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Abstract - Design patterns are actual tools that help to produce these attractive, scalable, and maintainable software, not just 

theoretical conceptions. Inspired not by theoretical books but from actual experience in the actual world of software development, 

this essay offers my favorite design patterns. I investigate their relevance and utility in feature toggling and the flexibility of the 

Factory concept in API integrations. Rather than a whole catalog, this is a personal story showing how several patterns helped to 

resolve more complex code, improve team communication, and enable system flexibility to change. Each design's decision is based 

more on its relevance to ongoing problems in these production environments than on popularity. I also consider certain mistakes 

such over-engineering with patterns that brought complexity rather than clarityand how such encounters improved my judgment. I 

stress the lessons learned, the trade-offs assessed, and the complex nuances of pattern application often missed in formal 

explanations. The article ends with a case study combining several of these patterns to build a modular microservices platform 

under these strict limitations and changing demands, therefore anchoring theory in reality. This is meant for you if you have ever 

thought about the essence of design patterns as well as the suitable situations and justification for their use. 

 

Keywords - Design Patterns, Software Architecture, Strategy Pattern, Factory Pattern, Singleton, Observer, Dependency Injection, 

Adapter Pattern, Case Study, Real-world Software Development. 

 

1. Introduction 
First reading the phrase "design pattern," it looked to be an abstract idea more fit for a textbook or conference room 

whiteboard during these architectural discussions. But finally I realized that design patterns are more often a common language and 

problem-solving tool used by developers to improve their code maintainability, flexibility, and readability than they are just rigid 

rules. 

 

The prestigious "Gang of Four" (Erich Gamma, Richard Helm, Ralph Johnson, and John Vlissides), whose 1994 publication, 

Design Patterns: Elements of Reusable Object-Oriented Software, set the foundation for modern practices, became well-known in 

software engineering. With its creational, structural, and behavioral classification, the GoF categorized patterns provide more 

efficient solutions for typical problems in software design. These trends emerged from actual software engineering experiences, 

which adds to their ongoing relevance; they did not merely result from theoretical ideas. 

 

Like any tool, however, design patterns may be abused. It is seductive to force a pattern on a project only because it appears 

logical or fits anything seen on the internet. Early in my profession, I ran into that trap. Seeing Singleton and Factory patterns as 

markers of well-structured code, I would spread them throughout projects. Using a suitable pattern at an inconvenient point might 

produce excessive complexity and complicated topologies. The core of creativity lies not only in seeing trends but also in knowing 

when to use them and when to hold back from doing so. 

 
Figure 1. Design Pattern 
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My personal study of design patterns began naturally. I never meant to grow to be a pattern-oriented person. Often I faced 

similar architectural and structural difficultiesefficiently managing object creation, supervising dependencies, and separating user 

interface from business logic. Only then did I realize that these responses already had established names as I began to detect more 

trends in my approaches of handling problems. It was like learning that there is a certain terminology for my natural way of lacing 

shoes. I developed my usage of patterns over time, not just by theoretical study but also by seeing the disharmony in my work 

when I overlooked them and by using clarity that followed from this. 

 

The design principles I both like and use in useful contexts are presented in this article. These are the actual world events that 

have saved me time, reduced mistakes, and enabled more seamless cooperation among other engineersnot fictitious scenarios or 

created use cases. Starting with creational patternsincluding Factory and Builderthen I will go to structural patterns like Adapter 

and Composite and end with these behavioral patterns like Observer and Strategy. I will go over the kind of problems they handle, 

my pragmatic uses for them, and the real-world lessons I learned along the way for every case. 

 

This article is meant for people who have studied design patterns but are unsure of their relevance in everyday coding, or for 

those who have utilized them but want a new, useful perspective. Let's investigate how these polished, timeless designs might 

really improve your experience of development, thereby increasing its efficiency and enjoyment value. 

 

2. Understanding Design Patterns 
Design patterns appear to be ideas exclusive to architects or fashion designers; nevertheless, in software engineering they are a 

powerful tool for solving these recurring problems in our code. Design patterns may help create better, more orderly, and 

manageable software regardless of whether you are building a simple to do application or a huge scale corporate system by saving 

needless duplication of work. 

 

2.1. Definition of Design Patterns 

Establishing solutions to common software design problems is done via design patterns. Think of them as equivalent to 

recipes. The basic idea helps you to get great outcomes more quickly even if you may not follow the instructions exactly. Patterns 

provide a reusable structure that might be customized to the specific current context. 

