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[bookmark: _Toc513985696]Project Title:
ACD system redesign

[bookmark: _Toc513985697]Project Description:
[image: Image result for lidls A.C.D]Brief outline of organisation and existing system.
Lidl’s is a supermarket that concentrates on getting exceptionally low prices for their customers, their main competition are supermarkets such as Tesco’s, Sainsburys and Morrisons.
At Lidl’s we use a machine called an ACD, which Is essentially a mobile device with its own operating system and interface, with big buttons and a touch screen that the staff use daily for lots of functions such as ordering new stock, writing off bad stock, logging how much excess stock we have etc.
Most functions that need to be sent to the RDC (where our deliveries come from) go through our ACD.
The current system features big chunky buttons, a slow, old operating system, a touch screen for navigation and a scanning lens at the top of the device.
I am planning to redesign the current system to be ran on a tablet or mobile device, in an attempt to save the company money, and to save the staff time, the new system will aim to run smoother, due to a cleaner interface, and better hardware than its older equivalent.
[bookmark: _Toc513985698]Project Objectives
What will the new system achieve?
The new system will aim to keep most of the currently used functions of the ACD, but with a smoother, cleaner interface for easier input and navigation.
The new system will be aimed at being used on a tablet, or phone, the onscreen keyboard will essentially replace the keyboard found on the current device.
The new system will focus on being easy to pick up and use, the current system requires navigation through many linear menus, which the user must basically memorise to get to certain commands.
The new system will aim to be used with the current store products i.e. I’ll have to include codes for the current stock, the idea is the new system will just seamlessly fit into where the old one was used.
[bookmark: _Toc513985699]Resources
Hardware, software, people, documentation.
The programme won’t be a graphically demanding one, and so most tables should be able to run this software.
The application itself will be created using Visual Basic 2017, using Xamarin to allow me to create applications for mobile apple/android devices using C# and XAML.
The application will be linked to a database so that it can include a variety of currently used product codes to test during the development stages, and to act as a better finished product, for this I will either be using Microsoft access or SQL server 2015.
The application will be aimed at the everyday employees, who will use some basic functions, but managers at Lidls will be using it daily for the more advanced features.
I can conduct my own research with the current system at my own leisure, my boss at lidls is on board with the project, however the finished product will not be put towards lidls as a replacement, it is purely for the purpose of this assignment.
[bookmark: _Toc513985700]Requirements specification.
[bookmark: _Toc504123606][bookmark: _Toc513985701]Objectives:
The aim of this project is to produce an improvement to the current system, which can prove slow, and difficult to learn how to use and navigate through its menus.
The finished product will aim to be a simple alternative to the current system, to the way Lidl’s currently handles most of its in-store data day to day.
The finished product won’t be put forward to the company, it’ll be compared to the current one as such, and I plan to put my ideas and drafts towards current members of staff, for feedback and ideas.
[bookmark: _Toc504123607][bookmark: _Toc513985702]Authority:
Influential people that could have an impact on the content of this project could include:
· Course tutor
· Co-workers
· Boss
· Class-mates
[bookmark: _Toc504123608]

[bookmark: _Toc513985703]Scope:
The scope of this project is shown in the System requirements section, where I talk about what I plan for my finished project to be able to do, and what it won’t be able to do.
The current system has many more functions that have not been mentioned in this document, in the real world a stock management system such as the one being described would have a couple more crucial functions, but for the purposes of this project I have chosen to not include them.

