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Introduction
ASP.NET MVC 4 was released with Visual Studio 2012 as a framework for building web applications on
the classic .NET Framework using the Model–View–Controller architectural pattern. The original project
proposes a research-sharing website built with C#, Razor, SQL Server, JavaScript, CSS, and ASP.NET
MVC 4. Its central idea is clear: researchers register, upload papers, browse records, and access
content through a web interface. The document can be improved by separating software
requirements from framework explanation, correcting the authorization model, addressing security
and copyright, and acknowledging that ASP.NET MVC 4 reached end of support in July 2019. It should
not be selected for a new production application in 2026. The architecture remains educationally
valuable because it demonstrates separation of concerns, routing, model binding, validation, and
testable controllers. This revised analysis therefore treats MVC 4 as the historical platform specified
by the assignment while adding a modernization path for any real deployment. (Freeman, 2012)

Project Vision
The proposed Research Group application is an online repository and collaboration portal through
which scholars can create accounts, submit research papers, maintain publication information,
browse approved work, and communicate with a research community. The system should not sell
access to uploaded work unless the uploader owns the necessary rights and explicitly authorizes the
arrangement. Academic papers may be copyrighted by authors, publishers, institutions, or sponsors.
The platform needs a rights declaration, takedown procedure, privacy controls, moderation, and a
clear distinction between metadata, abstracts, previews, and full files. Its purpose should be
legitimate dissemination and discovery rather than unrestricted copying.

Why the MVC Pattern Fits the Project
The Model–View–Controller pattern divides presentation and request handling into related but distinct
responsibilities. The model represents domain data and business rules, the view renders the user
interface, and the controller coordinates a request, invokes application logic, and selects a response.
This separation helps prevent database logic, HTML, and authorization decisions from being mixed in
one page. It also supports testing because controller behavior and business services can be evaluated
without rendering every view. MVC is not an automatic guarantee of clean design; controllers can
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become large and models can become anemic. The architecture succeeds when responsibilities are
deliberately assigned.

ASP.NET MVC 4 in Historical Context
MVC 4 introduced or emphasized ASP.NET Web API, mobile templates and display modes,
asynchronous controller support, updated project templates, bundling and minification, Razor
improvements, and integration with the .NET Framework ecosystem. It used the System.Web pipeline
and was commonly hosted in Internet Information Services. Dependencies were managed through
NuGet, while Visual Studio provided scaffolding for controllers and views. These features made the
framework productive in 2012. Microsoft’s current support policy lists MVC 4 as out of support since
July 1, 2019, so unresolved security and compatibility risk must be considered in any existing
application. (Microsoft, 2023; Microsoft, 2026)

Request Lifecycle
A browser request first reaches IIS and the ASP.NET pipeline. The routing system compares the URL
with registered routes and identifies a controller and action. A controller factory creates the controller,
model binding converts request values into action parameters or model objects, and filters can
perform authorization, exception handling, or other cross-cutting work. The action calls services or
repositories, creates a view model, and returns a view or another result. Razor generates HTML that is
sent to the client. Understanding this sequence helps developers decide where validation,
authorization, logging, and error handling belong.

Proposed Solution Structure
The solution should be organized into clear layers. The web project contains controllers, views,
routing, client assets, and composition configuration. A domain or core project contains entities and
business rules. An application-services layer manages use cases such as registering a researcher,
submitting a paper, approving a record, and retrieving a preview. A data-access layer handles SQL
Server and persistence. A separate test project covers domain behavior, controllers, and integration.
Even if the assignment uses one Visual Studio solution, logical separation prevents the user interface
from becoming the only location where rules exist.

Domain Model
Core entities may include User, ResearcherProfile, Paper, AuthorContribution, Category, Keyword,
SubmissionVersion, ReviewDecision, AccessPermission, and AuditEvent. A paper should have a title,
abstract, authors, date, subject, rights statement, file location, status, and version. Many-to-many
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relationships are needed because one paper can have several authors and keywords. User accounts
should not receive administrative rights merely because registration succeeded. Roles such as
Reader, Contributor, Reviewer, Moderator, and Administrator should be assigned explicitly under
least-privilege rules.