They are neither frameworks nor code fragments. They resemble cognitive models. Their addressing of the kind of problems 

defines three main groups: 

 

2.1.1 Creating Patterns 

These relate only to object building. More flexible and controlled ways for object creation are offered by these creational patterns 

than by just applying constructors. Images comprise: 

 Usually used for logging or configuration management, singleton guarantees that a class has only one instance. 

 Factory Method lets a class forward instantiation to its subclasses. 

 Builder: Helps you gradually methodically create complex objects. 

 

These are often employed when object production is too complex or calls for hiding from the calling function. 

 

2.1.2 Structural frameworks 

These patterns concern the arrangement of items and classes to produce more intricate constructions. Their focus is on 

relationships how things relate and interact. One such adapter helps to provide interoperability across many other interfaces. 

 Decorator dynamically improves objects with extra duties. 

 Provides a simple interface for a complex system. 

 

They simplify APIs, provide encapsulating capability without changing present code, or enable interaction with many other 

systems. 

 

2.1.3 Behavioral Styles 

These patterns highlight the way objects communicate and behave over time. It speaks to behavior rather than structure. 

Examples include observers who enable objects to subscribe and get events (like UI changes). 

 Command Uses in undo operations, captures a request as an object. 

 Strategy helps to enable dynamic replacement of algorithms. 

 You methodically structure logic, linkages, and flow using them in more clarity. 
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3. Speaking the Language: Pattern Language and UML 
Design patterns for a certain usage are referred to as "language" in design. Their vocabulary is shared: ideas like "client," 

"concrete class," and "context" are very frequent. This pattern language helps engineers debate these designs without getting into 

the coding. "Let us employ a Factory in this context," one may say, and everybody would understand the core. 

 

UML (Unified Modeling Language) diagrams which employ boxes and arrows to show relationships, inheritances, and data 

flow most often visually depict most patterns. Understanding the basic forms (like classes, interfaces, and connections) helps one to 

see the structure of a pattern even without any proficiency in UML. 

 

3.1. Value of Patterns: Benefits 

 Reversibility: Design patterns help to create solutions not limited to one problem. Create once, change constantly. 

Reduced duplication and more code reusing follow from this. 

 Scalability: Scalability of your code may be achieved by decoupling these elements using Strategy or Observer. Demand 

additional features or the replacement of algorithms? Proceed without sacrificing the rest. 

 Ease of Maintenance: Good patterns arrange code into their reasonable, well specified chunks. This helps one to find 

flaws and apply repairs. You improve the resilience of your system and help to reduce "spaghetti code". 

 Effect of Communication: Patterns help coworkers to communicate more easily. Instead than going into detail on a 

difficult design, one may say, "It's a Decorator around a Factory," letting the team understand right away. It is like having 

design shorthand. 

 

3.2. Standard Fallacies and Misapplications 

Even with their importance, design patterns might be employed too often or incorrectly applied: 

 Pattern Obsession: Despite traditional code being more efficient, some developers try to use these design patterns for 

every problem. Patterns have to be based on an actual necessity, not just provide an impression of architectural grandeur. 

 Premature Optimization: Following a complex pattern before deciding its requirement results in extra expenses. Regularly 

expect a clear use case. 

 Misinterpreting the Pattern: basic replication of a pattern from a book without understanding its intent leads to either too 

basic or more complex code. 

 Recall: not rules, but rather tools are patterns. One does not have to employ all of them. One must know when a design fits 

perfectly and when it does not. 

 

4. Favorite Patterns and Practical Applications 
Design patterns provide means of tackling common software problems. They improve maintainability, provide your code 

structure, and usually help to lower the defect frequency. But just as critical as knowing their meanings is knowing when to apply 

them. Here I will list six of my chosen patterns that have improved the testability, flexibility, and cleanliness of my software. 

 

4.1. Strategic Pattern: Dynamic Behavior Modification 

4.1.1 Meaning and Definitions: 

The Strategy Pattern helps to define a set of algorithms (or actions), captures every one, and makes their interchangeability 

possible. You bring behavior at runtime instead of hard-coding logic. 

 

4.1.2. The Problem It Deals with: 

Assume you are creating a payment system capable of these credit cards, PayPal, and bitcoin among other payment options. 

Steer clear of too many if-else or switch statements jangling your code. The approach makes a payment mechanism dynamically 

integrated possible. 

