETURN J5) TBLITEM_CREATION
¢2 TBL_ITEM_DISPOSE o= TBLITEM _USAGE
¢=] TBL_PURCHASE_OR...
¢ TBL_CUSTOMER_RET

Figure B.6: Sales module ER diagram

Item Ordering module table relationship diagram display in figure B.7.

#3 TBLITEM_CREATL,

i ‘; TEL SUPPIER RETURN A
= Properties = Preperties

& 1d F®id = Properties

K ltemCode & SupCode 21d

K Categoryld & SupName X Supplierld

F lremName F AddressLinel 5 ltemld

K StockQty H AddressLine2 ¥ ReturnQty

K Reorderievel & Email S ‘1 UnitPrice

K Status K Teliphene g1 = K Comment

K Active & Active K CreatedBy

F Comment & Comment & CreatedOn

K Created K Createdd =

S Createdz}; - Createdo}:\ =] N‘avlgaﬂon Properties

5 Niodifiiss % ModifiedBy ‘F TBL_ITEM_CREATION

o sloni 5 Madifedon ! TBL_SUPPIER

H CurrentPrice :;d;;yga_u;nl;r-opﬂm Y
% X SellingPrice 3 TBL_SUPPIER_HIS | =l Properties
= Navigation Properties 5 TBLLINVOICE ‘ &1

¢ TBL_ITEM_CATEGORY {E) TBL_SUPPIER_RETURN | 0. i B || v
¢3 TBLLITEM_CREATION =1 TBL_PURCHASE_OR.. { 5 PoNumber
= TBLITEM_PRICE_CH - i 5 RecvQty

2 TBL_ITEM_USAGE i ¥ UnitPrice

g4 |
y'gTBL_SUDPIER_RETURN 45 TBL PURCHASE.GRDER 7 ¥ supld
{5 TRL PORCHASE OR - el
\':‘ OR.., °|. 3 Droparties H CreatedOn
#5] TBL_CUSTOMER RET... . Ze 0 <] 5 Navigation Properies
o.fo.1 % PONumber +2) TBL_SUPPIER
5 % el J5 TBL_PURCHASE...
£ supld LaissS it
& Qty
i & MainPoNumber
F RecQty
K PrintStatus
K Status
K Active
K Comment
K CreatedBy

B.7: Order module ER diagram
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APPENDIX C - USER DOCUMENTATION

Developed system has built for several users which are admin, manager, accountant, officer,
owner and customer, the system offers wide variety of functionalities for these users. This
manual is guidance for users how to use system features which helps to adhere management

expectations.

Administrator has all the rights to operate all the modules. Explain all the module functions in

the system, the documentation is compiled for the user who holds administrative privileges.
Getting familiar with the system

System was built in user friendly understandable interface views. Proper flow include in each

module.

Typing the URL in the address bar provides the Login page (Figure C.1).

| - - Stock Deemand Foreca X

C )} | ® localhost:2602/Login/LoginView

Figure C. 1: Login page

The user should provide correct username and password to gain authorised access to the system.

Once logged in, the user is directed to the home page (Figure C.2).

Login to your account

admin?

Remember me

Figure C. 2: Home page

User can log in system after giving correct user name and password. Dashboard home page

view display after initial login. The modules can be browsed through the menu bar drop down
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in left side navigation bar. And right side top user log name navigation display log out and user
profile view module. Figure C.3 display navigation bar for main modules and Figure C.4
display login user privileges.

Dashboard
=} admini -

My Profile

—_

U® Logout

Figure C. 3: Display login user privileges

User Information

Figure C. 4: Navigation bar

General Guidelines in Using Common Form Controls

Clicking the button helps to complete appropriate function named by each button. Figure C.5

shown common button set
e

Figure C. 5: Common button set

Auto increment Id generate for main master modules and some transaction pages for give

unique identification for each data. Figure C.6 display example Id generate for all category.

Category Code CATO0007

Figure C. 6: Id generate for all category

Conmen calendar display using reusable java scrip. Figure C.7 display date picker using system.
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General grid view use for all data search according to given filtrations. Select and history data

view links include in most grid tables for easy functionalities. Figure C.8 show common grid

T
Su Mo Tu
s 5 6
11 12| 13
18| 19| 20
26| 26| 27

We Th

7 8
14, 15
21| 22
28

Fr Sa
2 3
9/ 10

16| 17

23| 24

Figure C. 7: Date picker using system

view used in modules.