[bookmark: _Toc504123609][bookmark: _Toc513985704][image: Image result for M210SE]Description of the original system.
The organisation who uses the current and proposed system is Lidl’s, the new application will be designed with the staff who will use it in mind, and will include most staff working in any one store.
This includes the store manager, deputies, freshness co-ordinators, and right the way down to customer assistants, most members of staff will be expected to use the current system, or at least be expected to know how to perform basic functions using it.							
The majority of the functions are sent off to the RDC (Regional Distribution Centre) which is where our deliveries come from, these figures go towards our inventory scores, and let them know how much stock to send us.
(Image above is of ACD and charging station [1],)
[bookmark: _Toc504123610][bookmark: _Toc513985705]Current functions or the system in use:
Basic functions can include:
Writing off stock: Judging whether a piece of stock is fit for sale, and if not then logging it on the current system and disposing accordingly.
Logging back-stock: Adding extra stock to a computerised list, so that when the orders are placed for future deliveries, the user is reminded not to order certain items because there are already extra cases of the selected stock on the premises, the amount of back stock is stored internally, so that when managers complete the orders they are prompted messages such as “2 cases of broccoli on back stock” which means more accurate orders.
The current system can provide other functions such as:
Ordering new stock: a manager walks around the store and counts the amount of stock that is on the shelf, they type into the ACD how many extras they’d like to order, taking into account how many are on the shelf, how many we can fit on the shelf, what days we order that type of stock, and if there are any on back-stock in the warehouse, all of these things are prompted to them on the ACD ordering screen.
Finding stock that needs discounting: The ACD can calculate from the amount of sales that go through the tills what piece of stock (e.g. Whole Chickens) need discounting using a simple formulae : ((Amount of stock sold since last order) – (Amount of stock previously ordered)), if the result is positive this is the number of units that need to be found, and discounted, any stock that is left where the use-by date exceeds the current date breaches trading laws, so this step is quite important, to find products that need removing a similar calculation is performed.
Discounting: Similar to writing off stock, the ACD logs how many pieces of stock have been discounted and the price difference that will be lost as a result of discounting them, and sends this figure to the RDC, the machine it syncs with will print off a discount label, which has the old and new price printed on it, this is then stuck onto the product by the employee.
Viewing mail: The ACD (and the office computer) can both receive messages from head office and other stores, including specific instructions, or alerts to upcoming events such as Christmas, or inventory check day.
[bookmark: _Toc504123611][bookmark: _Toc513985706]Software development methodology:

After some research online at links [2] & [3], I initially thought the waterfall model sounds like a straightforward simple way to work towards the end of this project, however it requires no input from the consumer, the target audience.
This would be an issue with my proposed project, as it is being designed to be user-friendly, and some of the features I need to develop may not fit the required needs of the company.
“Moreover, this methodology also talks about the fact that going back to deal with the changes is not possible.”[3], this quote shows that the waterfall model is not the best way to approach the development of my project, I will need feedback from my target audience to ensure that my designs and proposed features fit the needs of the company.
I feel that a more practical, and efficient solution to use to develop my project would be the Rapid Application Development model (See Methodology.pptx).
This will allow me to really focus on making the project acceptable in the eyes of the target audience, it will ensure that it is easy to use, easy to learn and that all the features work as required.
Also it allows me to backtrack and solve errors before reaching the finished solution which will make for overall ease of development, and the general flow of the project will be a lot smoother.



[bookmark: _Toc504123612][bookmark: _Toc513985707]Operations requirements:

To be deemed a success at the end of this project, my proposed solution will be expected to provide employees with an ergonomic, simple and quick way to complete day-to-day tasks such as:
1. Writing off stock
2. Logging back-stock
3. Ordering new stock
4. Assisting in removing old stock
5. Discounting stock
6. Viewing mail
The current system can complete a few other tasks such as ordering new price cards, and viewing information about the safe, and cash floats, but I deem that as being outside the scope of this project, and so I will focus on the six outlined above.
I would still deem the new system as being an improvement to the current one so long as the six requirements above are met, and the interface is cleaner and smoother.
	
[bookmark: _Toc504123613][bookmark: _Toc513985708]Information requirements:
1. Who For? 
The information will for the most part all end up going to an external source: the RDC. However temporary files will need to be accessed by everybody who wishes to do so, all employees who use my application could have made an error, or need to double check the most recent inputs, so this information will need to be readily available
2. How Up-to-date?
Information will be added every day, and at the end of each day the current files will be sent off, and deleted off the temporary records. All daily information will be kept current, and up to date, however the information can be retrieved in emergency circumstances, but not with what is being aimed for in the scope of this project.
3. Purpose?
The information will be for the most part about stock control, and the day-to-day tasks faced by the employees.
4. How Comprehensive?
With each day that passes the amount of information put through the system will vary, and so it is hard to say exactly how much information I am expecting to go through the system in a single day.
This could mean very little one day, and quite a lot the next, I will need to make sure my application can handle both extremes.
5. How concise?
When somebody orders stock through the current system there is a “minimum delivery” that must be completed, however it is possible that under extreme circumstances there may be no write-offs, or no mail to be viewed, my application will need to account for this in certain areas.
6. Accuracy.
In areas such as writing off stock items will be counted in “units” (individual products), however when ordering stock, they are often counted in cases, which would each be measured as a differing number of units per item of stock.
In many cases when using the current system and the proposed system human error can be a big issue, my proposed system will need to have counter-measures such as double entry protection, and prompted messages to verify input.
7. Medium
a visual display is needed, the proposed solution will be aimed at performing on a tablet, or phone.
There should be no need for a hard copy, such as a print-out.
8. Frequency
The proposed system will have information added to it every day, and likewise it will be removed from local storage every day.
however if the information concerning the current date is required, the system will be able to bring it up on demand.
[bookmark: _Toc504123614][bookmark: _Toc513985709]General System Requirements:

