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Abstract: 

 

In the rapidly evolving world of iOS development, bridging the gap between legacy code and 

modern technologies has become a critical challenge for developers and organizations alike. This 

article explores the complexities and best practices for integrating legacy iOS applications with 

contemporary development frameworks, tools, and methodologies. It examines the common pitfalls 

faced during such integrations, including compatibility issues, code refactoring, and technical debt, 

while providing actionable solutions and strategies. The discussion highlights the importance of 

maintaining legacy code quality, optimizing performance, and ensuring future scalability, all while 

transitioning to modern technologies like Swift, SwiftUI, and Apple's newer frameworks. 

Emphasizing a balanced approach, the article also explores how leveraging hybrid strategies, 

gradual code migrations, and automated testing can streamline the integration process. By 

understanding the intricacies of legacy code modernization, developers can ensure seamless 

transitions, safeguard app functionality, and enhance the overall user experience. This work serves 

as a comprehensive guide for developers seeking to future-proof their iOS applications while 

preserving the value of their existing codebase. 

 

 
 

1. Introduction 

The Challenge of Legacy Code in iOS Development: In the context of iOS development, legacy 

code refers to older codebases that have been developed using outdated programming languages, 

frameworks, or architectural patterns. Legacy code is often seen in older applications or projects 

that were initially built using Objective-C, UIKit, or older versions of iOS SDKs. While these 

 

Synergy: Cross-Disciplinary  
Journal of Digital Investigation 

(ISSN 2995-4827)        VOLUME 02   ISSUE 11, 2024 



 

29 | SYNERGY: CROSS-DISCIPLINARY JOURNAL OF DIGITAL INVESTIGATION                           

https://multijournals.org/index.php/synergy  
 

applications may continue to function and serve user needs, they face challenges in adapting to the 

rapid advancements in iOS development tools, languages, and user expectations. Many iOS apps 

still depend on legacy code due to several factors, including the long lifecycle of applications, 

limited resources for rebuilding apps from scratch, or the constraints of time and budget. For 

developers, maintaining or improving legacy apps often involves navigating complex, monolithic 

codebases that can be difficult to update and extend, creating technical debt that hinders innovation 

and performance. 

Importance of Modernizing Legacy Code: Despite the inherent challenges, modernizing legacy 

code is essential for ensuring the continued success and relevance of an iOS application in a 

competitive market. By integrating modern technologies like Swift, SwiftUI, and the latest iOS 

SDKs, developers can significantly enhance the performance, maintainability, and user experience 

of legacy apps. Swift, Apple's modern programming language, offers improved safety, performance, 

and readability over Objective-C, while SwiftUI provides a declarative approach to building user 

interfaces that can streamline development and improve responsiveness. Updating legacy apps to 

incorporate newer technologies not only allows developers to take advantage of the latest iOS 

features and security updates, but it also fosters easier future maintenance, scalability, and 

integration with other modern services or third-party libraries. 

Objective: This article aims to explore effective strategies and best practices for integrating legacy 

code with modern technologies in iOS development. It will address the various challenges 

developers face when working with legacy code, including compatibility issues, potential 

refactoring needs, and managing technical debt. The article will provide a step-by-step approach for 

modernizing iOS apps, offering practical solutions for adopting Swift and SwiftUI, enhancing code 

modularity, improving testing and deployment workflows, and ensuring a seamless transition 

without disrupting existing functionality. Ultimately, the goal is to equip developers with the tools 

and knowledge they need to navigate the complexities of legacy code and successfully integrate 

modern technologies into their iOS applications. 

2. Understanding Legacy Code in iOS Development 

Defining Legacy Code: In the context of iOS development, legacy code refers to older codebases 

that were written in past programming languages, frameworks, and technologies. A classic example 

is Objective-C code, which was the primary language for iOS development before Swift was 

introduced. Legacy code may also include apps built using outdated iOS SDKs or older frameworks 

like UIKit, which, while still functional, can lack the efficiency, performance, and modern user 

interface capabilities offered by newer alternatives like SwiftUI. Apps using these older frameworks 

are often more difficult to maintain and expand due to their outdated design paradigms. In many 

cases, legacy code does not take full advantage of the latest iOS features, resulting in an app that 

may struggle to keep up with modern user expectations and the technological advancements that 

iOS offers today. 

Challenges of Working with Legacy Code: Working with legacy code presents a number of 

challenges, many of which can hinder the development of new features or improvements. One of 

the primary issues is poor documentation. Older projects may not have comprehensive or up-to-date 

documentation, leaving developers to navigate through unclear or fragmented instructions. Without 

clear understanding, it becomes difficult to modify or expand the codebase efficiently. Another 

significant challenge is the use of outdated APIs, which may have been deprecated or changed over 

time. These older APIs can lead to compatibility issues with newer operating system versions, 

resulting in bugs or crashes that are difficult to diagnose and fix. Additionally, legacy codebases 

often suffer from limited test coverage, which makes it harder to ensure that changes don’t break 

existing functionality. Moreover, the lack of developer knowledge about legacy code is another 



 

30 | SYNERGY: CROSS-DISCIPLINARY JOURNAL OF DIGITAL INVESTIGATION                           

https://multijournals.org/index.php/synergy  
 

obstacle—when new developers join a project, they may be unfamiliar with the nuances of the 

original code, making maintenance and updates even more challenging. 

