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The article considers the issue of developing an information system to support the activities of fast food establishments. Attention is paid to the recommendatory component of the system, which involves the formation of personal offers to users. Methods for its implementation are proposed, namely the use of association rule and algorithms FP-Growth, Apriori.  
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INTRODUCTION
In the modern world, automation of processes in business is the main indicator of efficiency. This is especially true for those parts where speed plays a key role. For example, in fast food establishments, inventory control, cooking accuracy, customer service, and providing them with personal offers must be coordinated and quickly processed. This work examines the main features of supporting the processes of a fast food establishment and proposes methods for forming a system of personal offers.
The main components of the system are shown in Fig. 1.
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Fig. 1. Main components of the system
PROJECT DESCRIPTION
The main user actions in catering establishments are ordering and viewing the menu, so each user has the opportunity to view the menu and order a dish without registering in the application. However, the system should offer registration to users to notify and update menu items. After registration and authorization, the client has access to leave feedback, pay for the order online, and receive personal offers based on the order history and association rules.
Given the specifics of a fast food restaurant, we can say that the flow of customers will not be constant. Therefore, it will be effective to use computing resources with variable parameters. For speed and flexibility, it is proposed to use cloud services. They allow you to manage computing power as needed, for example, more resources are needed to process orders, and in some periods they are not needed, and it will be optimal to turn them off to prevent costs. For these purposes, systems such as infrastructure as a service (IaaS) or platform as a service (PaaS) are suitable. A bright example is AWS. There are virtual services that can be started and stopped to manage resources using Auto Scaling Group. Such a tool works together with ELB (Elastic Load Balancer), which allows you to balance traffic between instances and can support HTTP or WebSockets requests. But in some cases, you need to keep the service waiting for an order. Then you can keep one instance open and use AWS Lambda, which can perform only one function, such as order processing. This is also suitable for status updates and sending push notifications. You only pay for the execution time of the function.
USER LOGIN
The end-user has the opportunity to register and log in. Then he has access to such functionality as viewing the menu, placing an order, viewing promotions, leaving feed-back, and a personal bonus program. The purpose is to provide access to personal information, order history, loyalty programs and personalized offers.
INVENTORY MANAGEMENT
The manager has the ability to monitor the current state of inventory. The functionality includes checking balances and generating reports, creating and editing orders for sup-pliers, and updating inventory after receipt.
The system should also take into account orders for products from several suppliers and calculate such parameters as reliability of deliveries, conformity of the actual product to the order, and delivery time. Taking into account all these parameters, a supplier characteristic is built and its reliability coefficient is determined. This will allow comparing different suppliers and choosing exactly those products that they deliver better.
CUSTOMER FEEDBACK MANAGEMENT
The main goal of feedback management is to improve customer service and satisfaction. The basic feedback processing scenario includes the following steps: the customer leaves a review, the system classifies the reviews and generates a report on a scale from negative to positive, the system takes into account the impact of reviews on the number of orders, the manager reviews the report to solve problem areas, the system sends a thank you for the re-view.
RECOMMENDATION SUBSYSTEM
The main task of the recommendation subsystem is to form personal suggestions for users. For this purpose, a method of forming recommendations is proposed, which is based on the application of association rules and decision-making methods based on the history of past orders. The input information used in the proposed method is stored in the Database in the form of a set of transactions. Based on its analysis, patterns in user behavior are identified and recommendations in the form of personal suggestions are formed on this basis. Patterns can be represented in the form of association rules [1], for example, if a buyer orders product A, then often together with it he buys product B. A more detailed implementation should take into account the strength of the relationship (the probability of choosing B).
Fig. 2 presents a diagram of the method for generating recommendations.
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Fig. 2. Schema of recommendation creation
As an illustrative example of such patterns, one can cite the purchase of a cake with coffee.
To generate association rules, it is proposed to use the Apriori and FP-Growth algorithms [1, 2]. It is believed that the FP-Growth method is faster and more efficient than Apriri, because it allows you not to scan the entire database again. The scheme of its operation:
Step 1. Compressing data into a smaller structure, where sets of elements and their frequencies are stored.
Step 2. Dividing the tree into smaller elements and detecting patterns.
Step 3. Generating patterns that describe the relationships between elements.
The formation of recommendations based on the generated association rules will allow the user to offer new, most common menu combinations, taking into account his preferences. Which will allow to increase sales and profit, simplify the analysis of the assortment in order to identify strong and weak positions.
In practice, association rules can be used as discounts on holidays or when a certain amount of orders is reached. To implement full functionality, such elements as a large transaction history, a user identification mechanism, an algorithm for highlighting frequent sets, rule filtering, and an interface where the manager has the ability to edit rules are also required.
Editing should be done according to three parameters.
1) Support - the level of support, and how often a certain set is found in the database. For example, if 10 out of 100 checks have a set A and B, then the support is 0.1.