1. Accuracy of input:
Errors in this system in most cases will result in inventory loss, this means that every step must be taken to reduce human error, and to make all inputs into this system as accurate as possible.
Preventative measures will include data validation, double key check, constraints and range checks, meaning that even in the most extreme error case scenario, minimal errors occur.
For example entering “11” into the write off interface will return “You entered 11, is this correct?”
2. System controls and audit trail:
Using the proposed system, most pages will have a button that shows you the added information for that section, for example if you’re not sure if the orders have been completed yet today, you will be able to check what’s been ordered, and edit them.
3. Security:
The current system does not include any kind of security, it does not have a password, and to my knowledge there is no backup for the missing or corrupted data.
My proposed system aims to have a PIN lock screen, so that only members of staff can access the system, and some form of backup, for example after each piece of information is inputted it could be locally saved on the device until the end of the day.
4. Flexibility:
The proposed system will aim to mimic the functions currently available on the current system, because it the goal is not to change the way the employees go about their day, or the way the company operates.
But the way the system will be developed means that additional functions can easily be added.


[bookmark: _Toc504123615][bookmark: _Toc513985710]Evaluation Criteria:

My project aims to:
1. Be an improvement to the current system.
So long as the new system retains most of the current features, and is quicker to use, and smoother to run then I will consider that a success.
2. Easily add extra features.
I aim to create my project in such a way that allows changes, and additional features to be added with ease, this allows for the company to grow in new ways, and not to have to update the current system as often.
3. Incorporate barcode scanning software.
The current system uses a barcode scanner using every feature, the new system won’t be able to compete without one,  research at links [4][5] have allowed me to think about creating a program that can scan and generate barcodes, and start planning how the finished product will work.
4. Be easy to pick up and learn for someone likely to use the new system.
At the end of the design process I will show my product to one of my co-workers and ask them to give me feedback, so long as they can learn how to use my product within a relatively small time frame id consider my product to be practical.
 
[bookmark: _Toc504123616][bookmark: _Toc513985711]
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[bookmark: _Toc511034260][bookmark: _Toc513985712]System description:
As spoken about in the previous part of the project documentation, the ACD is a device that Lidl use to do much of their data-handling, this device: 
· Orders stock.
· Adds backstock.
· Writes off stock.
· Locates old stock.
· Discounts stock.
· Views mail.
(in real life the ACD can perform many other functions, but these ones I deem the basic functions, and will be the ones I focus on in this project)
The current system proves to be slow, and difficult to learn, so in the system I propose creating I will focus on a quick, easy to use system that is seen as an improvement to the current system, therefore saving the company time and money.
This system will be designed for use on a tablet, or mobile device, with the hopes of reaching goals such as: 
· Longer battery life than former hardware.
· Less errors.
· Quicker start-up.
· Quicker inputs & completion of tasks.
· Staff satisfaction.
· Be ready for future updates.
Once this system is up and running we will have to briefly show the staff how to use this new hardware, this should be kept brief, and with long-term members of staff this could take slightly longer to learn and adapt to, but the idea of this project is to keep the current functionality but add performance.
Also the hardware will need to be replaced with a tablet/mobile device (one per store).
Security provisions that need to be thought about include:
· Keeping the tablet/mobile device safe (Protective case).
· Password protect the device.
· Keep the device from being stolen, as it would be more valuable than the previous device.
· Keep data held secure, ensure chances of data loss are minimal.
The device would need to be insured, as the company will need an immediate replacement if it were stolen, or broken, this again would cost the company money.
This new proposed system while costing the company money to set up and upkeep should save everybody time while performing the actions listed above, this in the long run will save enough money to justify implementing this new system.
[bookmark: _Toc511034261][bookmark: _Toc513985713]Hardware and equipment:
The system I plan to produce is being made on visual studio, including the SQL server data tools add-on.
The specs for Visual Studio, taken from [1]
Are as follows: 
· 1.8Ghz/faster processor, dual-core or better recommended.
· 2GB ram min, 4GB recommended.
· Typical storage space requirement of 20-50GB.
· Windows 7 upwards. (visual studio 2017).