Why Legacy Code Should Not Be Ignored: Despite the numerous challenges, legacy code should 

not be dismissed or ignored. Legacy applications form the backbone of many businesses and their 

revenue models, especially those that have been in production for several years. Completely 

rewriting these applications from scratch is a costly and time-consuming process, often resulting in 

lost functionality, delayed product releases, and a significant financial burden. Instead of starting 

over, modernizing and refactoring the legacy code is a more practical solution. By integrating 

modern technologies, such as adopting Swift in place of Objective-C or introducing SwiftUI for UI 

development, legacy code can be incrementally updated to improve performance, security, and user 

experience without the need for a complete rewrite. In fact, legacy code often provides a stable 

foundation for introducing new features, especially if the development team takes a strategic 

approach to refactoring and testing. Furthermore, it is essential to recognize that legacy systems 

often contain valuable business logic and features that, if properly preserved, can continue to 

provide competitive advantages in the marketplace. Ignoring the need for modernization can result 

in technical debt that only grows over time, hindering progress and increasing the risks of bugs, 

security vulnerabilities, and user dissatisfaction. Therefore, effectively managing and updating 

legacy code is crucial for ensuring the long-term success and viability of iOS applications. 

3. Modern Technologies in iOS Development 

Swift vs. Objective-C: Swift, introduced by Apple in 2014, has quickly become the preferred 

language for iOS development. It was designed to be more modern, safe, and efficient compared to 

Objective-C, the long-standing language used for iOS development prior to Swift’s release. Swift’s 

syntax is cleaner and easier to read, which reduces the likelihood of developer errors, making it 

more approachable for new and existing developers alike. 

One of the primary advantages of Swift over Objective-C is its memory management capabilities. 

Swift uses Automatic Reference Counting (ARC) to handle memory management automatically, 

reducing the risk of memory leaks and simplifying the developer's task. In contrast, Objective-C 

relies on manual memory management in some instances, which can increase complexity and error 

potential. 

Swift also brings performance improvements over Objective-C, including faster execution due to 

optimizations in the compiler and runtime. This makes Swift not only safer but also more efficient, 

especially in resource-intensive applications. Additionally, Swift’s safety features, such as optional 

types and strong type-checking, help to prevent common bugs that could otherwise lead to crashes 

or unpredictable behavior. Swift’s ability to offer these features out of the box positions it as a 

superior choice for new iOS projects and encourages many developers to refactor legacy Objective-

C code into Swift over time. 

SwiftUI and UIKit: With the introduction of SwiftUI in 2019, Apple introduced a declarative 

framework for building user interfaces (UI) on iOS, iPadOS, macOS, watchOS, and tvOS. Unlike 

UIKit, which follows an imperative programming model, SwiftUI allows developers to define 

the UI using a more intuitive, declarative approach. This means that in SwiftUI, the developer 

describes the desired user interface and its state, and SwiftUI takes care of updating the view 

accordingly when changes occur. This approach reduces the amount of boilerplate code needed, as 

developers don’t have to manually track and update view changes—SwiftUI does it for them. 

In contrast, UIKit uses an imperative model where developers must manage the application’s state 

and UI updates manually. While UIKit provides more control and flexibility, it also involves a more 

complex and verbose development process. It’s especially useful for highly customized UIs or when 

fine-grained control over the UI is required. 
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However, as powerful as SwiftUI is, it is not yet fully capable of handling all use cases for complex 

UIs and animations. Thus, many developers find that they need to use both SwiftUI and UIKit 

together in projects. For instance, SwiftUI can handle most of the layout and design for an app, but 

UIKit may be necessary for certain specialized components like custom view controllers, complex 

animations, or legacy components that are not yet compatible with SwiftUI. This combination of 

frameworks allows developers to take advantage of SwiftUI’s simplicity while leveraging UIKit’s 

flexibility and established power for more intricate tasks. 

Other Modern Tools: Beyond Swift and SwiftUI, Apple offers several other modern tools and 

technologies to enhance iOS development. One such tool is Combine, a framework introduced to 

handle asynchronous events in a more declarative manner. Combine provides a way to work with 

data streams and events, such as user input or network responses, by chaining operations in a more 

predictable and reusable way. It significantly improves the developer’s ability to manage state 

changes and event-driven logic, reducing reliance on callbacks or complex state machines. 

