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[bookmark: _Toc4340226]Introduction

This report aims to further the readers reader’s understanding of web development methods. Specifically, the main objectives within this investigation is to further the knowledge behind software design and patterns. Once a base understanding of patterns is achieved, the project will then discuss examples of design patterns. In this scenario, the first chosen design pattern will be layered architecture pattern. To further the credibility of the report, it will look into how layered architecture patterns are beneficial; additionally, the report will look at the drawbacks of layered architecture patterns.
However, to provide a more ranged investigation, there will also be an investigation to learn about object-relational mapping tool, with repository and unit work patterns, and how it can be applied to make structure and processing more automated. Once completed, the report will them summarise by comparing and contrasting the layered architecture and object orientated mapping pattern.  
[bookmark: _Toc4340227]Main Body

[bookmark: _Toc4340228]Literature review of Web development and patterns.

In short, the definition for wWeb development is the process of developing an intranet or internet hosted website. To confine this definition, the report states web development involves web design and the development of web content [1]. 
According to Kappel et al. a web application is “a software system based on technologies and standards of the World Wide Web Consortium which provides Web specific resources such as content and services through a user interface” [3]. To understand this better, the report rephrases that web applications use web browsers to navigate users to the destinations of their choosing. The statement made can be further supported by the quote which says web applications “is a client-server application that uses a web browser as its client program” [1].
This reader may ask where web applications came from? As T. Philp explains “early web was a text only system that did not allow for anything other than linking information in documents” [5]. From the quote, this report will state that initially web hypertext and web applications were minimal and constrained to basic format.	Comment by Kemi Ademoye: Do you mean “your report” or the reference source? If it is “your report”, you do not need to keep writing “the report” or “this report”. Instead use statements that show you are drawing conclusions. For example: As such …, It is clear that …, It can be concluded, Thus …

Thus, it can be concluded that initially web hypertext and web applications were minimal and constrained to basic format.

The transition from this initial state to modern web applications was achieved by providing a service; in detail, CGI scripts were applied to packages that connected website applications to databases. In order to do this, the scripts were applied to search engines which users would use to make requests [1]. In doing so, the website moved from static files to “dynamically tailored content based on request parameters” [1]. In short, users can could now enter criteria which the web will retrieve.	Comment by Kemi Ademoye: 
Remember to add page numbers to your report.
The following quote states thatAs stated in [3], modern web applications are “complex software systems providing interactive, data intensive, and customizable services accessible through different devices” [3]. In other words, web applications have made information searching and service management and delivery much more efficient and accessible, through the process of web design and content development.
To further understand patterns, the report notes that a design pattern “provides a scheme for refining the subsystems or components of a system or the relationships between them” [12]. In essence, a design pattern is a reusable structure of code which can be used in multiple stages of the architecture. In addition to this, from reading Web 2.0 Architectures by Governor, J et al, the report states that a pattern consists of three elements which include identification, analysis and solution of a given issue.	Comment by Kemi Ademoye: Reference?
Software design patterns are commonly used in web applications and organisations [2]. The importance of using structure and design patterns is clear form the following scenario. Imagine an organisation that adopts the scrum approach. The agile methodology will break down a project into stories; these stories, are essentially smaller tasks [14]. These smaller parts can then be analysed, categorised and produced by using design patterns [13]. From discussion earlier in the report, it is therefore clear that in order to properly structure the completion of these stories, design patterns would be beneficial to create the relationships between the components.
Persistence is a term which will be used in this report. R. Lämmel states that persistence in software engineering terms is different methods of “processing edits to data structures” [4]. Additionally, persistence is where objects and processes are not lost when a process finds itself halted or the terminal is powered off [18].
[bookmark: _Toc4340229]Layered Architecture Pattern