Using visual studio to develop this app means that mobile devices will not be able to use it.
The device group I have in mind while creating this program is laptops with the detachable keyboards, that are essentially tablets with keyboards, an example of this is the Lenovo Thinkpad 10
These devices are relatively cheap, their specifications meet that of visual studio, they are built to last, with long battery lives, strong exteriors, and can be used with the touchscreen keyboard, or the detachable one, meaning that it is functional in many situations, and can be suited to every possible scenario.
The office features a wireless printer, meaning that this device will be able to operate it easily.
Backup storage devices is tricky, because as mentioned in the requirements specification all local data is removed at the end of each day, however to save information in the case of a complete hardware failure, the current days information will be backed up onto the office computer. auto-saving onto this will allow the data to be retrieved should the device malfunction, also this allows for the days data to be retrieved and amended should the tablet completely stop working in the worst-case scenario.
The office computer can in practice do most of the same functions as the current systems ACD, and the new proposed system, but it is not at all practical to order new stock while being sat in the office, as you would need to examine the numbers of stock currently in the store.
so in the case of a complete hardware failure it is possible to complete all of the days tasks without the current system.
I plan to attach a wireless barcode scanner, as this will help with a couple of functions such as writing off stock, it would allow the user to scan the item, and for it to sync with the program, this makes for much faster inputs, and the model I am looking at can be found at [3].
using a wireless model will take up the USB slot in the Lenovo Ideapad, however it will be much less hassle to use without a wired model, this will save time with inputs.
[bookmark: _Toc511034262][bookmark: _Toc513985714]Costs:
Lenovo Think pad 10: £440 (optional keyboard, approximately £70-80)
Barcode scanner: £19.59 
Visual studio and the necessary add-ons are free
No web-hosting, consumables, or other hosting requirements are required.
The staff that will be using the proposed system are already employed by the company, and so the money spent on employing them isn’t included in this project, as they would still be paid whether they use the old system, or the new.
Training staff to use the new system should not take a huge length of time, but it will be shown to them on the company’s time, and as such it would take a couple of pounds per employee to fully grasp how the system works.
I’d estimate that it would take an employee about 30 mins to be completely comfortable with the way the current system operates, meaning for each employee (in-store) it would cost the company about £4-£5 (assuming they did no productive work, and only worked towards learning the new system).
There already exist staff that are a phone’s call away to offer support with the current system if anything goes wrong, so again it would take a small amount of time for them to adapt, and learn the ins and outs of this application, again this would cost a couple of pounds per employee.
I would estimate that it would take these employees a similar length of time to fully learn how to use the new system.
In practice if the company were to offer to pay a developer to create a new system for their company to use, this would cost them a fair bit of money, for the purposes of this project I am not going to charge the company for my services.
The tablet appears to be the most expensive asset needed to bring this programme to Lidl stores, depending on the number of members of staff working in that specific store it would cost the company slightly varying amounts of money.
I feel I can justify choosing a tablet that is that expensive as the current measures needed for the implementation of the new system are already in place, the company already uses a similar system currently, and there isn’t a lot that would need to be taught to prospective users.

[bookmark: _Toc511034263][bookmark: _Toc513985715]Benefits:
Saving money using the proposed system will be achieved in the long-run, the idea of this system is that it’ll shave off a few minutes everyday and it will drastically reduce the chances of data loss (which is a common occurrence as is).
If everyday we saved 10 minutes using the new system, in 6 months we would have saved 1,680 minutes or 28 hours, or approximately £252, so theoretically in one year this new system will have nearly paid for itself.
Using visual studio, and my experience as an employee of Lidl, I know lots of common errors that get put into the ACD, meaning that I can ensure that no errors of this kind are allowed into the new system, simple things such as double key errors etc are quite a common occurrence at the moment, using these things will ensure that the day-to-day information is kept accurate, and again money can be saved, rather than lost.
There have been occasions where the old system has crashed, and has been unusable, or has crashed and deleted every piece of information from that day, while I may not be able to develop the new app with this in mind, I can safely assume (seeing as the old system is a very old piece of hardware) that the new system will perform much smoother, which will also save time and money.
[bookmark: _Toc511034264][bookmark: _Toc513985716]Output Specification.
The proposed system will be able to print documents, such as mail by connecting to the wireless printer, these are very simple documents and mainly just consist of a header, and the relevant text.
While users are using the proposed system to reduce stock that is near its best-before date, there is a label-printer that connects to the current system, that will be functional with my program, that prints of the required label.
This label will have the before and after price of the item, as well as the percentage discount applied.
An image of this item can be found at [6]
[bookmark: _Toc511034265][bookmark: _Toc513985717]Input Specification.
For each of the core functions mentioned at the head of this document the user and the program I plan to develop will be used in a slightly different way to complete each task:
[bookmark: _Toc511034266][bookmark: _Toc513985718]Ordering stock:
To order stock a member of staff would order everything in one big job, so typically they would start in one corner of the store, with “item number 1”, and progress through items 2,3 and 4 until they have ordered (or not ordered) for every piece of stock the store currently has.
While deciding how many to order the proposed system will tell the member of staff that we for example have 2 cases of this specific product in the warehouse, and ordering additional ones would be unnecessary, however the member of staff can over-ride this and order anyway if for example that item is going on offer this weekend, and we hope to sell extra. 
The proposed system will give the user information such as:
· The amount of stock due tomorrow (deliveries are ordered 2 days in advance).
· Average sales predicted between now and when stock will arrive.
· The case size for this specific product (how many individual items fit in one case).
· Suggested order size.
· The maximum amount we can fit on the shelf.
· How many of this item are on back-stock. 
Once the orders have been completed the list is sent to head office so that the delivery can start being placed on pallets and sent to store.
This list can be edited before a certain time, as it will cause too much inconvenience for the pallet stackers, however the list can be edited, for one piece of stock or many.
Validation includes no extreme numbers (can’t order 1000 cases for example), double entry checks, empty inputs (can enter 0, but can’t accidentally skip a product).