2) Confidence - The level of confidence, or the probability that when buying A, the client buys B.
3) Lift - shows how much the rule is better than random probability. This parameter shows the independence of A and B. For example, if Lift is greater than, then A increases the probability of B. If it is 1, then A and B are independent. If Lift is less than 1, then A reduces the probability of B. All these parameters need to be filtered to exclude rare combinations or unreliable rules.
DB TRANSACTIONS
To store transaction data, the optimal option would be to use a relational database. With this type of database, it is possible to qualitatively implement a data storage structure. To store transactions, the best option would be to create two tables, one for storing data on all orders, and the other for storing specific order elements. For example, order 1 has two coffees and two cakes. The order record is stored in the Orders table. The «OrderItems» table has a foreign key to Orders, and in this case, will have two records for individual order elements.
ARCHITECTURE
The optimal option for implementing the entire project would be to use some parts. Namely, separating the backend and frontend parts. Now many frameworks allow you to create both structural parts in one block, without using other tools. This simplifies development and speeds up the first working version of the project. But for better optimization, those systems were chosen that concentrate and better optimize individual components. Also, taking into account the specifics of the project, it can be assumed that not only the site but also the phone will be used for ordering. Modern tools allow you to build web pages in such a way that all elements are correctly displayed on the screen. Even taking into account the very large difference between the sizes of the monitor and the smartphone and between the smartphones themselves. But when using a monitor, the user interacts with information differently, having a mouse, and the specifics of the UX structure are different between the site and the application. Thus, it would be advisable to develop a version for mobile devices. Having a distributed structure between the front-end and back-end simplifies mobile development, where the UI sends requests to an existing controller.
On the backend, architectural separation into structural components is a good practice. For example, separating the authorization/authentication parts, orders, users, and dishes. In turn, using a modular structure together with dependency injections allows you to flexibly configure the project, making it more scalable and easily maintainable.
For example, NestJs distributes the following components:
controller - accepts HTTP requests.
services - are called through controllers and implement business logic.
modules - separate a certain part of the logic, and can be used in other parts of the application using dependency injections.
MOBILE FRONTEND ARCHITECTURE
An important aspect of any business is to be relevant. But nowadays, with the constant increase in information and a changing world, this becomes a difficult task. Therefore, to create a mobile version of the product, Flutter technology was used, which has such advantages as high development speed and compilation for different platforms. It is impossible to completely separate the writing of UI and taking data from the server, ‘the need to write business logic, so a good approach is to divide by Features. Which is a division not by screens, but by main components. This resembles a modular structure on the server. It is planned to separate some services for public use in different parts of the code.
In such an architecture, components can be distinguished as
1) Event Handler. This component responds to events from the UI and interacts with the state. In the methods of this structure, you can call a repository that interacts with the database, process data, and publish a new state. Usually, this is where the business logic of individual components is described.
2) The UI part is needed to display data from the state, this is what the user sees. This part specifies which event handler methods need to be applied in parts of the screen.
3) The Repository component interacts with the database. In this case, these will be calls either directly to the database or HTTP calls to the server part.
4) State - The state of some logical part. It can be stored as the state of a separate screen or the state of a separate Feature that is used on several screens.
5) Services. Separate components, they do not have their own data display, but only work with data. A vivid example would be the description of tasks that are performed in the background.
There are several possible variations of using these components, this is due to the features of the application and its specifics. To solve the problem of a fast food application, the optimal option would be to create a modular structure. With this approach, there is a possibility of team development, because the structure is distributed not by screens, but by logical components that can be used on several screens. Thus, an individual developer works on one logical component. Another positive point is the use of services, repositories, and states of logical structures on several screens. This is done using dependency injection. Such a structure speeds up work and has a clear appearance. There is also no need to duplicate the state on separate screens. This can cause a problem where there are several sources of information. In addition, when updating the state used in several parts in parallel, there is a risk of overwriting existing data. An example of this problem is shown in Figure 3.
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Fig. 3 The problem of parallel data updates

Another problem is the constant retrieval of current data. This is necessary so that the user always sees the current information without sending requests. Since this approach is resource-intensive, it should not be used elsewhere. For implementation in Flutter, Stream is used. Usually, a function is also passed that will be executed when new data is received.
But some tools allow you to save resources and store the last value. One of them is BehaviorSubject, which stores the last value and issues it first. This also solves the problem with new subscribers, they will still be able to get the last value without waiting for a new data update.

CONCLUSIONS
The paper presents the structure of an information system to support the activities of fast food establishments. A stack of technologies is proposed and architectural approaches to implementation are considered. A method for generating recommendations is proposed, which allows for generating personal offers to users and is the basis of the recommendation subsystem. The implementation of the system will simplify the organization of work of fast food establishments and increase its efficiency.
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