[bookmark: _Toc4340230]Background to Layered Architecture Pattern

An example of a design pattern method is an architectural pattern, which is “a fundamental structural organization or schema for complex systems” [12].
This section of the report states that the software architecture of a program is a single or multiple structure of a system which contains software elements and their properties that lie outside of the structure [9]. To expand on this, it is where the scaffolding of the application is constructed. This is further demonstrated by the following quote “architecture encapsulates knowledge about a thing or a class of things” [2]. The process involves progressing a request through the different layers of the structure to achieve communication between the user and a database [8].	Comment by Kemi Ademoye: Why? What is the reason for making the request go through several layers? Explain.
The report explains that a layered architecture or “layers of isolation” [8] is where “components within the layered architecture pattern are organized into horizontal layers, each layer performing a specific role within the application” [8].
Parts of the layered architecture are represented by multiple horizontal layers, similar to the diagram shown below [8]. To expand on this, the report rephrases that layered architecture pattern is where an application has multiple layers stacked one upon the other and work independently. The importance of patterns is supported by the quote “architectural patterns provide the skeleton or template for the overall software” [7]. 
[image: ]
[bookmark: _Toc4340242]Figure 1: Figure displaying a layers of an enterprise system taken from [12].
This report states that tThe presentation layer is where the users interact with the architecture. It is responsible for … The business and persistence layers then performs calculations and processes the request from the user [8]. The database layer can then retrieve the requested data for the user to view [8].	Comment by Kemi Ademoye: What is the difference between them?
Looking at figure one, the reader can see the layers are closed and that a request progresses from layer-to-layer in the order demonstrated by the arrows. The report restates this and notes a layered architecture pattern is “distinguishable merely by the occurrences of unique events in the preceding layer” [6]. Hence, an underlying pattern would be related to an overhead pattern. 	Comment by Kemi Ademoye: What does closed mean?
[bookmark: _Toc4340231]Advantages and Disadvantages

The first advantage of architecture involves highly adaptable code, which is easily maintained. The use of adaptable, maintainable and scalable code has both advantages and disadvantages [11]. An advantage that are is identified is that the code is more readable and easier to adjust to different requirements. Conversely, the code would need to be written by a developer who is familiar with the convention standards [11]. 	Comment by Kemi Ademoye: Are you trying to say that otherwise, the code would be need to be maintained by a developer who is familiar with the original source code? 
The importance of this concept is clear from the following quote, which states that being able to create a code that can be maintained to meet future demand is an importance important aspect of programming [11]. Zakas claims “this is the difference between hobbyists who hack together a site over the weekend and professionals who really know what their craft” [11]. In addition to this, the layered approach allows the individual sections to be assigned updated separately.
However, there are disadvantages of layered architecture; for example, Raj, P et al. states “network bandwidth gets overused due to flooding of requests” [12]. To explain this the report states that, the sheer volume of demand from users can cause issues like slow responses from the system. 	Comment by Kemi Ademoye: What causes the slow responses? Remember your earlier statement – the request has to go through several layers
[image: ]
[bookmark: _Toc4340243]Figure 2: The architecture of a web application taken from [8].

[bookmark: _Toc4340232]Example of an architecture

An example of such an architecture paradigm is the service orientated architecture “SOA” [12]. This is a framework for demand and the services capabilities [2]. To empathies emphasise this SOA provides a support mechanism which ties multiple different services together.	Comment by Kemi Ademoye: Explain that SOA is an alternative approach and explain the advantage.
An example of a pattern used by the architecture is called the Mashup pattern [12]. To understand this, the report refers to the quote “mashup pattern relies on services […] computational resources from multiple sources, and mixing them together to create something new” [2]. This can be used mainly to generate the appearance that two applications are co-hosting. This is identified from means that an application would seem to communicate and work with other applications [2].

[bookmark: _Toc4340233]ORM with repository and unit of work pattern
[bookmark: _Toc4340234]Background 

ORM stands for object-relational mapping. This is a tool used to simplify the process of creating java classes, related to database schema, through data models [1]. To rephrase this, ORM is a means of “designing, creating and retrieving data from a data source” [19]. An example of an ORM package is ‘Hibernate’ [1], as stated by Shklar and Rosen, who state that t. This package will uses mapping files “to produce both Java code and DBMS-specific DDL” [1]. Following on from this, the approach using this package is bidirectional. In more simplified terms the process can be reversed and DDL can provide the Java classes.
[image: ]	Comment by Kemi Ademoye: What is the code doing? Add a simple sentence to explain its functionality.
[bookmark: _Toc4340244]Figure 3: Code to persist an object using ORM

