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Database Administration Assignment
1. Client-Server Environment in a Hypermarket
The database in a client-server environment involves a distributed application structure that divides tasks between the providers of the resources known as servers and the requesters of the services known as clients. With the client-server architecture sharing of the data processing chores between the server, usually a high-end workstation and a client, which is usually personal computers. In this kind of environment, the applications programs are stored, and execution is done on personal computers. Additionally, network traffic is minimized the data manipulation operations and requests from the computer to the database server, and what is returned as a result of this request is the raw data. The client-server environment in a hypermarket is not that different from other environments. On the client’s side, the applications run on the computers, depend on the servers for file execution, devices, as well as processing power. From the server end, it comprises of high-end workstations that process and manage the network resources within this environment.  
	When establishing a connection between a database server and the clients within the client-server environment in a hypermarket, there are several processes that must be followed to the latter. First, it requires setting up the computers that will act as clients and then the one that will act as a server. The role of the client machine within this environment is an interface for allowing computer users to request for services such as scanning the products via the barcode reader, generating receipts, allow modifications of the product items, feeding the codes of the products to the database, among others (Özsu and Valduriez, 2014, p.2-4). All computers acting as clients within the hypermarket requires to have a network, which must be installed to facilitate the communication or requesting of services from the database server. Additionally, client machines require to have a Point of Sale (POS), which needs to be configured in all the computers serving as clients. Clients are located on personal computers. From the database server end, it must be set up in very powerful workstations, which can process the requests of all the client computers within the hypermarket environment. The database server will have the application(s) that will control the client's computers. With roles such as processing and storing the barcodes of the products, allowing modifications of the products, creating, and deleting the products, among other important operations.
 	Having a clear understanding of important concepts that revolve around the connection between the client and clients and database servers within the hypermarket environment, it is important to note that various operations occur when the clients pick up the products from the shelves to the counter to purchase the product. The first operation that is involved after presenting the product to the counter is scanning of the product via the barcode reader. Barcodes of all items are stored in the database server; therefore, when scanning the products via the barcode reader, the client computer must request for the code from the server to be availed, which is stored together with the details of the products purchased by the customer. Once the products purchased by the customer have been fetched by the client form the database server, the client computer generates the receipt, when such action has been triggered. The database server, which is centralized in nature, communicates with the terminals whenever information of the items is requested.
In hypermarket data processing, a client computer can be running an application program for scanning the details of the products, while the database server or server computer manages the information that is permanently stored. Different client computers can access the server's information concurrently, and at the same time, the client can perform other operations such as sending the product details, emails, etc. With the client computers within the hypermarket, if one fails to work at the time of purchase, the next available client computer can be used because the product details are never stored in the database server. However, if the database server where all information on the products is stored fails to work, at the time of purchasing the product, purchasing of the products may fail since the client's computers do not have any processing power.
In the client-server architecture, the existence of the network is critical in ensuring that the communication between the client and the database server within the hypermarket is enhanced. The client computer can request for any service to be availed via the network, and then the server will either grant the request or decline such requests. Importantly, the database server allows creation, altering, inserting, updating, deletion, and retrieval of the product information—for instance, all the products purchased by the customers via the counters within a certain period of time. Additionally, the database server through the database administrator in a hypermarket is the one bestowed with manipulation of the products that are available in the database. All the information about the sales made, products sold, and all the items in the hypermarket are stored in the database server. In simple terms, the role of the client’s computers and the database server is separated from each other, and clients' computers can only request for the services, while the server is meant to process such requests. The client server architecture allows inter-process communication in the network.
The connection established between the client and server uses SQL connection in the hypermarket environment. In this case, client application allows client computers to connect to an instance of SQL server on the network. The client is known the services offered by the SQL server database engine. Notably, client connect to one or more remote servers over a computer network. SQL server include the use the command SQL command prompt utility, and clients written to database library. In terms of SQL Server configuration manager in the hypermarket environment, it is used to manage both client and server network components. It combines SQL Server Network utility, service manager and SQL Server Client utility. Such components are useful in establish the link or connection between the client application and the server. The database server setup requires installing the required components on the client machine, then individual network can be enabled or disabled when setting up has been started or during setup from the command prompt. The SQL client-server architecture is paramount in allowing management of multiple clients and server within the network. Client-server [image: ]architecture in a hypermarket scenario can be represented using the diagram below.
The code for the main database tables can be represented as shown below
[image: ][image: ][image: ]‘




[image: ][image: ]