Core Data has also seen major improvements in recent iOS versions. Apple has made strides to 

simplify working with Core Data, providing better performance optimizations and more streamlined 

APIs. New features, such as SwiftUI bindings with Core Data and the ability to handle larger 

datasets more efficiently, have made the framework more accessible and performant for developers 

dealing with persistent data. 

In addition, Apple frequently introduces new API features with each iOS release, allowing 

developers to take advantage of the latest hardware and software innovations. For example, Core 

ML enables machine learning integration into apps, ARKit makes augmented reality experiences 

possible, and HealthKit provides tools for health-related apps. By keeping up with these new API 

offerings, developers can ensure that their apps remain cutting-edge and utilize the latest 

capabilities that the iOS platform offers. 

All of these modern tools and technologies play a crucial role in iOS development, offering 

developers greater productivity, performance, and flexibility. Integrating these tools into legacy 

code or refactoring older apps to make use of them can lead to substantial improvements in app 

performance, user experience, and long-term maintainability. 

4. Strategies for Integrating Legacy Code with Modern Technologies 

Gradual Migration: One of the most effective strategies for integrating legacy code with modern 

technologies is gradual migration. This approach allows developers to update and refactor a 

legacy application without the need for a complete rewrite. The idea is to incrementally replace old 

components with modern technologies, one at a time, while the app continues to function properly. 

For example, developers may start by replacing UIKit views with SwiftUI views for specific 

screens or components. SwiftUI offers many advantages, such as a more declarative and efficient 

UI-building process, but since it is not yet capable of replacing every feature of UIKit, a gradual 

migration ensures that the app remains fully operational during the transition. 

Breaking large-scale migrations into smaller, manageable tasks is key to minimizing risk and 

reducing downtime. Developers can approach migration by prioritizing parts of the app that require 

the most immediate attention or that will benefit the most from the upgrade. This could include 

refactoring components with high technical debt, those most in need of performance improvements, 

or areas with poor maintainability. By gradually addressing these areas, the development team can 

ensure that the transition is both smooth and efficient, avoiding the complexities and risks 

associated with a full rewrite. 

Using Bridging Headers: In iOS development, bridging headers provide a critical tool for 

integrating Objective-C and Swift code within the same project. A bridging header acts as a middle 



 

32 | SYNERGY: CROSS-DISCIPLINARY JOURNAL OF DIGITAL INVESTIGATION                           

https://multijournals.org/index.php/synergy  
 

layer, allowing Swift code to interact with Objective-C classes, methods, and properties, and vice 

versa. This is particularly important when refactoring legacy Objective-C code into a modern Swift-

based project. With a bridging header, developers can introduce Swift code into an existing 

Objective-C project incrementally, allowing for a gradual transition without breaking the entire app. 

For example, a developer may use a bridging header to expose specific Objective-C classes to 

Swift, making them accessible through Swift’s more modern syntax. This means that Swift code 

can call Objective-C methods directly, enabling seamless interoperation between the two languages. 

Likewise, developers can also use the @objc attribute in Swift to allow Swift classes and methods 

to be used by Objective-C code. This interop makes it possible to adopt Swift in a legacy project 

while preserving and continuing to use the existing Objective-C codebase. 

Interop Between SwiftUI and UIKit: As SwiftUI becomes the framework of choice for modern 

iOS development, it’s important to understand how to integrate it with legacy UIKit-based 

applications. One of the most powerful ways to bridge the gap between SwiftUI and UIKit is by 

using UIHostingController. This allows developers to embed SwiftUI views inside UIKit-based 

applications. By creating a UIHostingController instance, developers can present SwiftUI views in a 

UIKit-controlled view hierarchy, enabling the gradual adoption of SwiftUI without a full reworking 

of the UI. 

Conversely, when working with a SwiftUI-based app, it may still be necessary to integrate UIKit 

components. For these cases, developers can use UIViewControllerRepresentable, which allows 

UIKit components to be embedded within SwiftUI. This method allows for the reuse of custom 

UIKit-based view controllers or third-party UIKit components in a SwiftUI-based app, providing a 

way to continue using existing UIKit components while adopting the modern benefits of SwiftUI. 

This approach helps mitigate the need to completely rewrite the app’s user interface and allows for 

an efficient and flexible integration of both frameworks. 

Refactoring Legacy Code to Improve Maintainability: Refactoring legacy Objective-C code can 

significantly improve an app’s maintainability, readability, and long-term sustainability. One 

effective strategy is to modularize the code, which involves breaking down large, monolithic 

codebases into smaller, more manageable components. Modular code allows for better separation of 

concerns, easier debugging, and faster updates, as each module can be independently maintained or 

upgraded without affecting the entire app. 

Another important step in refactoring is the introduction of unit tests. Legacy code often lacks 

adequate testing coverage, which can make it difficult to safely refactor and update. By writing unit 

tests for key components, developers can ensure that the app’s functionality remains intact during 

the refactoring process. Unit tests also improve the overall quality of the code, as they provide a 

safety net for future changes and make it easier to detect bugs early in the development process. 