Select

Select

Select

Select

Select

Select

User Id User Name
admin saku
admin2 saku
Manager Manager
officer1 namal
officer2 kumara
namal namal fernando

Group Name
ADMIN
ADMIN

Manager
Staff
Staff

Customer

Active

True

True

True

True

True

True

Status

SAVED

SAVED

SAVED

SAVED

SAVED

SAVED

History
History
History
History
History

History

Validations were added to popup when save or edit details without main functions. Figure C.9

Figure C. 8: Common grid view used in modules

display error messages in item creation view save without mandatory fields.

Error!
¢ [tern Name is Required

¢ \/alue for Re-Order Level must be greater than 1.

When save with correct details and fill all mandatory fields successfully save message display

Figure C. 9: Display error messages

(Figure C.10) and detail view shown.

48




localhost:2602 says:

ltem Code-[TMO0009 Saved Successfully

Figure C. 10: Save message display
Modules

The below section gives brief descriptions on some main modules and features. The data update
and deletion has been explained in the general guidelines which are the same for all the module

features of the system. Therefore only the special features add forms are explained below.

User Information module
This module use to create system users. Admin create users and when user log login user can

edit his profile. As common module describe main functions included this page (figure C.11).

User Information Creation

User Id User Name
User Group S o Email
i Ld
Status SELECT . Active
Comment

Do [ o

Figure C. 11: User Information module

Other than that email validation added when wrong email format added. (Figure C.12)
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Email L|

Please include an '@’ in the email address. 't' is missing an '@".

HLTIvE =

Figure C. 12: E-mail validation

When save data detail view displayed with edit button. Press edit button navigate again main

view for edit and update data.

User Details
User Id saku User Name saku
GroupName ADMIN Email add
Active Comment fd
User Type SAVED Modified User
Madified Branch Madified Date 05/07/2017
Edit Back

Figure C. 13: User details interface

As describe below all other master data entering modules such as Item creation, category

creation, supplier creation, customer creation were operate same way.

Purchase order generation module

This module officer can generate purchase order for check item levels. Button include call re
order level reach facilitate display all reorder level reach items before they exceed minimum
quantity in stocks. Other than this user can manually select item and place order. Figure C.14
display this module interface.
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Purchase Order Generation

PO Number PONODOO2 Category Name Select W
Item Name v Supplier Name Select v
Order Quantity 0 Unit Price 0.00
Stock Quantity 0 Re-order Level 0

Figure C. 14: Purchase order generation module

Auto generated PO number added for each order items. Print facility given by supplier vise and

end of the day user can print and send PO to suppliers.

Sales Module

This module use cashier to enter customer purchasing items to system. Basically this module
can divided in to main three parts.

First part(figure C.15) check customer availability. When customer already registered customer
name display after enter identification number. If new customer cashier can register customer
before add sales items.

Sales ltem
Customer
Customer Mobile
Number
Customer Name 0

Figure C. 15: Sales Module

Then user can add each item to system by select item and entering quaintly. When user press
add button item details add grid view table and user can delete entered data if he make wrong
order. (figure C.16)
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Iltems

Usageld SALO0O1T1
Item Category Select b Item Name ¥

Quantity 0 discount 0.00

percentage(%)

Current Stock 0 Price 0.00

Quantity

Comment
s | o |
Item Name Item Quantity Total Price
Select chocolet 1 500.00

Figure C. 16: Item interface

After all items enter user can press submit button and close order. New sales order id generated
automatically. When click clear button order canceled.(figure C.17) Bill generated through

billing system.
Item Name Item Quantity
Select pen 2
Select pen 3

Figure C. 17: Item interface

Report module
One of the purpose of this system is report generation. This system data use for measure item
demand forecast using report modules. Also main inventory control reports included. Figure

C.18 display the main interface for report viewer.

Reports

Inventory Reports Forecasting Reports

=

Figure C. 18: Report module
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APPENDIX D — REPORTS

The system allows the administrators and managers to generate well documented reports with
a filtering Yearly, Monthly, Daily, Date range reports. The report indicators helps the
management to get idea about item movement and demand forecasting. These reports are given

in clear format which helps the user to easily browse, view and print.
Inventory Reports

Inventory reports display separately with forecast reports. Below figure D.1 display inventory
report selected view. All inventory related reports include in this table format. Printed purchase
order re-printed option is added advantage in this module. Report module access permission
only accept to management user group.