[bookmark: _Toc511034267][bookmark: _Toc513985719]Adding Backstock:
The adding backstock screen is quite basic compared to the rest of these features.
All a member of staff is doing when adding an item onto the backstock is saving “one case” or “16 units” onto the programs database, so that when another member of staff completes the orders this number is prompted to them as a reminder not to order additional unnecessary stock.
The backstock page will allow the user to type in the product code, or to scan the product for quicker entry, once this has been completed the system will then have pre-calculated numbers for:
· Number of cases fitting on a “Layer (L)” example: 12.
· Number of cases fitting on a “Dusseldorf (D)” example: 52.
· Number of cases fitting on a “Pallet (P)” example: 104.
These numbers are especially useful in certain circumstances, this will make back stocking products that come in bulk much easier, meaning that the user won’t have to manually calculate how many individual items they have. 
Once the user has scanned the product or typed in the relevant code then the product information shows up, and the pre-calculated numbers above are shown for that product, once the user has chosen how many they have, the item is then saved. 
This list of backstock is cleared each day, and re-recorded to keep the information accurate, validation includes protecting against double-key entry, and incorrect figures such as wrong codes.
[bookmark: _Toc511034268][bookmark: _Toc513985720]Writing off stock:
When a member of staff writes off stock they are declaring that a piece of stock is unfit for sale, and these numbers (and prices) are exempt from company loss figures, this stock is then disposed of appropriately.
To write off a piece of stock a member of staff will either scan or type in the appropriate product.
The screen will then present the items information such as name, price, and code (if the code wasn’t already there)
The user can type in the amount of items being written off, for example 6 units, and the reason for being written off, this is usually because of damages, or that its past its best before date, but regardless of what option they choose they can then press enter, and the system will send this information into a database to be kept and checked against inventory figures.
Validation rules include error checking (no incorrect codes), no extreme values (1000 units cannot be written off), double entry (11 will prompt the user to confirm if they inputted the correct value).
[bookmark: _Toc511034269][bookmark: _Toc513985721]Locating old stock:
This function is slightly different from the others, as it works with the figures we have for the amount of sales completed in the last couple of days
These numbers, as well as the numbers for stock ordered and on backstock are all put together to show how many of items we have, versus how many we’ve sold, and based on that number the system can tell the user what item has units that are out of date.
The user then uses this information to take off items that are due to expire in the next couple of days and will reduce them, printing off a ticket and placing the item in the reduced section.
This is all done automatically, and all the user needs to do is open the relevant page on the program, and cycle through each item that needs attention.
Validation for this function will all have to be within the function that calculates what items of stock need to be checked for near-expiration dates. 
but validation rule will be: no empty fields (0 stock can be ordered but can’t be empty).
[bookmark: _Toc511034270][bookmark: _Toc513985722]Discounting Stock:
This function will be used with the “finding old stock” function, to reduce the items needing it, but it will also be used at other times in the day. 
This function will print off a label (see output section), prompting till users to discount this item, it will also add in the database that this item has a discounted version.
The main reason for this is so that if we have 3 discounted items we cannot sell 5, as this is an error, and would result in a loss.
This screen will show the items information, the price before and after discounting, and the item code.
Validation rules for this function include: correct code check (no invalid inputs), type check (can’t discount alcohol).
[bookmark: _Toc511034271][bookmark: _Toc513985723]Viewing Mail:
This function is again done automatically, without need for user input.
What I’m referring to with this function is the messages sent down from head office usually containing information about upcoming special offers, or specific instructions to be completed by staff.
My proposed system will simply contain a section for such messages and will allow users to read them.
Validation for this can be not to hold messages over 3 weeks old.