Improving code readability is also a crucial aspect of refactoring. This can be achieved by 

following modern coding conventions, reducing duplication, and simplifying complex functions. As 

the codebase becomes easier to understand, it will be easier for current and future developers to 

maintain and extend the app. 

Utilizing Modern Frameworks in Legacy Code: Incorporating modern frameworks and tools into 

legacy code is an essential part of future-proofing an iOS application. One way to streamline 

dependency management in legacy projects is by utilizing Swift Package Manager (SPM). SPM 

allows developers to manage libraries and third-party dependencies in a way that integrates 

seamlessly with Swift. Using SPM in legacy code projects can significantly reduce the complexity 

of managing dependencies and ensure that the app remains up-to-date with the latest versions of 

external libraries. 
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Modern tools like Alamofire (for networking), SnapKit (for auto-layout), or Combine (for 

handling asynchronous events) can also be integrated into legacy projects to improve functionality 

and simplify tasks. For example, replacing complex and verbose networking code with Alamofire 

can reduce the amount of code needed to perform networking tasks, while also enhancing 

performance and scalability. Similarly, SwiftUI can be used to create modern, responsive UI 

components that integrate easily into UIKit-based apps. Integrating these modern libraries allows 

developers to leverage the latest advancements without the need for a complete rewrite of the app. 

By using tools like SPM and integrating modern libraries, developers can simplify tasks like 

networking, UI design, and testing in legacy apps. These modern tools not only improve 

productivity but also ensure that the app remains compatible with future iOS updates and 

technologies. By leveraging the power of these tools, developers can continue to enhance the app 

without being held back by outdated methods or tools. 

Incorporating modern frameworks and technologies in a legacy project provides an opportunity to 

enhance performance, improve maintainability, and ensure the app remains competitive in an ever-

evolving ecosystem. 

5. Best Practices for Managing Hybrid Projects 

Maintaining Compatibility Across Versions: Ensuring compatibility between modern and legacy 

code with different versions of iOS is crucial for the successful integration of legacy applications 

with modern technologies. Compatibility across versions helps to avoid issues where features or 

APIs are deprecated or changed in newer iOS releases, which can disrupt the functioning of legacy 

components. This becomes particularly important when the legacy code is dependent on older 

versions of iOS that might lack the latest security patches, performance enhancements, or features 

supported by newer versions. 

To maintain backward compatibility, developers should adhere to best practices such as: 

 Using conditional compilation: By leveraging conditional compilation in Swift, developers can 

include or exclude certain parts of code based on the iOS version. This allows them to write 

code that caters to multiple versions without redundancy. 

 Version control: Effective use of version control systems like Git ensures that code is 

maintained in a way that supports different versions of the app. Branching strategies, such as 

maintaining separate branches for different iOS versions, help isolate changes and manage 

version-specific features more effectively. 

 Feature flags: Implementing feature flags allows for the controlled rollout of features that may 

not be available across all iOS versions. This strategy provides a way to test new features in a 

subset of users before making them available to everyone, thereby preventing compatibility 

issues. 

Testing and Debugging in Hybrid Environments: Testing is vital when working with a 

combination of legacy and modern code to ensure the integrity of the application and to identify 

issues early in the development process. The complexity of hybrid projects requires a 

comprehensive testing strategy that includes various types of tests to cover different aspects of the 

codebase. 

 Unit tests: Unit tests are essential for testing individual components or functions in isolation. 

For hybrid projects, it is important to write unit tests that can handle both Swift and Objective-C 

code, ensuring that updates to the legacy code do not introduce regressions. 
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 Integration tests: These tests verify the interaction between different components of the 

application. Integration tests are especially useful for hybrid projects to test how Swift and 

Objective-C components interact, ensuring seamless communication between the two. 

 UI tests: UI tests are critical for verifying the user interface across different iOS versions. For 

hybrid projects, UI tests should include scenarios that involve both SwiftUI and UIKit 

components to ensure the app functions as expected when switching contexts. 

Debugging in hybrid environments can be complex due to the differences in how Swift and 

Objective-C manage memory, errors, and exceptions. To trace issues effectively, developers should: 

 Use debugging tools: Tools like Xcode’s LLDB allow developers to set breakpoints in both 

Swift and Objective-C code, which is essential for debugging complex interactions between the 

two languages. 

 Trace through call stacks: Tracing the call stack helps to understand where an issue originated, 

which is particularly useful when dealing with multi-threaded applications or when debugging 

through layers of SwiftUI and UIKit. 

 Interoperability debugging: Utilize Xcode’s debugging features to inspect the state of 

variables and objects across both Swift and Objective-C code. This can help in diagnosing why 

certain interactions are not behaving as expected. 

Code Reviews and Collaboration: Code reviews play a critical role in managing hybrid projects, 

especially when integrating legacy code with modern technologies. The process of code review 

allows for a thorough examination of the code changes by peers, which helps in identifying 

potential issues and ensuring the code meets the required standards for both Swift and Objective-C. 