Inventory Reports

Report No Report Name View

01 Current Stock Details- As at Date Select
02 Sales Details -Date Range Select
03 Purchase Order Details - Date Range Select
04 Invoice Details- Date Range Select
05 Supplier Return Details- Date Range Select
06 Ex-change Details- Date Range Select
07 Supplier Details Select
08 Category Details Select
09 Item Order Details- Item Vise Select
10 Customer Details Select

Figure D. 1: Inventory reports

Below figure D.2 shown purchase order print report for selected supplier. This report can

download as pdf format and can email or print and send to supplier.
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Print Date : 06/02/2018
Purchase Order Print Time : 3:43 pm
Supplier Name : Santo Printers
Supplier Address : No 26,sen Sebastian Road,colombo 12
Supplier Contact No : 075-713539/
Supplier Email : santop777@gmail.com
Please supply following items on our Account
No  Purchase Date Item Name Unit Price Rs/= VAT % Quantity Amount
1 01/11/2016 Account Opening Activators New 2.20 0.00 10000 22000.00
2 01/11/2016 Account Opening Forms - Limited Liabilities 460 0.00 3000 13800.00
3 01/11/2016 Account Opening Forms - Sole 4.60 0.00 3000 13800.00
Proprietorship/Partne
4 01/11/2016 Account Opening Mandate New 3.10 0.00 20000 62000.00
5 01/11/2016 Account Opening Mandate New Sinhala 3.10 0.00 5000 15500.00
6 13/10/2016 Account Opening Mandate New Tamil 3.10 0.00 2000 6200.00
7 01/11/2016 CRD 100 - Loan Agreement 7.75 0.00 500 3875.00
8 01/11/2016 Credit files 295.00 0.00 50 14750.00
9 01/11/2016 Files For Trade - Green 27.50 0.00 200 5500.00
10 01/11/2016 Files For Trade - Orange 27.50 0.00 250 6875.00
1 01/11/2016 Form No.001 - Balance Inquiry 82.50 0.00 1000 82500.00
12 01/11/2016 Form No.004 - Remittance Application Forms 255.00 0.00 500 127500.00
13 01/11/2016 Form No.010 - Cash Transfer Slip 63.00 0.00 500 31500.00
14 01/11/2016 Form No.050 - Denomination Labels 0.95 0.00 15000 14250.00
15 01/11/2016 Form No.051 - Request Form 175.00 0.00 100 17500.00
16 01/11/2016 Form No.054 Voucher Summary 1.45 0.00 500 725.00
17 01/11/2016 Form No.060 - Overdraft Agreement 7.75 0.00 1000 7750.00
18 01/11/2016 Form No.070 - General Agreement - English 16.50 0.00 5000 82500.00

Figure D. 2: Purchase Order

Stock valuation report include item wise good receive details for given time period. Unit price

change according to each purchase highlighted here.

Stock Valuation Print Byl00
06/02/2018 Print Daf6/02/2018
Print Tim3:10:34PM
Item Name Ixans Date Item Code Quantity Unit Price Amount
Gift Items
Activation T -shir GFI0025
10/31/2016 o2 300.00 29,400.00
Camera GFI0004
10/31/2016
Caps

Carry Bag

2500 500 1,250
5 2 18
45 S 22,50
55 5 27,50
55 5 27,50
5 57 2,87

120 1 12,64
20 57 11,5
15 57 8,6
25 575. 14,37
15 575.00 8,6
12 300.00 5,4
5 575.00 2

120 155.40 18

Figure D. 3: Stock valuation
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Forecast Reports

Forecast report generation is the one of main feature in this system development. This reports
display both printed and graphical views. Forecast view reports divided into areas such as item
vise sales demand, top sales items, low sales items, customer base item demand, supplier base

item demand etc.. Below figure show screen of selection table.

Forecast Reports

Report No Report Name View

1.1 Daily Select
< Date Range Select
13 Monthly Select
14 Yearly Select
15 Date Range - Hourly Select

2.1 All Sales in Year Select

31 Daily Select

32 Date Range Select

Figure D. 4 : Forecast view table
Each select redirect to special page which have select criteria’s such as date range, month, year
or day. According to selected fields reports were view with print facility. Below figure D.5

display selected item monthly sales with next year predicted quantities.

