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1 Intro

This document is a technical report on the system, but some extra measures are taken to ensure it can
also function e�ectively as a reference on how to use, maintain and further develop the project. It has
seven sections, �rst an intro and then two sections per participant. One project description and one
explanation of the solution. The git for the project is found at https://git.omegav.no/ov/neokomp/

1.1 Problem owner

Omega Verksted is an organisation at Gl�shaugen. Any student can become a member, and thereby
get access to a comprehensive workshop for electronics and other activities. Members can buy parts,
solder, design PCBs and generally build prototypes from scratch. Omega Verksted also has equipment
for mechanical work.

1.2 General problem description

Omega Verksted sells electrical components. There are a lot of di�erent components, and they are
bought from di�erent suppliers. There are mainly two kinds of suppliers: the Western corporate
and the cheap Asian. Western corporate are distributors like Farnell and Digikey. Asian suppliers
are usually smaller traders found via Ebay or Aliexpress. The shipping time varies a lot, especially
when ordering from Asia. When Omega Verksted receives the components, they are registered into a
database. But because of the fact that suppliers sometimes change components and prices, and that
Omega Verksted often change what components they sell. Marking all components with a scannable
barcode is a lot of work, if not impossible. So the problem is: Omega Verksted has no way to register
what components are sold, and thus no way of keeping a count of components. This creates a delay
in the stock of components, which are not re�lled until after they are detected empty, then bought
and shipped to Gl�shaugen. This might at worst take months. Additionally a set of plausible utility
functionality has been identi�ed, such as �nding components in the shelves. These will be addressed
by the design in addition to the main problem.

1.3 Solution

The components are already sorted at positions, which are indexed in sections, shelves, rows, columns
and depth. This can be seen in �g. 2. Depth is into the plane, because each box can contain multiple
di�erent components. To solve the problem, we will make a module per section that allows registering
the position of the component that the customer wants to buy. This module will send the component
data to a shopping cart at a Point Of Sale, where the customer can buy the component from. This
Point Of Sale will also get support for other methods of adding items to the shopping cart, which will
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Figure 1: Use case diagram for the component store. Di�erent users are illustrated as interacting with
the system di�erently.

be detailed in a later section. The Point of Sale will interface with Omega Verksted's stock database.
The intended use cases for di�erent parts of the system are illustrated in Figure 8.

1.4 Overall Design Architecture

The solution to the problem is designed as a distributed system, as illustrated in Figure 3.
A central point of sale (the hub), will allow the customer to enter orders into a virtual shopping

cart. The customer can then buy the components present in the shopping cart by authorizing the
sale with his or her unique RFID chip. The orders can be entered in a number of ways. A bar code
scanner allows the customer to add orders by scanning the physical bar code on the component or its
packaging. A keyboard allows the customer to search the component database and add components
to the shopping cart from search results. However, the primary input method of this solution is a
number of PCB modules that will also allow the user to add items to the shopping cart by selecting
component locations.

A number of modules connect to the hub via a wireless interface. The modules are distributed
around the workshop. One module typically serves one section of components. A section is organised
as a group of shelves, and each shelf is structured as a 3D grid of rows, columns and depth. The
modules contain input devices that let the customer select a component at a speci�c row, column
and depth. By pressing anorder button, the selected component is issued to the central point of sale
and inserted into the current shopping cart. The module will be able to display the current selected
position on a display. The module also has a LED that can be requested to turn on for fast localisation
of a section or shelf.

A component database already exists, and is used to query information about components. A
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