[bookmark: _Toc511034272][bookmark: _Toc513985724]File Specification:

[bookmark: _Toc511034273][bookmark: _Toc513985725]Order File:
I will have a temporary file to store the orders until they are sent off, this will be a sequential file as they will be added one by one as each is completed, this will not be backed up, and will not have a backup medium, as the orders will only take a member of staff approximately 15 minutes it is unlikely that a fatal error should occur.
This file will only be retained until the orders are sent off, which will vary day by day, but will be programmed to be deleted upon submission, any changes after this point will require a phone call to head-office and are outside the scope of this project.
A typical field for this would say: “Snaktastic crisps”, “ 2 cases.” A variable for the product name, with approximately 15 characters, and another variable for the amount, as this is measured in cases we only need to save the amount, 2 characters will be enough for this. These two variables are the only things that need be saved, as these are the only necessary pieces of information, the likely number of records will be the same each time, as a member of staff will still need to enter “0”, instead of leaving the field blank, so the number of fields would depend on the amount of items in the store.
This file will not need updating, as it is deleted each day, it will need to be added to, and sent off each day however.
[bookmark: _Toc511034274][bookmark: _Toc513985726]Backstock File:
Backstock will need to be held over time, this will be a sequential file, as each item is added one by one, this will not need to be backed up, as even if a fatal error occurs and we lose this file it will not cost the company all that much time to rectify that mistake.
This file will need to be held, and be accessible at all times, it is subject to change but it will be left to the discretion of the staff.
This sequential file will need to hold an unknown amount of items, as some stores can get quite big there is no telling how many things will need to be kept on this list, the character values will be the same as the order file, as I spoke about before the user will be prompted with a value for how many items we have on backstock in relation to the item they are ordering, so as before 15 characters for the name, and 2 characters for the number of cases will be sufficient.
This file will typically be updated every day but will not require it.
[bookmark: _Toc511034275][bookmark: _Toc513985727]Written off stock file:
I will need a sequential file to temporarily hold data about stock that has been written off.
This file will be sent off at the end of each day to be held against statistics for each store.
This file will need to hold the items name, the quantity going in the bin, and the reasoning behind why it is unfit for sale.
The name and quantity similarly to before will be 15, and 2 characters respectively.
The reasoning will need to be 7 characters, as the longest reason that can be given is “damages”.
This data will need to be backed up, and held until late at night each day, this gives the staff enough time to get everything written off and sorted.
it is unknown how big this file will need to be, as it will be up to chance how much any one store will need to write off.
This file will need to be locally backed up, as if the waste stock has already been taken away this can raise issues and cost the company money, as the stock that is no longer contained within this file will be seen as stolen. 

[bookmark: _Toc511034276][bookmark: _Toc513985728]Stock File:
I will need a file that keeps information about orders, and our predicted sales, a calculation will need to be done to find groups of stock that need to be checked for items that are close to their use-by date.
This file will be used alongside the orders file, to hold information going back two weeks about what has been delivered to the store, our predicted sales will be estimated based off this number, and what time of year etc it is.
This will need to be a database file, it will need to hold previous orders, predicted sales, and the items name, the user will in practice only see the items name however.
This file will be a varying size depending on the store, but typically quite big.
This file will be updated every day, as there will be checks every evening for expiring stock.
This file will be seen has high importance, and will need to be backed up frequently.
[bookmark: _Toc511034277][bookmark: _Toc513985729]Mail File:
I will need a sequential file that will simply hold text documents that contain information from head office, these text documents will in most cases be under 250 words, however these individual text documents will be kept for an average of 2-3 weeks, and they will then be deleted.
They will not need to be backed up.
I will need to store Mail that comes in from Head office, to be stored for approximately 2-3 weeks.