Key practices for effective code reviews include: 

 Peer reviews: Encourage developers to review each other’s code, focusing on aspects such as 

adherence to coding standards, the use of best practices, and compatibility between Swift and 

Objective-C. 

 Feedback on design decisions: Discuss the rationale behind design decisions, especially when 

bridging the gap between modern and legacy technologies. This helps in maintaining 

consistency and coherence throughout the codebase. 

 Cross-functional collaboration: Foster collaboration between developers familiar with legacy 

code and those skilled in modern iOS development practices. This combination of expertise 

allows for a more comprehensive review and ensures that updates to the codebase are well-

understood and correctly implemented. 

In hybrid projects, effective collaboration is essential for overcoming the challenges of integrating 

different programming paradigms and ensuring a smooth transition from legacy to modern 

technologies. By maintaining compatibility, thorough testing, and strong collaboration, 

organizations can successfully manage hybrid projects and deliver robust, future-proofed 

applications. 

6. Overcoming Common Pitfalls 

Maintaining Code Quality in Hybrid Codebases: One of the most significant challenges when 

integrating legacy and modern code is maintaining high code quality while avoiding the 

accumulation of technical debt. Technical debt arises when quick fixes or compromises are made to 

meet immediate needs, but these solutions may hinder long-term maintainability and scalability. 

This is especially true in hybrid codebases, where legacy and modern code coexist, often with 

different coding conventions, practices, and technologies. 
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To manage technical debt and maintain code quality, developers should: 

 Establish and enforce coding standards: Ensure consistency across the codebase by following 

clear guidelines for naming conventions, code formatting, and architecture. This helps prevent 

the legacy code from feeling out of place and makes the codebase easier to navigate and 

maintain. 

 Modularize the code: Break the codebase into smaller, more manageable modules. By 

separating concerns and isolating legacy components from modern ones, developers can focus 

on improving and updating specific parts of the code without disrupting the entire system. 

 Refactor incrementally: Refactoring should be a continuous and gradual process. Developers 

can refactor small portions of legacy code as they integrate new technologies, which helps 

prevent the codebase from becoming stagnant or outdated. 

 Automate code reviews and testing: Leverage automated tools like linters, code style 

checkers, and continuous integration systems to ensure code quality remains high throughout the 

development process. Automated tests, including unit and integration tests, can help catch issues 

early and ensure consistency between old and new code. 

By keeping technical debt in check and promoting consistency, teams can ensure the hybrid 

codebase remains maintainable, flexible, and scalable over time. 

Managing Performance Issues: Mixing old and new technologies can sometimes introduce 

performance bottlenecks, especially when legacy code was not optimized for modern hardware or 

software environments. Issues like inefficient memory management, slow UI rendering, or CPU-

intensive operations can significantly impact app performance if not addressed properly. 

Some common performance pitfalls in hybrid codebases include: 

 Inefficient memory management: Legacy code might rely on manual memory management 

(such as retain/release cycles in Objective-C), which can cause memory leaks or excessive 

memory usage in modern environments where automatic reference counting (ARC) in Swift is 

the standard. 

 UI responsiveness: Older UI frameworks like UIKit may not be optimized for modern, fluid 

user interfaces, leading to lag or jankiness in app interactions, particularly when mixed with 

newer declarative frameworks like SwiftUI. 

 Inefficient data handling: Legacy data processing methods may not be compatible with 

modern APIs, leading to unnecessary data transformations or delays. 

To overcome these performance issues, developers can: 

 Use profiling tools: Xcode provides excellent profiling tools such as Instruments that can help 

developers identify memory leaks, CPU bottlenecks, and performance issues within the hybrid 

environment. Regular performance profiling ensures that any problems are detected early and 

can be addressed in a targeted manner. 

 Optimize memory management: When working with legacy code that uses manual memory 

management (in Objective-C), it’s crucial to refactor parts of the code to comply with Swift's 

ARC system. Additionally, memory profiling can reveal parts of the code that are not releasing 

memory properly, allowing developers to patch leaks and reduce memory consumption. 

 Optimize UI performance: When mixing SwiftUI and UIKit, developers should be mindful of 

the overhead that may arise when bridging between the two frameworks. Utilizing best practices 

like lazy loading, reducing view hierarchy complexity, and optimizing rendering performance 

can ensure that UI components remain responsive and fluid. 
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By continuously profiling, testing, and optimizing the performance of both legacy and modern 

components, developers can ensure the app maintains excellent performance even with a mixed 

codebase. 

Balancing Speed and Stability: One of the most difficult challenges when integrating legacy and 

modern code is finding the right balance between moving quickly to modernize the code and 

ensuring the stability and functionality of the existing app. Rushing to modernize without proper 

planning can lead to unstable features, increased bugs, or even app crashes, while being overly 

cautious can result in delayed releases and missed opportunities to improve the user experience. 