2. Diagram of a Database Client-Server Architecture in a Hypermarket Environment-Database Replication 
The diagram below represents the client-server database architecture within the hypermarket environment. 
[image: ]
Figure 1: Client-Server Database Architecture
As shown in the above diagram, it captures the client-server database architecture in the hypermarket, where the customer presents the products to purchase to the counter. At the counter, there are client computers, which are basically used to scan the products using the barcode readers and provides the total bill that the customer is required to purchase. For the client to capture all the product details of the product on the client computer, the request is sent to the server. If the product code is available, the server will process the details of the item and then be accessed via the client computer. If the products are not available, the products code will have to be entered manually, which can be added either via the client machine, but be processed by the server, or be entered directly via the server. 
(a) Explanations and Block Diagrams in Homogeneous Environment. 
A distributed database involves a set of databases stored in multiple machines that normally appears as if it is a single database to the applications. Accordingly, an application can concurrently access and modify the data in different databases over a network (Ezechiel & Agarwal, 2019). In a homogeneous environment, database systems involve a network of two or more databases that exist in one or more machines. For the case of Al-Fajrpolyclinic that has different branches, each database is distinct from the other databases but has its own global database name that resides in the company's headquarter. Additionally, the computer managing the headquarter database act as a database server. Other branches will have their own databases which are independent but must adhere to some conditions for them to be homogeneous database within the distributed environment (Prenhall, n.d, p.5). The first condition that must satisfy is that the data structures in each branch must be the same and compatible throughout. The second condition requires a database application(s)at each branch to be the same and compatible. For the client/ branch application, the location, and the platform, all databases are always transparent.
Linking all the databases within the distributed environment of the company under consideration requires several conditions to be met. The first condition is the distribution and autonomy of the business units, where every unit or branch can create its own information systems, then other branches can still have control of this environment. The second condition is data sharing, which requires the sharing of data across all the branches; to make it convenient and easier to consolidate data across the local databases when needed. Linking of independent databases also requires a replication mechanism.i.e. database recovery whenever the database is damaged, which makes it easier to recover. This makes it easier for the users to access data even when the recovery process is still in progress. Replication of data in databases in all branches is a natural form of a distributed database. 
The distributed database concept of the organization can be view as homogeneous because the environment seems to have the data that is distributed across all nodes in all branches. Secondly, the homogeneous nature is due to the use of a similar database management system (DBMS) in each independent branch (location). Thirdly, all data is managed by the distributed DBMS, meaning that there is nod exclusively local data. Additionally, within this environment, it is structured in a way that all users can access the database via one global database schema. The whole scenario of the distributed environment for Al-Fajrpolyclinic is captured in the diagram below. The diagram shows that each branch, including the headquarter, has its own independent database, and the information stored in the database is homogeneous and can be availed in any of the four branches within the organization.
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Figure 2: A distributed environment for Al-Fajrpolyclinic
(b). SQL Code and Database Link
	The fundamental concept within the distributed database environment is the database link, which is a connection between physical database servers to allow access as one logical database. For the Al-Fajrpolyclinic, database link between the database server defines a one-way communication from one server to the other. With a link, a database link connection plays an important role in allowing local database users to access data from the remote database. Such links are basically transparent to the database users because the name of the database is similar to the global database name. The SQL code below is to establish the link between the two databases within the case study provided.
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CREATE TABLE “employees™ (
“empID” varchar(50) NOT NULL,
“firstName™ varchar(50) NOT NULL,
“lastName™ varchar(50) NOT NULL,
“email” varchar(50) NOT NULL,
“jobTitle™ varchar(50) NOT NULL,
“department™ varchar(50) NOT NULL

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4;

CREATE TABLE “orders™ (
“orderID” varchar(50) NOT NULL,
“orderDate™ date NOT NULL,
“orderDescription™ varchar(100) NOT NULL,
“orderStatus” varchar(50) NOT NULL,
“customerID™ varchar(50) NOT NULL

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4;
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SET SQL_MODE = "NO_AUTO_VALUE_ON_ZERO";
START TRANSACTION;
SET time_zone = "+00:00";

/*140101 SET @0LD_CHARACTER_SET_CLIENT=@@CHARACTER_SET_CLIENT */;
/*140101 SET @0LD_CHARACTER_SET_RESULTS=@@CHARACTER_SET_RESULTS */;
/*140101 SET @0LD_COLLATION_CONNECTION=@@COLLATION CONNECTION */;
/*140101 SET NAMES utf8mba */;

-- Database: “hypermarket database’

-- Table structure for table “billing”

CREATE TABLE “billing (
“productCode” varchar(50) NOT NULL,
“productName™ varchar(50) NOT NULL,
“productDescription™ varchar(100) NOT NULL,
“quantity” int(11) NOT NULL,
“price’ int(11) NOT NULL

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4;
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-- Indexes for table “billing’
ALTER TABLE “billing”
ADD PRIMARY KEY (" productCode™);

-- Indexes for table “employees”
ALTER TABLE ~employees”
ADD PRIMARY KEY (" empID);

-- Indexes for table “orders®
ALTER TABLE ~orders”
ADD PRIMARY KEY (“orderID™);

-- Indexes for table “payments®
ALTER TABLE ~payments™
ADD PRIMARY KEY (" customerID™);

-- Indexes for table “products’
ALTER TABLE ~products”

ADD PRIMARY KEY (" productCode™);
COMMIT;
/*140101 SET CHARACTER_SET_CLIENT=@OLD_CHARACTER_SET_CLIENT */;
/*140101 SET CHARACTER_SET_RESULTS=@OLD_CHARACTER_SET_RESULTS */;

‘*!40101 SET _COLLATION CONNECTION:@OLD COLLATION CONNECTION *‘i
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CREATE TABLE payments™ (
“paymentID” varchar(50) NOT NULL,
“customerID™ varchar(50) NOT NULL,
“paymentDate” date NOT NULL,
“paymentAmount” int(11) NOT NULL

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4;

CREATE TABLE ~“products™ (
“productCode” varchar(30) NOT NULL,
“productName™ varchar(50) NOT NULL,
“productLine” varchar(50) NOT NULL,
“productScale™ varchar(50) NOT NULL,
“productVendor™ varchar(50) NOT NULL,
“productDescription™ varchar(50) NOT NULL,
“quantityinStock™ int(11) NOT NULL,
“buPrice” int(11) NOT NULL

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4;
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v CREATE TABLE ~employees™ (
“empID” varchar(50) NOT NULL,
“firstName™ varchar(50) NOT NULL,
“lastName™ varchar(50) NOT NULL,
“email” varchar(50) NOT NULL,
“jobTitle™ varchar(50) NOT NULL,
“department™ varchar(50) NOT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4;

v CREATE TABLE “orders™ (
“orderID” varchar(50) NOT NULL,
“orderDate™ date NOT NULL,
“orderDescription™ varchar(100) NOT NULL,
“orderStatus” varchar(50) NOT NULL,
“customerID™ varchar(50) NOT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4;