Registration Requirements
The registration page collects only information necessary for account creation. Email ownership
should be verified, passwords should follow secure storage practices, and duplicate or automated
registration should be managed without creating inaccessible barriers. The confirmation message
should not indicate that administrative rights have been granted. New accounts receive the minimum
ordinary role. Profile information, affiliation, and researcher identifiers can be optional or separately
verified. Terms of use and privacy information should be presented clearly rather than hidden inside a
long unreviewed notice.

Authentication and Session Management
ASP.NET MVC 4 applications historically used ASP.NET Membership, Simple Membership, Forms
Authentication, or later identity packages depending on project configuration. Passwords must never
be stored in plain text. Authentication cookies should be secure, HTTP-only, and protected against
theft. Login attempts require rate limiting or lockout controls, and sensitive actions can require
reauthentication. Session state should not be treated as the sole source of authorization. Every
protected controller action must verify that the authenticated user is permitted to perform the
operation on the specific resource.

Authorization
Role checks can restrict broad functions, but object-level authorization is also required. A contributor
may edit a draft that they own but not another researcher’s submission. A reviewer may access
papers assigned for review but not all private documents. An administrator may manage accounts but
should not automatically be able to read confidential research unless the function requires it.
Authorization decisions belong in reusable policies or services, not only in hidden menu items.
Removing a button from the view does not prevent a direct request to the underlying action.

Home and Browse Experience
The public home page can display approved research metadata, categories, recent additions,
featured collections, and search. The original requirement says unauthenticated users can see titles
but cannot open them. A more useful policy allows public access to metadata and abstracts while
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respecting rights for full text. Search should support title, author, keyword, subject, and date.
Pagination is essential for performance. Results need accessible headings, descriptive links, and
filters that can be used with a keyboard or screen reader.

Paper Submission Workflow
A submission should proceed through draft, submitted, under review, changes requested, approved,
rejected, and archived states. Contributors enter metadata and upload a permitted file. The system
validates required fields, file type, size, malware risk, and rights declaration. A reviewer or moderator
checks scope, completeness, policy compliance, and duplicate content. Decisions and comments are
recorded. Revised versions remain linked to earlier versions so that the audit history is preserved. A
workflow is stronger than immediately publishing every file after the upload form is submitted.

File Storage
The original proposal suggests converting papers into images to prevent copying. That method
reduces accessibility, destroys searchable text, increases storage and bandwidth, and does not
prevent screenshots or optical extraction. Files should instead be stored outside the directly
executable web directory or in protected object storage, with random identifiers, access checks, virus
scanning, and appropriate content-disposition headers. Previews can be generated lawfully from
authorized content, but the source file should remain in a stable archival format. Watermarks are
optional and should not obscure reading.

Copyright and Licensing
Uploaders must state that they own the work, hold permission, or are depositing under a license that
allows distribution. The platform should support licenses such as Creative Commons where the author
selects them knowingly. Publisher versions may have restrictions different from accepted
manuscripts. A notice-and-takedown process should identify a contact, allow substantiated
complaints, preserve evidence, and provide an appeal. Payment for access creates additional
contractual, tax, consumer, and rights obligations and should not be implemented merely because
the technology allows it.

Razor Views
Razor uses C# expressions inside HTML templates and automatically encodes ordinary output,
helping reduce cross-site scripting when developers avoid unsafe rendering. Views should receive
dedicated view models rather than database entities containing fields the page should not expose.
Layouts provide shared navigation and branding, while partial views can reuse components. Business
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rules should not be placed in Razor. A view may choose how to display a status, but the service layer
should decide whether the user is allowed to change that status.

Model Binding and Validation
MVC model binding maps form values to .NET objects. Data annotations can declare requirements,
length limits, formats, and display names. Client-side validation improves usability, but server-side
validation remains authoritative because client checks can be bypassed. Over-posting is a major risk
when a form binds directly to an entity containing fields such as role, approval status, or owner.
Dedicated input models and explicit mapping ensure that users can change only intended properties.
Validation errors should preserve non-sensitive user input and explain the correction clearly.