 

Applied Practically: I used this approach to handle many other pricing policies in a recent e-commerce project. For example, 

some consumers profited from loyalty-based pricing, others from set discounts, while yet others experienced dynamic pricing 

depending on demand. Every method lived within its own class, not in complex conditionals. What result comes from this? 

Including new price logic becomes really easy without changing the rest of the system. 

 

4.1.3. Typical Slights to Avoid: 

Avoid too much use. If there are few methods and they seem improbable to change, a basic if statement might be enough. 

If you have too many somewhat different answers, it might get messy. 
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4.2. Factory Pattern Decoupling Object Instantiation 

 Significance and Definition: Factory Design helps to create objects free from particular class definition. You ask a 

question or make a case, and it pulls the relevant item inside. 

 The Problem It Says Exists: Instantiating an object at times is not as simple as calling new SomeClass(). Until runtime, it 

is unknown if there is initialization logic or the particular subclass to instantiate. 

 Applied Practicality: Using a document processing system, I used a Factory architecture allowing more numerous file 

kinds like TXT, DOCX, and PDF. Every format had a unique parser. The manufacturer generated the suitable parser 

object after learning the file type. Other people have no need to understand the internal workings. 

 Typical Dangers to Avoid: Try not to use it only for showy effect. If you are manufacturing one kind of product, avoid the 

factory approach. 

 

If factories are not kept orderly and clean, they might become complex. 

 

4.3. Singleton Pattern Unified Access, Significance and Singular Instance Definition 

The Singleton pattern provides a global access point to a single instance that assures a class has just one. It is beneficial when 

one entity has to coordinate these activities all over the system. 

 The problem it addresses: Say you need a thread pool, configuration manager, or centralized logging tool. Having several 

examples in circulation is not wanted. 

 Useful Application: Usually, I set up my application's configuration manager using a singleton. It provides values 

everywhere upon reading a configuration file. It ensures homogeneity; every element of the application follows the same 

patterns. 

 Typical Traps to Avoid: In multi-threaded environments, be alert with threading problems. 

 

Too many Singletons could cause tightly connected code, which would complicate unit testing greatly. If at all possible keep 

them stateless. 

 

4.4. Observer Pattern: Adapting to Significance and Definition of Events 

The Observer design lets objects register to events, therefore generating alerts when things change. It is like creating a mailing 

list: upon an update, every recipient receives the alert. 

 The Problem It Deals with: When you need to let various parts of your application know that a major event has happened 

such as data update, button activation, or file upload? 

 Applications in Practical Terms: Responding to actual time price swings, I refreshed various components of a stock 

trading application. Monitoring price changes, the user interface, analytics module, and logging system all reacted 

suitably. 

 Typical Obstacles to Avoid: Watch for memory leaks especially in cases where viewers fail to unsubscribe. 

 Too many spectators might make it difficult to oversee occurrences. Keep thorough records for the method of notifying 

others. 

 

4.5. Adapter Pattern: Linking Significance and Definitions of Different Systems 

 The Adapter design promotes the cooperation of incompatible interfaces. It is like connecting your laptop to an overseas 

outlet using a travel adaptor. 

 The Problem Resolved: Although the interface of a pre-existing class is incompatible with your code's needs, you still 

want to utilize one. 

 I combined a modern JSON-centric microservice with a vintage XML library. Rather of redoing the microservice or the 

library, I created an adapter that translated JSON calls into XML requests and vice versa. 

 Steer clear of these dangers: Use Adanners as a temporary fix for bad architecture. 

 An too high number of adapters might suggest that your system design needs review. 

 

4.6. Dependency Injections (DI) - Improving Code Testability and Flexibility 

4.6.1 Definition and Meaning: 

Though it is necessary, Dependency Injection is more essentially a notion rather than a hard architecture. It marks the injection 

of dependencies into a class rather than letting the class instantiate them on its own. 
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4.6.2 The Problem It tackles: 

Hard-coded dependencies hinder component replacement, code maintenance, and testing. Component loose coupling is made 

possible via dependency injection. 

 

Dependency injection allowed me to add the database repository, email service, and logging system into the controllers of a 

REST API project. I replaced building tests with fictitious implementations throughout their development. It simplified the edge 

case and failure mechanism testing greatly. 

 Dependency Injection systems may complicate matters if not controlled sensibly. 

 Not add pointless changes. Every once and again simplicity rules. 