[bookmark: _Toc511034278][bookmark: _Toc513985730]Project plan:
See Project Plan attachment for a Gantt project visualisation of how I plan to spend time before the final project deadline for implementation.
I plan to spend the first chunk of time developing the application, as I will need to create a visual studio program with an interface, that links with a database, and also incorporate my barcode scanner I have allowed a bit of extra time for any difficulties I may face, it is only a rough estimate for the time allowance I will need, however if need be I can shave off a few days from the report section to allow my program to be fully functional.
In practice the demonstration is to show current progress, but it would be possible to still be developing at this point, I am not completely sure how complicated my main programme will take me to develop, so these deadlines are not set in stone.
[bookmark: _Toc511034279]My first hurdle will be getting these three features to link and work together in one single program, for instance I will need to simulate a barcode scan and use this to find products that are saved In a database, and then pull values from there to use in my proposed system.
[bookmark: _Toc513985731]References:
1. Visual Studio Requirements. https://docs.microsoft.com/en-us/visualstudio/productinfo/vs2017-system-requirements-vs (accessed 20/03/18).
2. How to Hook Up a Barcode Scanner to a Laptop. https://www.wikihow.com/Hook-Up-a-Barcode-Scanner-to-a-Laptop (accessed 23/03/2018).
3. Barcode Scanner (Ebay). https://www.ebay.co.uk/p/Bluetooth-Wireless-Laser-Barcode-Scanner-Handheld-Scan-Bar-Code-Reader-USB-UK-White/6015847198?iid=232684173216&var=532174558755 (accessed 25/03/2018).
4. Michelle Mastin. Lenovo Thinkpad 10 Review. https://www.pcworld.com/article/2451082/lenovo-thinkpad-10-review-a-thinner-lighter-windows-tablet-with-a-high-res-display.html (accessed 25/03/2018).
5. Lenovo Thinkpad 10 Review. https://www.cnet.com/products/lenovo-thinkpad-10/review/ (accessed 26/03/2018).
6.  Discount Sticker Image. http://1.bp.blogspot.com/-TCkCMx3qj-c/Uo0YCVWuBXI/AAAAAAAAQK8/5Xzi0iEPkNg/s1600/Lidl+discount.jpg (accessed 30/03/18).

[bookmark: _Toc513985732]Project Verification and Demonstration:
[bookmark: _Toc513833422][bookmark: _Toc513985733]Verification and error reduction techniques:
In my requirements specification (specifically the file specification) I mentioned how each file would need a different kind of verification and I feel I have stuck to what I have spoken about there.
Within my actual project a lot of the core features are automated, it will search for a specific barcode and match it with a name (provided there is one), and the majority of the remaining text boxes are generally left as Read-Only, this means that there are increasingly less ways for errors to be inputted into the system. 
Validation checks that I have included in my project are as follows: 
· No Empty Fields.
· No fields requiring a number that can equal zero.
· No empty fields on text boxes that require checks against database, ensuring that a correct item has been selected before submission.
In hindsight I should have also included:
· Format checks, not allowing users to put letters into an Amount text box for example.
· Referential integrity between SQL tables, at the moment tables are not linked, so one ID can relate to two different products.
· Tables default to zero, instead of NULL. (brings errors)
At best these rules ensure that no empty records are added, there will always be a correct name, as the user cannot edit this unless it matches with the relevant SQL table.
However I could have gone a couple of steps further to ensure that the program runs more smoothly.
[bookmark: _Toc513833423][bookmark: _Toc513985734]Testing:
The method of software testing I am going to use is White Box Testing, this is because I have the best knowledge about this programs code and its internal workings.
While constructing this program I have undertaken multiple tests along the way to check that certain pieces of code work, and for example that the program can link with an SQL database and add to it in the way that I would like.
 Other tests will include: 
· Barcode Checks
· Leaving boxes blank/incorrect at submission
· Date checks

[image: ]
[bookmark: _Toc513833424][bookmark: _Toc513985735]Barcode Checks:

Upon entering a barcode that isnt matched with the database and clicking “Use code” the user is prompted with this messagebox:
[image: ]Clicking either Retry or Cancel will empty all currently full text boxes on the page.
A barcode that does match with the database however will give the user the message that the code is correct, and the relevant name will be placed inside of the readonly text box on this page.
Inputting a letter of any kind returns an error, I should have added an input mask to rectify this error, however where this application is designed to be used on a phone or tablet it could also be fixed by bringing up their number pad, only allowing numbers to be entered here.
[bookmark: _Toc513833425][bookmark: _Toc513985736]Leaving boxes blank/incorrect:
[image: ]The first screenshot shows me leaving all boxes blank, this produces the error “You have left a box empty!”, this means that users cannot enter a completely empty record.

[image: ]The second screenshot is rather interesting, as it will allow a user to type into the combo-box, this is not considered an error in my eyes, as the reason box is simply stored alongside the amount and the name, to explain why that product is unfit for sale, however it will not remain consistant if the user does not stick to the laid-out options.
This test shows that even with one box left empty the user cannot submit, the name box is Read-only, however the user has to click “use code” for the program to check it against the database, or alternatively scan, to use my scanning simulator. Either way the code has to be correct before the user can progress.
[image: ]  This final screenshot shows me using “twelve” as an amount, which when I click confirm shows no errors, however visual studio will throw an error instead, and the program will fail.