[image: ]	Comment by Kemi Ademoye: The figure on its own is not enough. Explain these as methods of describing the mappings between the classes and the persistent data source.
Data Annotations …

XML …
[bookmark: _Toc4340245]Figure 4: ORM code samples [16].
The report states that aThe repository pattern forms a mapping between entities and structures of data [17]. The repository, acts as a bridge between the “domain and data mapping layers” [20]. Essentially, repository pattern is enlisted when data access operations occur from a range of databases or web services. The repository stores the operations regardless of which form the operation comes from [20].
[image: ]
[bookmark: _Toc4340246]Figure 5: Figure of generic repository code [20].

Meanwhile, unit of work patterns will track and save object changes in data sources [17] [20]. This is supported by D. Korotkevitch, who states that unit of work pattern “performs transaction management on the data side, handles concurrency issues and is responsible for all aspects of data modifications in the system” [17]. 	Comment by Kemi Ademoye: More detail required on your description of the repository and unit of work patterns.
Again, provide simple sentences explaining what the code in the screenshots is doing.
[image: ]
[bookmark: _Toc4340247]Figure 6: Example code for unit of work from [20].
To summarise what was discussed so far, this report states the object-relational mapping tool displays the data model as an object model. A unit of work pattern is a means of tracking the changes made to an object during a transaction, while the repository owns the persistence elements performed during the transaction [15]. In other words, if the process was halted or the terminal was powered down, the repository would own the elements of the data.	Comment by Kemi Ademoye: Your explanation is not very clear and also needs to be expanded on.

[bookmark: _Toc4340235]Advantages and Disadvantages

Two key advantages to ORM where unit of work pattern is applied, is the reusable features of the code and the solutions to frequently resurging issues facing development and adaptability to change [20]. The report can therefore state the structure code benefits from low cohesion and loose coupling. To explain what the report means, the reader is informed that hHigh cohesion is where classes contain the minimal amount of needed elements. This allows a developer to reuse their code. This is supported by the quote “a method is said to have high cohesion if the method relates to the class, objects and subclasses are visible (not hidden) and that the class has a state (field)” [10]. 	Comment by Kemi Ademoye: “Related” is probably a better word to use here and expanded your definition a bit more would also be nice. High cohesion is about ensuring that the elements of a class belong together – directly related to the functionality being provided by the class.
Meanwhile, loose coupling is where components of the code are dependentas independent as possible. This report uses the quote which says theThe “advantage of loose coupling is that maintenance of the program is simpler and more flexible to changes in the code” [10] to support that the structure ofand a program or application would benefit from this form of coupling. The quote which supports this says the advantage of architecture is “the simplicity and ease of implementation” [12]. This is similarly supported by C. Richardson who says that ORM “allows the developer to declaratively define the mapping between the object model and database schema and express database-access operations in terms of objects” [16]. Hence, ORM can quicken the development process.	Comment by Kemi Ademoye: The aim is to have classes that are not too dependent on each other, otherwise changes to one class are likely to impact changes to dependent classes. 
Using ‘Hibernate’ as the selected ORM tool has its own advantages; for example, the ORM tool allows a user to avoid requiring a JDBC data layer, this allows developers more flexibility with data persistence [1]. In addition to this, another key advantage of using this package is Hibernate allows users to incorporate Java persistence API (JPA) dependencies [1]. This is useful when trying to communicate a database with a backend source code. A final advantage is that ORM is not necessarily dependent on a single database provider [19].
However, ORM does have disadvantages; mainly, is learning how do use the tool, the setup can be complex and the maintenance can be tedious [19]. Another disadvantage is that although it can speed up development, it could also be slower than methods that do not incorporate ORM tools [19]. This can be seen by the figure below, which shows the setup code needed for NHibernate which is an ORM tool.
[image: ]
[bookmark: _Toc4340248]Figure 7: Figure showing an example setup configuration code for NHibernate from [19].
ORM with unit of work pattern and repository patterns in particular has its own drawbacks. For example, while the classes and interfaces result in less repeated code. This in turn reduces data duplication; therefore, the business logic is affected by the repository, as it restructures the infrastructure in such a way that the data is more separated [20].	Comment by Kemi Ademoye: Okay, but this does not really describe a disadvantage and you have not really discussed the criticisms of the use of the two patterns with ORM frameworks.