 

5. Case Study: Applying Design Patterns in a Real Project 
5.1. Project Overview 

I led the development of a microservices-oriented backend system for a mid-sized logistics platform a few years before. The 

company needed digitalization and automation of its tracking and order fulfillment systems. Actual time modifications, interaction 

with other APIs (like carriers and inventory systems), and management of a multifarious workflow comprising warehouse 

operations, delivery routing, and customer notifications needs to be provided by the solution. 

 

Designed totally as cloud-native, containerized, scalable based on demand, the architecture was Supported by a MongoDB 

database, we use a backend stack using Node.js and Express. REST and message queues (RabbitMQ) services delivered. Though 

we were not beginning from nothing, a heritage monolith was being progressively dismantled. Our goal was to provide fresh 

services enabling a full migration and operating alongside the current codebase. 

 

5.2. Design Possibilities 

5.2.1 Architectural Hurdles 

We have to handle many problems: 

 Service coordination entails: Reliable orchestration is needed for many other tasks including order generating, payment 

verification, packing, and shipping. 

 Issues related to shared information: Many services must access certain data (like customer data or product specs) without 

any significant interdependencies. 

 Actual time updates emails, SMS, dashboard alerts should be sent without interfering with basic operations. 

 

Particularly at peak delivery times, the system has to be fault-tolerant. 

 

5.2.2. Restrictedness Evaluated Team Experience: 

Not all people knew advanced patterns, hence I had to make sure the chosen patterns were understandable and informative. 

 We have six months to create a Minimum Viable Product, hence any overengineering would have effects later. 

 Scalability: The logistics company expected demand spikes during sales seasons, therefore autonomous scaling of these 

services became necessary. 

 Achieving a balance between reliability, developer productivity, and future expansion proved to be the key. 

 

5.3. Harmony of Patterns 

Here is the actual magic happening. We addressed our modular and maintainability by these challenges using many design 

patterns. 

 

5.3.1 Observation Pattern for Notifications 

First we concentrated on the alarm system. Alerts were first subtly ingrained inside the primary services, causing notable 

slowdowns and a retrying cycle. We obtained decoupling by abstracting the Observer architecture using RabbitMQ. Once an event 

(e.g., "Order Packed") ends, a service like the order processor would send a message to a topic. Readers of SMS, email, and in-app 

updates would handle their notifications on their own. The result was that we could develop notification handlers horizontally and 

eliminate synchronous bottlenecks. Moreover, including other lines of communication merely needed adding a new member. 

 

5.3.2. Strategy Pattern for Third-Party Carrier Integrations 

Every delivery carrier FedEx, UPS, DHL has different traits like different APIs, error codes, and fee restrictions. We avoided a 

complex if-else tree using the Strategy pattern. We created a consistent interface for all shipping companies (make Shipment, track 

Package, etc.) and carried out each individual implementation. Using order information, the system found the suitable strategy for 
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use throughout execution. The result is this: let us assess every carrier integration separately and switch providers without affecting 

the basic reasoning. By merely following the fundamental idea, it let younger developers propose other carriers. 

 

5.3.3. Service Initialization Factory Pattern 

Particularly for dependency injection and environment-specific setups, we simplified the construction of services using the 

Factory architecture. Every microservice centralized factories to establish its componentswhich included middleware, 

configuration readers, and the database clients. Results: greatly streamlined the testing procedure. During unit testing, we may 

replace production events with mocks and apply stubs during integration testing. 

 

5.3.4. Facade Pattern for Interactions with Older Systems 

We captured the complex interfaces of the monolith which included data on warehouse locationsby means of a Facade since 

part of it stayed within it. The front-end offered a simple API for internal usage, hiding the intricate SOAP calls and erratic forms. 

The result prevented re-acquisition of outdated logic and enabled a consistent phase-off free from affecting every service. 

 

5.4. Difficulties and Corrections 

5.4.1. Unneeded Engineering with Patterns 

I once became very excited. For the payment verification logic, I set up a Chain of Responsibility system to handle many other 

checks including fraud detection and card expiry. Though conceptually successful, it brought a degree of complexity that confused 

younger programmers. We simplified it finally using a function pipeline.  

 Instruction: The presence of a pattern does not ensure its application. Usually, the best pattern is the one that is 

controllable and understandable for everyone. 