[bookmark: _Toc513833426][bookmark: _Toc513985737]Date Checks:
[image: ]
This first screenshot is the data I have been given upon loading the relevant page, the idea is to click on a field, to select it (as I have done with Brocolli), and to type the amount being removed, and the next date it will need checking.
This screenshot shows me trying to enter a date that is earlier than today, which I have tried to code against working.
Visual Studio throws an error, and the program fails at this point.
“(DateTime.Compare(dateTime, DateTime.Parse(NextDateBox.Text)))>=0)”
dateTime is a variable I have used to calculate todays date, in theory this line of code basically says, “If the date the user has entered is later than today then allow that input”, this should not allow users to enter dates that are before today, which is considered an error. 
However, after testing this it is not the case, and you are basically free to enter any date at all.
[image: ]This screenshot shows that Brocolli has been removed, and its date has been saved as an amount of months in the past, I consider this quite a big error.
I also tested to see if the Amount box will accept letters, and like the previous tests it does, and it throws another error.
This page has multiple errors that need attention.



[bookmark: _Toc513833427][bookmark: _Toc513985738]User Perspective:
As mentioned in my Operations requirements, I have six core features of this project: 
1. Writing off stock
1. Logging back-stock
1. Ordering new stock
1. Assisting in removing old stock
1. Discounting stock
1. Viewing mail
Previously I had planned to make these into six separate pages, but upon starting the production of my product I have found it is much easier to incorporate Discounting stock and Assisting in removing old stock into one page.
Accuracy of input: As I spoke about above the system I have produced doesn’t allow for blank boxes, or inputs that are equal to zero, however it could be improved by adding more detailed SQL tables, and not allowing letters in 
System controls and audit trail: I am able as the developer of my project to view all of the information in the SQL table, but at the moment there is no way to add products, or mail into these tables through the program, currently the only way is through the software, as a developer. 
Security: I have not implemented a password function into this system, as in reality the device that this system will be run on will have password protection.
Improvements I would make in the future include: 
· [bookmark: _GoBack]Security: A pincode to open the application wouldn’t hurt anybody, and would improve the security of the system, allowing only trusted members of staff to do important features I would think this is a must
· Accessibility: Similar to how the Discounting page is shown to the user I would add a feature that shows the most recently added records such as write offs, and orders, and allow the user to edit or change them.
This would result in less errors.
· Automatic Inputs: such as estimated orders, so that it would save the user time while they use this system, other automated inputs could include auto-inputting the date, or already having “1” in the Amount box.
[bookmark: _Toc513833428][bookmark: _Toc513985739]Personal Perspective:
In my requirements specifications I mentioned including a “Discounts” and “Date check” form in my project as two separate pages.
When I came to make my project, I realised that the Discounts form would basically be identical to the Write-offs form and the Backstock management form, so I decided that as Discounting and date-checking go hand in hand to include them both on the same form, something I had not previously planned.
Looking back, I should have originally planned to do this, however the original plan definitely helped a lot.
The Methodology I used was the Rapid Application Development model, this model means that after the initial planning stage I can start producing the final product, and at any point in time I can go back to the users specifications, or get feedback from the user themselves, this is very helpful as my system needed to do very particular things, and looking back on it this model has helped me a lot because I have always been able to stay on track, and have clear goals I needed to reach.
This project related very well to the modules I have studied, I used skills I have learned from this year to produce the project, the main skills I used were C#, and SQL.
Making SQL data tables inside of visual studio was something I was not aware you could do, I had to research this, but once I figured out how it was very similar to having two separate applications open to do both sides of the project.
Looking back after I have made the finished product, I would have put more planning into how I saved data, more specifically on the SQL side, as I had three tables to hold different information, all relating back to the products I had in the database.
These three tables were all unlinked, and to add a product into the database I would have to make two identical copies, one in that table, and one in the backstock table, this means there is much more room for errors, and one ID could technically relate to more than one product, if I were to redo this project I would most definitely include more definition in my SQL tables.
Also, I was thinking about the possibility of errors with this system, and although I have tried to minimize these errors I haven’t thought much about human errors, such as double key, and accidental inputs.
a lot of the time where a user would use the Amount boxes there’s no checks for if the inputted character is an int or not, which makes the program throw errors and fail, similarly there aren’t many checks on the SQL database, so say the program let you submit a letter, that would just produce further errors down the line, so again I would doubly make sure the SQL database was more defined if I were to do this project again.
I think this project could be extended to the point of a research-based BSc project (references below)
As mentioned in my Requirements specification I have reduced the complexity of this project to fit into the time frame allotted, and it can be extended to include more features, essentially it is a stock management program but could be extended to serve logistics purposes, it appears it can be created in such a way that it could satisfy different specifications.
[bookmark: _Toc513985740]References:
Research based Chess player project-https://www2.le.ac.uk/departments/informatics/undergraduate/experience/bscprojects/chessplayer  
Research based scrabble computer player-
https://www2.le.ac.uk/departments/informatics/undergraduate/experience/bscprojects/scrabblecomputer 
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