Strategies for balancing speed and stability include: 

 Set clear priorities: Identify which parts of the app are most critical to the business or user 

experience and prioritize modernizing those components first. For example, if a core feature of 

the app is outdated or underperforming, it should be updated before less critical features are 

modernized. 

 Implement continuous integration: Continuous integration (CI) tools allow developers to 

continuously integrate code into a shared repository, ensuring that any changes—whether 

related to modernizing or maintaining legacy code—are automatically tested and validated. This 

helps ensure stability while still allowing for rapid development. 

 Adopt feature flags: Using feature flags allows teams to roll out modernized code 

incrementally and selectively. This enables testing of new features in production without 

affecting the stability of the existing app, offering a way to introduce change more safely. 

 Separate refactoring from new feature development: When balancing speed and stability, it 

can be beneficial to treat refactoring and new feature development as two separate streams. This 

way, the team can focus on stabilizing the legacy code while also delivering new, modern 

features that improve the app. 

 Iterate in small, manageable steps: Avoid a “big bang” approach to modernization. Instead, 

refactor the legacy code incrementally by breaking it down into smaller tasks and addressing 

them one at a time. This approach ensures that at no point does the entire system become 

unstable or unusable. 

By following these strategies, developers can achieve a balance between modernizing legacy code 

and ensuring the app remains stable, usable, and efficient during the integration process. 

7. Case Studies: Successful Integration of Legacy Code with Modern iOS Technologies 

Example 1: Migrating a Legacy App to Swift and SwiftUI 

Overview: 

A large, well-established e-commerce app originally built with Objective-C and UIKit was facing 

increasing difficulties in maintaining its codebase. With frequent updates to the app’s UI and 

growing performance issues, the team decided to migrate the app to Swift and integrate SwiftUI to 

take advantage of modern features and improve overall maintainability. 

Challenges: 

 Objective-C to Swift Migration: The primary challenge was migrating large sections of the 

app from Objective-C to Swift. Since the app had been in development for over five years, it 

contained a significant amount of legacy code that was difficult to understand, poorly 

documented, and lacked test coverage. 

 UI Overhaul: The app’s UI, built entirely with UIKit, was becoming cumbersome to manage. 

Replacing UIKit with SwiftUI posed additional challenges, as SwiftUI was still evolving, and 



 

37 | SYNERGY: CROSS-DISCIPLINARY JOURNAL OF DIGITAL INVESTIGATION                           

https://multijournals.org/index.php/synergy  
 

some features (such as animations and complex UI components) were not fully supported in 

earlier versions of the framework. 

 Backward Compatibility: The app needed to remain functional for users on older versions of 

iOS while the migration was ongoing. Ensuring compatibility between Objective-C code and 

Swift was another hurdle. 

Solution and Approach: 

 Gradual Migration: The team adopted a gradual migration strategy. They began by refactoring 

the most critical parts of the app that had the highest impact on performance and usability, 

moving them from Objective-C to Swift. This included refactoring network layers, database 

handling, and integrating Swift’s type safety into key components. 

 Use of Bridging Headers: Throughout the migration, bridging headers allowed seamless 

communication between Objective-C and Swift code. This enabled the team to refactor parts of 

the app incrementally while still maintaining functionality during the transition. 

 SwiftUI Integration: Instead of attempting to replace the entire UI at once, the team introduced 

SwiftUI views incrementally into different screens of the app, starting with simpler components. 

They used UIHostingController to embed SwiftUI views in the existing UIKit-based app, 

allowing the transition to be seamless while still maintaining the core functionality and look-

and-feel of the app. 

 Testing: Extensive testing was performed at every stage of the migration to ensure that the app 

remained stable and fully functional. Unit tests, UI tests, and integration tests were written for 

both the legacy Objective-C components and the new Swift/SwiftUI components to ensure 

smooth integration. 

Outcome: The migration to Swift and SwiftUI was completed over several months, and the result 

was a faster, more maintainable app. Performance improvements were noticeable, and the UI 

became more responsive and visually appealing. The app’s modular structure, which allowed for 

gradual updates, improved scalability and maintainability. The development team was also able to 

leverage Swift’s safety features, which significantly reduced the number of bugs and errors. 

Example 2: Integrating SwiftUI into a UIKit-Based App 

Overview: 

A popular productivity app originally built using UIKit needed to modernize its UI without 

overhauling the entire codebase. SwiftUI was chosen as the framework for modernizing the user 

interface because of its declarative syntax and easier maintenance. 

Challenges: 

 Incremental Integration: The biggest challenge was introducing SwiftUI into the existing 

UIKit-based app in a way that was both seamless and gradual, without requiring a complete 

rewrite of the UI. 

 Maintaining Compatibility: Some parts of the app were highly complex and relied on UIKit’s 

more traditional imperative approach, which needed to be maintained while introducing SwiftUI 

components. 