Controllers and Application Services
Controllers should remain thin. A PapersController can accept a submission request, verify model
validity, invoke a paper-submission service, and return the appropriate view. It should not contain raw
SQL, file-system logic, email formatting, and copyright policy in one action. Application services
coordinate transactions and domain rules. Dependency injection makes services replaceable in tests.
Asynchronous actions can help when waiting on I/O, although asynchronous code does not eliminate
database or network limits.

Data Access and SQL Server
Entity Framework or a carefully designed repository can manage persistence. The database needs
primary keys, foreign keys, unique constraints, indexes, and migrations. Search columns and
relationship tables should be indexed according to actual queries. Parameterized access protects
against SQL injection; string concatenation of user input must be avoided. Connection strings and
credentials should not be committed to source control. Backups require encryption, retention, and
restoration tests. A successful backup job is not proof that the application can recover.

Web API
ASP.NET Web API, introduced alongside MVC 4, can expose structured endpoints for search,
metadata, or a future mobile client. APIs need authentication, authorization, versioning, rate limits,
validation, and consistent error responses. Cross-origin access should be narrowly configured. The
web page and API can share application services while using different presentation models. An API
should not expose the database schema directly because that couples clients to internal
implementation and can disclose sensitive fields.
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Mobile and Responsive Design
MVC 4 promoted mobile templates and display modes, but a modern interface generally favors
responsive design that adapts through CSS. A separate mobile view can still be useful for substantial
interaction differences, but duplicated templates increase maintenance. The project should begin with
semantic HTML, flexible layout, scalable images, touch-friendly controls, and tested keyboard
navigation. Performance on slower networks matters because research files can be large. Pages
should not download full documents or heavy scripts before users request them.

Security Controls
The application should use HTTPS, anti-forgery tokens for state-changing forms, output encoding,
restrictive file upload handling, secure headers, account protections, and centralized logging. Error
pages must not reveal stack traces or connection details publicly. Administrative functions need
strong authentication and audit trails. Dependency versions should be inventoried and scanned.
Because MVC 4 is unsupported, the framework itself creates a strategic security concern that cannot
be solved by application code alone. (OWASP Foundation, 2021)

Testing Strategy
Unit tests can verify domain rules, service behavior, and controller outcomes. Integration tests should
cover the database, file storage, authorization, and important workflows. Security tests include
malicious upload names, oversized files, cross-site request forgery, script injection, authorization
bypass, and direct object references. Usability testing should involve researchers, reviewers, and
readers. Acceptance criteria should connect with the original requirements: registration, login,
browsing, submission, review, access, and administration all need measurable expected results.

Deployment and Operations
A historical MVC 4 deployment would typically use IIS on Windows Server and a compatible .NET
Framework version. Configuration should be separated by environment, secrets protected, database
migrations controlled, and deployment reversible. Monitoring needs request errors, latency, failed
logins, upload failures, storage capacity, database health, and background processing. Logs should
exclude passwords and unnecessary paper content. Incident procedures should define how to disable
compromised accounts, remove malicious files, restore service, and notify affected users.
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Migration and Modernization
Any real 2026 project should avoid beginning on MVC 4 because its support ended in 2019. An
existing application can first be upgraded to a supported classic stack where necessary, remove
obsolete dependencies, improve tests, and isolate business logic. The longer-term destination should
normally be a supported ASP.NET Core version on a supported .NET release. Migration may involve
replacing System.Web dependencies, authentication, configuration, routing, filters, and hosting
assumptions. A strangler approach can move functions gradually rather than rewrite the entire
repository in one high-risk release. (Richter, 2012)

Conclusion
ASP.NET MVC 4 provides a historically important patterns-based framework through which the
proposed research-sharing application can be analyzed. Models represent papers, users, rights, and
workflow; views render accessible interfaces; controllers coordinate requests; services enforce
business rules; and SQL Server persists structured data. The original registration, login, browse,
upload, and administration functions need stronger authorization, secure file handling, versioned
review, copyright controls, and testable requirements. Storing papers as images is not an effective
anti-copying strategy, and ordinary users should never receive administrative rights automatically.
Most importantly, MVC 4 is out of support and should not be chosen for a new production system. Its
architecture can teach separation of concerns, but a deployable application should be built or
migrated to a currently supported ASP.NET Core and .NET platform.
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