 

5.4.2. Patterns and Trade-offs 

Although powerful, the Observer architecture made debugging difficult. Effective observability tools are needed since listeners 

operate asynchronously tracing the development of an order event to its subsequent notifications. We tracked everything using 

structured logs and correlation IDs. Similarly, the Strategy design produced minimal duplication across more implementations, 

which became clear when one supplier offered the latest feature we wanted generally. We handled this by isolating common logic 

into base classes, however this partly ran against the "composition over inheritance" theory. 

 

5.4.3. Team Customization 

Not every team member begins off comfortable with any abstraction. Some find it difficult, for instance, to distinguish a 

singleton from a factory. It turned out to be very helpful when I had weekly design sessions to review these concepts inside our 

program. Using actual project environments instead of textbook images proved to be more effective in instruction. 

 

6. Beyond the Case Study: Advanced Insights into My Favorite Design Patterns 
6.1. Pattern Combinations and Chaining: More Than the Sum of Their Parts 

Rarely do design patterns exist in isolation. Practical systems often produce strong, flexible structures by means of the 

cooperation of more numerous patterns. The Strategy and Factory combo is among my favorite pairings. When creating strategy 

instances at runtime based on the configuration or situation, the Factory Pattern works well. While a manufacturer specifies the 

relevant Payment Strategy interface depending on the location or currency, several payment processors in an e-commerce system 

may use the same one. This pattern chain avoids an overload of if-else statements in the program while nevertheless offering 

scalability and the flexibility. 

 

Under composite strategies that is, in validation pipelines or middleware stackswhere numerous actions must be carried out 

sequentially or conditionally patterns like Decorator and Chain of Responsibility typically interact. Particularly useful in huge scale 

corporate applications or distributed systems, these combinations help complex flows from fundamental, well-defined components 

develop. From my vantage point, the hybrid usage of patterns capture the actual value of design patternsnot as conceptual guides 

but rather as flexible tools accompanying the system. 

 

6.2. Contemporary Framework Patterns: Hidden in Obviousness 

Modern software systems have polished the basic ideas of design patterns into frequently implicit structures that are reusable. 

Even if you were not aware of it, if you have utilized these frameworks you most certainly used these design patterns. Spring ( 

Java): Probably the most "pattern-dense" framework. Dependency Injection (DI) is a basic method that reflects the Inversion of 

Control idea in a better way. Spring makes much use of internal proxy patterns, especially in relation to their security and AOP. 

Using @Transactional results in a proxy with rollback and commit capability that subtly captures your code. 
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React (JavaScript) lets developers create user interfaces using modular, reusable components by giving composition top 

priority over inheritance. The context API and useEffect among other hooks imply observer-like behavior, in which components 

"subscribe" to certain state changes or lifecycle events. 

 

Emphasizing Modules, Service Providers, and Dependency Injection (DI), angular (typeScript) makes great use of structural 

and creational patterns. While they are scoped and injected as needed, services resemble singletons. The overall application 

bootstrapping process is a precisely coordinated series of patterns. It is interesting how these models preserve their basic benefits 

despite simplifying the complexity of the patterns. It shows the refinement of these practical engineering pattern recognition. 

 

6.3. Overengineering and Pattern Misapplication: 

The minimalistic principle Design patterns are very effective, yet their strength sometimes results in misuse. One common 

mistake is overengineering: following more trends only for their own benefit instead than attending to a valid problem. One really 

intimate memory occurs to me. First using an observer architecture to guide many subsystems (email alerts, dashboards, archives), 

we then developed a microservice specialized to audit logging. In the end, only one listener kept being utilized. Still, we continued 

to have a thorough visible architecture with threading and event queuing. It developed into a careful, slow section of code. 

 

At last, we turned it into a simple callback that greatly cut resource utilization, improved readability, and enabled testing. The 

lesson is what? Patterns are not perfect rules. Should a design fall short in terms of scalability, reusability, or clarity, it could not 

justify the price. 

 

Watch for these early pattern use markers: 

 Single-implemented interfaces 

 Manufacturing facilities are meant for creating fresh goods. 

 Decorators devoid of notable chining. 

 Too abstracted services are harder for testing or troubleshooting. 

 Patterns have to solve problems instead than generating more additional ones. 

 

6.4. Issues of Performance and Scalability: 

Sometimes a neglected factor in pattern selection is internal performance. While some designs are naturally light, others could 

have little overhead impact. Look at the Singleton pattern in a distributed system. Although it provides a single instance and is 

user-friendly, achieving actual singleton capability across nodes calls for complex coordination usually using distributed locks or 

consensus methods. Should pods rest asynchronously, a singleton scheduler in a Kubernetes cluster may unintentionally run twice. 