[bookmark: _Toc4340236]Comparison of LAN and ORM with repository and unit of work pattern	Comment by Kemi Ademoye: You cannot really compare these as they are used to achieve different things.

The report now presents the question of which is approach is more appropriate? Layered architecture patterns provides a clear structure; conversely, a mentioned disadvantage of ORM with repository and unit of work patterns is the abstraction that means “business logic is further away from the data” [20]. This implies that layered architecture patterns are more desirable to applications that need to be closely related to business logic. Another point empathises that both approaches have highly adaptable code, which is maintainable and reusable, with potential for optimal coupling and cohesion [11], [20].
However, while ORM requires knowledgeable programmers due to complexity of set up, the most important point is however the response time. The report stated that layered architecture patterns that had heavy requests could become slow or crash [20]. 
This report therefore concludes that both methods have their advantages and drawbacks and the decision of which should be used is inconclusive. Hence, the decision would therefore be down to the organisation to determine which method is used. The report can also state that ORM can be used within the architecture layers [20]. This is important, because in doing so, the two are not being compared but rather cooperatively working together.
[bookmark: _Toc4340237]Conclusion

The aim of this report was to further the readers reader’s understanding of web development methods and tools. The reader has now developed an understanding of where the web started and how it progressed from static files, to the request and retrieve website processes available today. 
A secondary aim was to run an investigation into the object relational mapping tools, architectural and design patterns which can be incorporated into the structure and development of projects. This investigation commented on design patterns and how layered architecture and ORM patterns could either benefit or go against a project and users use of the service. The reader was informed that the development patterns or tools, which should be incorporated, is down to the project requirements and could even involve ORM within layered architecture.
If this report was to reinvestigate this area, it would like to delve deeper into layered architecture patterns. For example, the report could investigate what layers of abstraction means and how it compares or contrasts to alternative patterns. Investigating call and return patterns would also be of interest as a potential line of enquiry.
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of which form the operation comes from [20].
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Figure 5: Figure of generic repository code [20]
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LISTING 1-4: NHibernate Setup Configuration Example
; protected void Application_Start()
No eBook available {
Wiley.com var configuration = ConfigureNHibernate();
configuration.CurrentSessionContext <WebSessionContext>();
Amazon.co.uk Hbmiapping mapping = GetMappings();
BookDepository configuration.AddDeserial izedHapping(mapping, "ASP.NET.MVC.4");
i SchenmaMetadataUpdater .QuoteTableAndColumns (configuration);
Waterstone's SessionFactory = configuration.BuildSessionFactory();
WHSmith zry
Blackwell s new SchemaExport(configuration).Drop(false, true); e
new SchemaExport(configuration).Create(false, true);
Findina \Ibrary SchemaValidator schemaValidator =
new SchemaValidator(configuration);
All sellers » schemaValidator .Validate();
}
catch (HibernateException e)
{
Windows Azwe  UEENEE] //Log the error in the Event Viewer using
wasconer N //the System Diagnostics library
- E }
}
Windows Azure and ASP.NET MVC In Chapter 2, you are guided through the configuration and implementation of NHibernate.
Migration Therefore, all the methods are not displayed here. Even so, it is important to call attention
9 to a few methods, for example the CurrentSessionContext type. In the sample solution the
By Benjamin Perkins \ebSess ionContext contextis chosen. but you need to understand the following as well:
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patterns provide the skeleton or template for the overall software” [7].
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through the business layer and then to the persistence layer before finally
hitting the database layer.
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Figure 1: Figure displaying a layers of an enterprise system taken from [12].

The report notes a layered architecture pattern is “distinguishable merely by the
occurrences of unique events in the preceding layer” [6]. Hence, an underlying pattern
would be related to an overhead pattern.

Advantages and Disadvantages
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