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[bookmark: _Toc511034260]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]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(INSERT IMAGE) ??
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]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). This sounds a bit light
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]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]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]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]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]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]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]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]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]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]File Specification:

[bookmark: _Toc511034273]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]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]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. 
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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.
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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]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.
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: _Toc511034279]
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