Karunarathne Shopping Centre - Avissawella

ITEM WISE SALES MONTHLY FOR YEAR : 2018
Page 1 of 1

Category Code = CAT00001 Printed Date :18/03/2018
Category Name & stationary Items Printed Time :21:16:11
Item Code : ITMO00002

Item Name : pen

B Sum o Curmntiage

u Sl
NexyesPrdend

1 -Jamuary 2 Fatray 3 March 4ot

Month Current Usage  Next Year Sales
For Month Predicted
Janvary 20.00 22.00
February 168.00 185.00
March 10.00 11.00
April 40.00 44.00

Figure D .5 Selected Item Monthly Sales
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Figure D.6 display sales of all items in selected year and also there is a field for predicted value

for next year sales. Therefore management can decide next year ordering quantities using this

values.
Karunarathne Shopping Centre - Avissawella
Monthly Item Demand For Year: 2018
Pazzlofl
Printed Datz=  :1803/2018
Printed Time :21:07:08
e = T Current Usage Tost Next year sales
Category Name Item Code Item Name Unit Price For Month Predicted
April
CAT00001 stationary Items
ITM00002 pan 85.00 40  3.400.00 44
Monthly Total : 3,400.00
February
CAT00001 stationary Items
ITAL00002 pan 45.00 152 7,155.00 175
ITM00002 pan 80.00 4 320.0C 4
ITMO00002 pan 85.00 5 425.00 )
CATO00002 Cosmatics
ITM00001 revlon 480.00 2 950.00 2
ITMO00001 revion 480.00 7 3,430.00 g
CAT00003 Fancy Items
ITAL00003 chocolet 40.00 3 120.00 3
ITM00003 chocolat 490.00 3 1,470.0C 3
ITAL00003 chocolet 500.00 1 500.00 1
ITMO00003 bizcuit: 56.00 2 112.0C 2
CAT00004 Footware Item:
ITMO00011 tablz cloth 400.00 4 1,800.00 -
Monthly Total : 16,092.00
January
CATO00001 stationary Items
ITM00002 pan 45.00 20 200.00 22
Monthly Total : 900.00
March
CATO00001 stationary Items
ITM00002 pan 85.00 10 850.0C 11
Monthly Total : 850.00
Grand Total : 21,242.00

Figure D. 6: Forecast report-Sales Demand of Year 2018

Below report display reconciliation of stock for given date period. Started balance to end

balance of selected date rage was displayed with all stock changers.
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Print By : 100
From Date  :(5/07/2017 Store Stock Reconcilation Report PrintDate : 06/02/2018
To Date 1 14/02/2018 Print Time : 3:22:57PM
Description Amount Rs/=
Opening Balance 25,454,420.50
25,454,420.50
Total Purchase for the month 21,646.50
Total Branch Return for the month 768.06
Total ltem Reject From Branch 27,337.60
Addition of stock Adjustment 471.90
50,224.06
Total Branch Allocations for the Month 41,994 .56
Total Supplier return for the Month 1,111.46
Total Damage stock value for the Month 114.10
Reduction of stock Adjustment 12,351.24
55,571.36
Closing Balance 25,449,073.20
25,449,073.20
Branch Pending Acknowledge 220.00
220.00
Grand Total 25,449 293.20
25,449,293.20

Figure D. 7: Reconciliation Report

Item vise stock change in given month, month wise, year wise and selected date range was

display for get idea for future ordering purposes.

Below figure shown category wise sales on given year.

Sales By Category for 2012

Araount
Quantity

/J_/ / /_’ji

Arcortad cohisr sokima Ches watere akae Hars Sueat Riszutee hocalate “amdy B 1nlly

Figure D. 8: Sales on given year
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APPENDIX E - TEST RESULTS

This system developed on MVC architecture generally supports us in code reuse, hence same
error messages were re-used in appropriate places. Test cases were used to get check system
with appropriate errors and responses. Chapter 5 describe main test cases included in project

test plan. Rest was discus here.

Common Functions

Test case Id 05

Tested Common

component

Module name | common

Test case common

Expected Satisfy common system functions need to run system accurately.

output

Test case description

No | Test Actual output Statu
case s

01 | Login Idle for 15 minutes logout automatically pass
time
out.

02 | Logout. | Click logout button. Logout user and direct to the login page. pass

03 | Test Access & load system in different browsers (Firefox, Chrome, | pass
with Opera, IE, Safari).
browser

04 | DB Give wrong DB user name/ password/ DB name in db helper config | pass
connect | file. Display db error message
ion

Table E. 1: Common Functions
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Item Creation

Test case Id

06

Tested component

Item Creation

Module name

Item Creation

Test case

Item Creation

Expected output

Successfully save item and error messages display when
wrong data enter.