 

Likewise, patterns like Decorator may create complex object graphs. More indirection might cause latency in actual time 

applications or tightly loop systems. Flyweight, on the other hand, could help to reduce too high memory consumption in large-

scale systems like UI frameworks with many components. 

 When considering scalability, ask: Does this pattern produce statefulness contradicting horizontal scaling? 

 Does it bring runtime indirection that could find expression in areas sensitive to performance? 

 Does the abstraction hide inefficiencies solely or provide flexibility? 

 

Sometimes the best strategy is to avoid a pattern that is, to have just clear, deliberate code. 

 

7. Lessons Learned and Best Practices 
 Practical Rules of Thumb: Design patterns are tools in a toolbox; they may not always be needed, but when so, selecting 

the suitable one makes the work easier. Among the most important things I have learned is not to treat design patterns as a 

simple checklist. The appearance of a complex pattern does not automatically make it worthy of inclusion into your code. 

When I see repetition, difficult dependencies, or when the codebase calls for more flexibility than simple code can 

provide, I look for a pattern. If you are clarifying a piece of code and find yourself saying, "this is mostly copy-paste 

except for..." it strongly suggests that a pattern could be more useful. 

 When one to follow simplicity is: Until it breaks through, simplicity always rules. Overreaching has caused problems for 

me; employing abstract factories for a dual-object setup or using strategy patterns when a simple if-else would do. 

Particularly with patterns, early optimization causes uncertainty, especially for coworkers less familiar with that area of 

the code. A better basis is a simpler form that is simply understandable and adaptable. Although it is usually most helpful 

when the requirement becomes clear, refactoring into a pattern may always be done later. 



Bhavitha Guntupalli & Surya Vamshi Ch. / IJETCSIT, 3(3), 63-71, 2022 

 70 

 Patterns and Accuracy: Using design patterns when properly chosenhas a main benefit in increased testability. Decoupling 

code using observers or strategies greatly helps to compose targeted unit tests. Simple mocking dependencies lets you 

bypass complex setups merely to assess a single behavior. Should a pattern complicate testing, it is most certainly being 

misused. 

 Design with clarity and team familiarity: Pattern design should never be like a riddle. I ask often: will my staff understand 

this? Should the reply be "maybe," I add comments or little documentary clips. I also choose designs that fit the team's 

ecosystem. MVC is natural in the frontend systems, for instance, although decorator or singleton patterns are more 

common in backend utilities. 

 

Clearing is the main goal. Patterns have to clarify the architecture, not cover it. Apart from organizing, they are tools for 

communication. 

 

8. Conclusion 
In software design, design patterns essentially provide sensible solutions for ongoing problems. Their value, therefore, comes 

from their capacity to sense when and how to use them sensibly rather than just from academic understanding. This evaluation of 

my chosen patterns shows their different strengths, constraints, and best uses. Together, the Strategy pattern provides the basis of 

scalable, sustainable, and clear programming; the Decorator pattern delivers beauty; the Singleton pattern guarantees simplicity; all 

these patterns provide versatility. The key realization, however, is that design patterns reflect these intentional decisions; they are 

not strict prescriptions. The actual skill is in seeing the problems they handle rather than in mindless memorizing of patterns. A 

good developer does not merely "employ patterns." They ask: Does this improve the clarity of my design? Is extending simpler or 

testing simpler? Will another person looking over my code understand my goals? These questions help to make wise decisions 

instead of just pointing up a trend. 

 

One must understand that, utilized indiscriminately, patterns could become crutches. Rather than being simpler, a too 

abstracted project may be more difficult to manage. As such, patterns must be seen as tools in a toolbox rather than rules to follow. 

Like not using a hammer to fix a broken pipe, one should avoid utilizing a technique when a straight approach would be more 

successful. The basic idea is eventually to keep on learning. Software development is always advancing. Architectural needs, 

languages, and the latest paradigms always emerge. What helps you grow as a programmer is your ability to adjustthat is, improve 

your cognitive framework about the timing and the implementation of design patterns. Review codes, improve them, work with 

other engineers, and assess both achievements and mistakes. Your ability to identify the proper use of certain components becomes 

much improved. Make use of patterns. Use them with purpose. Show curiosity. Continue reflection. Write coherently mostly for 

your team, your users, and your future self. Design definitely shines in that area. 
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