 SwiftUI Limitations: Early versions of SwiftUI lacked some of the more advanced features that 

the app required, such as more complex layout options and certain animations, which led to 

some limitations in what could be implemented using only SwiftUI. 
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Solution and Approach: 

 UIHostingController and UIViewControllerRepresentable: The team used 

UIHostingController to embed SwiftUI views into existing UIKit-based view controllers. This 

allowed the team to implement new UI features using SwiftUI without disrupting the rest of the 

UIKit-based app. Similarly, UIViewControllerRepresentable was used to embed UIKit 

components into SwiftUI, which helped maintain functionality while modernizing the UI. 

 Incremental Refactoring: Rather than completely replacing the old UIKit UI, the team chose a 

modular approach, refactoring small sections of the app at a time. For example, they started by 

replacing simple screens like the settings page or list views with SwiftUI components, which 

were easier to manage and improve. 

 Iterative Updates: The team adopted an agile approach, with constant iterations and 

incremental updates to both the UI and underlying functionality. As the app grew, they 

continued to replace more UIKit components with SwiftUI as new features and improvements 

were added to SwiftUI. 

 Hybrid User Experience: While the app was still primarily UIKit-based, users began to 

experience a hybrid UI, with some screens and features powered by SwiftUI. This provided a 

modern look and feel, while the core structure of the app remained stable. 

Outcome: The integration of SwiftUI into the UIKit-based app allowed the team to create a 

modern, user-friendly interface without requiring a massive overhaul. The gradual process enabled 

them to reduce development time and risk while still delivering new features to users. The modular 

approach ensured that the app remained stable throughout the transition, and performance issues 

typically associated with hybrid UI systems were minimal. 

Key Takeaways from Case Studies: 

 Gradual Transition: Both case studies emphasize the importance of a gradual, iterative 

approach when migrating legacy code or integrating new technologies. This minimizes risk, 

ensures stability, and avoids overwhelming the development team. 

 Use of Modern Tools: Leveraging tools like bridging headers, UIHostingController, and 

UIViewControllerRepresentable makes it easier to integrate legacy code with modern 

frameworks like SwiftUI. These tools allow developers to bridge the gap between old and new 

technologies without major disruptions to the existing app. 

 Testing is Crucial: In both cases, extensive testing played a key role in ensuring the success of 

the migration. Automated testing, continuous integration, and comprehensive test coverage 

helped identify potential issues early and maintain stability during the integration process. 

 Balancing Speed with Quality: Successful integration depends on finding the right balance 

between moving quickly to implement modern features and ensuring that the app remains stable 

and user-friendly. By adopting modular and gradual approaches, teams can make progress 

without sacrificing quality. 

Ultimately, these case studies demonstrate that integrating legacy code with modern technologies is 

not only possible but can significantly enhance the performance, maintainability, and user 

experience of an app. By planning carefully, using the right tools, and following best practices, 

developers can modernize legacy iOS apps efficiently and with minimal disruption. 
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8. The Future of Legacy Code in iOS Development 

Shifting Toward Full Adoption of SwiftUI and Swift 

As iOS development continues to evolve, there is a clear trend toward the complete adoption of 

Swift and SwiftUI, which may eventually render legacy Objective-C code unnecessary in most iOS 

apps. Swift, introduced in 2014, has already become the preferred language for new iOS projects 

due to its modern syntax, safety features, and superior performance. SwiftUI, Apple's declarative 

framework for building user interfaces, is gradually replacing UIKit, offering a more efficient and 

intuitive way to build and maintain UIs. 

The shift to SwiftUI is particularly significant because it reduces the complexity of building 

responsive and modern UIs. SwiftUI's declarative nature allows developers to describe the user 

interface with less code, which results in fewer bugs and better maintainability. As SwiftUI matures 

and becomes more feature-complete, it is likely that many existing UIKit-based apps will gradually 

transition to this modern framework, reducing the need to rely on legacy Objective-C code. 

The transition is also driven by the broader iOS development community's embrace of Swift, with 

most new development now focused on Swift-based projects. While Objective-C will remain 

relevant for some time due to its legacy applications and the vast amount of existing code, future 

iOS applications are likely to be entirely Swift-based, especially as new tools and frameworks 

continue to optimize for Swift. 

AI and Automation in Refactoring Legacy Code 

As the development community continues to embrace automation, the role of artificial intelligence 

(AI) and machine learning in refactoring legacy code is becoming increasingly important. In the 

past, migrating large codebases from Objective-C to Swift was a time-consuming and error-prone 

process. However, with the advent of AI-powered tools, refactoring legacy code is becoming more 

automated, efficient, and accurate. 

AI-driven tools, such as code analyzers and refactoring assistants, can identify areas of legacy code 

that need improvement or migration, suggest optimized code replacements, and even automate 

some parts of the conversion process. Machine learning models can learn from vast amounts of 

code to detect patterns and predict the most efficient ways to migrate specific components from one 

language or framework to another. This technology can greatly speed up the migration process and 

reduce human error, enabling developers to focus on higher-level tasks such as design and 

architecture rather than repetitive code updates. 