Test case description

No | Test case Actual output Statu
S
01 | Mandatory fields - | | pass
highlighted.
02 | Save without mandatory | Error message display and return to data view pass
fields Error!
¢ [tem Name is Required
¢ Value for Re-Order Level must be greater than 1.
* Please Select a Item Category
03 | No data captured in selected | No data message display pass
range
04 | Re order level and enter | When initial item create re order level quantity | pass

stock validate

should not validate with item quantitiy.

Table E. 2: Item Creation

59




Purchase Order

Test case Id 07
Tested component PO Creation
Module name Po Creation

Test case

Purchase order Creation

Expected output

Successfully save create PO and error messages display when

wrong data enter.

Test case description

when item select from

item dropdown

PO Number PONDOCO2 Category Name

item Name pe v Supplier Name

rder Quantity 0 Unit Price

tock Quantity 2912 Re-order Level

No | Test case Actual output Statu
S
01 | Auto generated Id create pass
PO Number PON0O0002
for each order.
02 | Re order level reach items pass
automatically display Re-Order Reach List
button click
If no item to show message display
03 | No data captured in selected | No data message display pass
range
04 | Automatically fill fields | Item dropdown enable after item category select. | pass

Acceptance Test Results

Table E. 3: Purchase order

Main purpose of the system built is to satisfy the customer requirements, the final system should

be accepted by the end users to complete project as successful project. Thus a questionnaire

was designed and make system assess to a set of the users by capturing the customer feedbacks

on the survey. The following is a sample questionnaire created.
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Stock Management and Demand Forecasting System — User Evaluation Form

Date :

Name :

Designation :

| appreciate your help in evaluating new software to your shop by filling short

answers to below questions. Put “X” to appropriate column.

# | Question Strongly Agree Disagree Strongly
Agree Disagree

1 Interfaces are simple
and understandable

2 | System display
information more
familiar

3 Easily navigate through
system

4 Functions are more
reliable

5 | System provide
sufficient information

6 Degree of Information
provided in Reports.

7 Ability to maintain data,
to keep it up-to date.

8 Ease of entering/
handling form fields, and
handle manipulations.

Comments
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Thank You.

Table E. 4: Acceptance test results

The Whole Feedback ratings given by each user were taken and converted into a graphical
evaluation chart. The following bar chart in Figure E.1 display the overall feedback.

User feedback level

4
3.5
2.5

2
15

1
0.5

0

manager sales person chashier Admin

w

H User feedback level

Figure E. 1: Overall feedback

The final feedback received from the survey was significantly positive. Some suggestions were

taken and hope to consider them at the implementation stages.
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APPENDIX F - CODE LISTINGS

This section use to give fundamental impression about the code structure of the system. Since
the codes are very lengthy, only important code snippets are represented in this segment.
Developed system has adapted MV C design pattern. Codes related to each function, comprises

of separate Model View and Controller. Some main code segments are described below.

As example below describe code segments for Item Category creation view MVC architecture.
All other pages were designed base on this pattern. Green colour commented lines describe
reasons for the each feature in code.

View/Controller/Model

View:

The user interacts with the system through this view. View also displays error messages passed

from the model=>controller.

<div class="form-horizontal">
@*validation check*@
@Html.ValidationSummary(true, "", new { @class = "text-danger" })
<div class="clearfix">&nbsp;</div>
<div class="row">
@*name lable create here*@
@Html.LabelFor(m => m.ItemCategory.CategoryCode, htmlAttributes:
new{ @class = "control-label col-md-2" })
<div class="col-md-6">
@*text box for data enter*@
@Html.EditorFor(m => m.ItemCategory.CategoryCode,
new { htmlAttributes = new { id = "txtCatCode", @readonly = "readonly",
@class = "form-control" } })
@*validate text box*@
@Html.ValidationMessageFor(m => m.ItemCategory.CategoryCode, "",
new { @class = "text-danger™ })
</div>
</div>

Controller:

Controller work as a messenger between the models and views. It gets the requests from view
pass to model get responses. Then updates the view according to the results. The statements

below show how files are loaded.
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public class ItemCatController : Controller
{
// call model class
public static ItemCategoryViewModel masterDataViewModel = new ItemCategoryViewModel();
IdCounterCRTLLogic idCounterCRTLLogic = new IdCounterCRTLLogic();
CategoryCRLLogic categoryCRLLogic = new CategoryCRLLogic();
LoginInformation login = new LoginInformation();
bool success = false;
/ main areas need to dlspaly when visit page

publlc Actloansult Maan1ew(str1ng mode)|. . .|
//capture user enter values and pass it to model

publlc ActlonRasult SaveForm(ItemCategoryV1ew1ode1 ugvm)[:]
// search database saved values|

publlc ActlonResult SearchForm(ItemCategoryV1ew Model ugm)[:j

Model:

The model is where the system carries out the CRUD operations in the database tables. The

following code fragment shows the code for insertion of a record.

TBL_ITEM_CATEGORY CATINF = new TBL_ITEM_CATEGORY();
CATINF.CategoryCode = catInfo.CategoryCode;
CATINF.CategoryName = catInfo.CategoryName;
CATINF.Active = catInfo.Active == true ? 1 : ©;
CATINF.CreatedOn = login.LoginDate;
CATINF.CreatedBy = login.UssrId;

db.TBL_ITEM_CATEGORY.Add(CATINF);
db.SaveChanges();

The following code fragment shows the selection of a record from database.

ItemCategoryViewModel ugvm = new ItemCategoryViewModel();

try

{
using (ARAEntities db = new ARAEntities())

{

string selectQuery =
selectQuery = "select * from TBL_ITEM_CATEGORY where Active = '" + (catInfo.Active == true ? 1
var selectlList = db.TBL_ITEM_CATEGORY. Squuery(selectQuery)|
foreach (var item in selectList.ToList())
{

ugvm.ItemCategory = new ItemCategoryView();

ugvm.ItemCategory.Id = (int)item.Id;

ugvm.ItemCategory.CategoryCode = item.CategoryCode;

ugvm.ItemCategory.CategoryName = item.CategoryName;

ugvm.ItemCategory.Comment = item.Comment;

ugvm.ItemCategory.Active = item.Active == 1 ? true : false;

ugvm.ItemCategory.CreatedBy = item.CreatedBy;

ugvm.ItemCategory.CreatedOn = DateTime.Parse(item.CreatedOn.ToString());

ugvm.itemCategoryList.Add(ugvm.ItemCategory);
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Reusable components
Below script use to auto generate Item code, category code, purchase order number, GRN

number and supplier number.

<script>
$(document) .ready(function () {
var txID = $("#txtCatCode");
var value = "1";
$.ajax({
type: 'Post’,
url: '@Url.Action("GetCategoryCode", "ItemCat")’,
data: "{value: "' + value + ""}',
contentType: 'application/json; charset=utf-8',
success: function(data) {
$('#txtCatCode').val(data.IDNumber);

}
¥)s
¥

</script>

Common date picker java script use for all reports which use to display calendar date selection

functions.

<script type="text/javascript">

$("#txtFrom").datepicker({
dateFormat: "dd/mm/yy",
maxDate: "+66D",
numberOfMonths: 1,
onSelect: function (selected) {
$("#txtTo").datepicker("option"”, "minDate", selected)

}
1)

</script>
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GLOSSARY

CSS (Cascading Style Sheet) - is a style sheet language used to describe the presentation
semantics (the look and formatting) of a document written in a mark-up language.

Database - is an organized collection of data for one or more purposes, usually in digital form.

Graphical User Interface - is a type of user interface that allows users to interact with

electronic devices with images rather than text commands.

Internet - is a global system of interconnected computer networks that use the standard Internet
Protocol Suite (TCP/IP) to serve billions of users worldwide.

JavaScript - is a prototype-based, object-oriented client-side scripting language which is

dynamic. It is also considered as a functional programming language.

JQuery - is a cross-browser JavaScript library designed to simplify the client-side scripting of
HTML.

Object Oriented Development - is a standard approach to software development based on objects and

its instances

Structured Query Language - is a database computer declarative language designed for managing data

in relational database management systems (RDBMS).

Unified Modeling Language (UML) - is a standardized general-purpose modeling language in the field
of object-oriented engineering. This includes a set of graphic notation techniques to create visual models

of object-oriented software-intensive systems.
Web Browser - is a software which allows the user to access WWW.

WWW (World Wide Web) - is a system of interlinked hypertext documents accessed via the

Internet.
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