Furthermore, AI can assist in the ongoing maintenance of legacy code. For example, machine 

learning algorithms can help detect bugs, suggest optimizations, and even recommend refactoring 

strategies to enhance code readability and performance. This level of automation not only makes it 

easier to migrate legacy code but also helps ensure that the code remains maintainable and scalable 

long after the migration is complete. 

The Role of Continuous Integration and Deployment (CI/CD) 

The adoption of modern Continuous Integration and Deployment (CI/CD) practices is transforming 

how legacy code and modern technologies are integrated and maintained in iOS development. 

CI/CD pipelines automate the process of integrating new code, running tests, and deploying updates 

to production, allowing developers to work more efficiently and ensure the stability of the 

application throughout the integration of both legacy and modern code. 

For legacy code, CI/CD helps by enabling rapid, incremental changes. As developers integrate 

newer Swift components or SwiftUI features into the legacy Objective-C code, the CI/CD pipeline 

ensures that all changes are tested continuously and deployed safely. Automated testing, including 
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unit tests, integration tests, and UI tests, ensures that the new code does not break existing 

functionality. This reduces the risk of introducing bugs and enhances the overall stability of the 

application during migration. 

Additionally, CI/CD pipelines provide better version control and allow developers to manage 

dependencies more effectively. With modern tools like Swift Package Manager (SPM), developers 

can manage third-party libraries and dependencies with ease, ensuring compatibility between legacy 

and modern code. Furthermore, as development teams work with multiple frameworks and 

languages (e.g., Objective-C, Swift, and SwiftUI), CI/CD allows them to maintain synchronization 

between these components, reducing integration issues and minimizing downtime during updates. 

CI/CD also promotes collaboration and communication within development teams. By using CI/CD 

pipelines, developers can focus on their specific tasks—whether it's refactoring legacy code, 

implementing modern features, or testing new integrations—while the pipeline handles the 

automated process of merging code, running tests, and deploying updates. This accelerates the 

development process and ensures that legacy code is updated and integrated with modern 

technologies in a consistent and reliable manner. 

9. Conclusion 

Recap of Integration Strategies: 

Integrating legacy code with modern technologies in iOS development requires a well-thought-out 

approach that balances the benefits of modernization with the stability of existing systems. The key 

strategies discussed in this article include: 

1. Gradual Migration: Transitioning legacy code incrementally, replacing outdated components 

with modern technologies like Swift and SwiftUI in manageable steps to minimize disruption. 

2. Using Bridging Headers: Facilitating interoperability between Swift and Objective-C through 

bridging headers, allowing developers to maintain a hybrid codebase during the transition. 

3. Interop Between SwiftUI and UIKit: Integrating SwiftUI into existing UIKit-based apps using 

tools like UIHostingController and UIViewControllerRepresentable, allowing a seamless user 

interface upgrade without breaking legacy functionality. 

4. Refactoring Legacy Code: Modernizing legacy code to improve maintainability, modularity, 

and readability while ensuring it remains functional in a hybrid environment. 

5. Utilizing Modern Frameworks: Leveraging tools like Swift Package Manager (SPM) to 

integrate modern libraries and frameworks into legacy projects, simplifying tasks such as 

dependency management and networking. 

These strategies provide a roadmap for developers to evolve their apps over time while maintaining 

performance and minimizing risks associated with large-scale rewrites. 

The Importance of Balancing Modernization with Stability: 

While adopting modern frameworks like SwiftUI and Swift offers substantial advantages in terms 

of performance, maintainability, and user experience, it is crucial that developers balance this 

modernization with the stability of their apps. A complete overhaul can introduce unforeseen bugs, 

disrupt existing workflows, and affect user experience. Therefore, the transition to newer 

technologies should be a gradual, carefully planned process, allowing teams to thoroughly test each 

change and ensure that the app continues to function smoothly during the migration. 

By taking a phased approach—one that integrates modern technologies incrementally—developers 

can ensure that legacy code remains stable while still benefiting from the advantages of new 
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frameworks. This strategy allows for a smoother user experience and minimizes the potential risks 

that come with rapid or drastic changes. 

Call to Action: 

As iOS development continues to evolve, it is essential for developers to embrace a mindset of 

continuous improvement. Legacy code should not be viewed as an obstacle but as a foundational 

component that can evolve alongside modern technologies. By slowly incorporating Swift, SwiftUI, 

and other modern frameworks, developers can future-proof their apps while maintaining stability. 

The key to success lies in prioritizing gradual integration, leveraging modern tools, and focusing on 

maintaining high-quality code throughout the process. 

I encourage all iOS developers to adopt this approach, viewing modernization as an ongoing 

journey rather than a one-time task. By doing so, we ensure that our apps remain relevant, efficient, 

and adaptable to future technological advancements. 
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