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Comparative Analysis: Harbour vs Modern Business

Languages

Ll Analysis of Harbour in the Current Context
Strengths of Harbour

o Highly efficient for Windows desktop applications
. Excellent database access (dBase, FoxPro, SQL)

. Low resource consumption and fast execution

. Large legacy of existing code

o Simple syntax and low learning curve

. Robust reporting and printer handling

Critical Weaknesses

// Example of evident limitations
FUNCTION Main()
LOCAL nI
FOR nI := 1 TO 10
? nI // Lack of modernity in syntax
NEXT
RETURN NIL

Comparison with Modern Business Languages

1. C# (.NET Framework)

for (int i = 1; i <= 10; i++)
{

Console.WritelLine(i);

}

Advantages of C# over Harbour:

® Complete framework with thousands of libraries
* ASP.NET for web

* Entity Framework for ORM

* Native async/await

* LINQ for integrated queries

2. Java (Spring Framework)
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IntStream.rangeClosed(1, )
.forEach(System.out: :println);

Advantages of Java:

¢ True multiplatform (JVM)

* Huge Spring ecosystem

* Native microservices

* Docker/Kubernetes integration

3. Python (Django/Flask)

[i for i in range(1, )]

Advantages of Python:

® Ultra-modern syntax

* Integrated machine learning/Al
* Mature web frameworks

* Huge community

What Harbour Urgently Needs

1. Language Modernization

// NECESSARY: Implement modern features
CLASS ModernHarbour
METHOD asyncOperation() ASYNC
METHOD lambdaExample() => {|x| x * 2}
METHOD listComprehension()
ENDCLASS

2. Web and Mobile Capabilities

¢ X Lacks a modern web framework

* X No native REST APIs

¢ X No mobile support (i0S/Android)

* X No Single Page Application support

3. Ecosystem and Tools
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// Missing modern development tools
#command DEVTOOLS =>

#command DEBUGGER =>

#command UNIT TEST =>

##command CI/CD =>

4. Specific Technical Features

* Optional static typing (TypeScript-like)
* Modern memory management

* Native asynchronous programming

¢ Docker container support

* Modern ORM for databases

¢ Advanced native JSON support

Detailed Comparison Table

Feature Harbour C# Java Python

Web Framework X Limited ASP.NET Spring Django
Mobile Development X No Xamarin Android Kivy
Async/Await X No Yes Yes Yes

Modern ORM X Basic Entity Hibernate SQLAIchemy
Machine Learning X No ML.NET Weka TensorFlow
Cloud Native X No Yes Yes Yes

Package Manager X Limited NuGet Maven Pip

Testing Framework X Basic NUnit JUnit PyTest

%2 Modernization Plan for Harbour

Phase 1: Core Modernization

// Implement in the compiler:

Modern syntax (arrow functions, destructuring)
Optional static typing

Async/await promise handling

Modern collections (Map, Set, Stream)

Phase 2: Essential Frameworks
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HarbourWeb - Modern web framework
HarbourORM - ORM for SQL and NoSQL
HarbourMobile - Compilation to mobile
HarbourCloud - Support for cloud providers
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Phase 3: Ecosystem and Tools

- Modern package manager (HarbourPM)
- IDE-integrated debugger

- Complete testing framework

- Docker integration

- CI/CD pipelines

@ Strategic Recommendations
Short Term (6 months):

1. Implement modern syntactic features

2. Create wrappers for modern C+ + libraries
3. Develop connectors for NoSQL databases
4. Improve JSON support

Medium Term (1 year):

1. Develop a minimalist web framework

2. Implement async/await support

3. Create a basic package manager

4. Improve documentation with modern examples

Long Term (2+ years):

1. Compiler rewrite with modern features
2. WebAssembly support

3. Complete microservices ecosystem

4. Al and machine learning tools

@ Conclusion

Harbour has potential as a niche language for:

. Legacy application maintenance

. Existing mission-critical systems

o Environments with limited resources
. Rapid Windows desktop development

But it needs an aggressive modernization to compete with modern languages. The strategy should focus on:
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1. Not reinventing the wheel - Use bindings to existing libraries
2. Focus on specific niches where it has an advantage

3. Modernize gradually while maintaining compatibility

4. Create an ecosystem around the language

Is it worth modernizing Harbour? Yes, but with realistic expectations - it will never compete with C# or Java,
but it can be excellent in its specific niche with the right updates.

OOP Modernization Plan for Harbour -
Implementation Priorities

Prioritized List of Needed Updates

HIGH PRIORITY (Critical Fundamentals)

1. Package and Namespace System

// Urgent need: avoid name collisions
NAMESPACE Company.App.Models
CLASS Customer
// Implementation
ENDCLASS
ENDNAMESPACE

2. Better Support for Inheritance and Polymorphism

// Current limited implementation needs improvements
CLASS BaseModel

VIRTUAL METHOD Save()

// Should allow real override
ENDCLASS

CLASS Customer FROM BaseModel
METHOD Save() // Override should be explicit
ENDCLASS

3. Properties with Automated Getters/Setters

CLASS Customer
PROPERTY Name GET cName SET cName := value

PROPERTY Age GET nAge SET nAge := IIF(value > @, value, 0)
ENDCLASS
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4. Modern Exception Handling

TRY
oCustomer:Save()
CATCH EXCEPTION oError
LOG_ERROR(oError:Description)
THROW CustomException("Error saving customer™)
ENDTRY

MEDIUM PRIORITY (Productivity and Maintainability)

5. Interfaces and Abstract Classes

INTERFACE IRepository
METHOD GetById(id)
METHOD Save(entity)
METHOD Delete(id)

ENDINTERFACE

CLASS CustomerRepository IMPLEMENTS IRepository
// Mandatory implementation of all methods
ENDCLASS

6. Generics and Typed Collections

CLASS List<T>
METHOD Add(item AS T)
METHOD Get(index) AS T
ENDCLASS

LOCAL oCustomers AS List<Customer>
oCustomers := List<Customer>:New()

7. Lambda Expressions and Delegates

LOCAL aNumbers := {1, 2, 3, 4, 5}
LOCAL aSquares := aNumbers:Select({|n| n * n})
LOCAL aFiltered := aNumbers:Where({|n| n % 2 == @})

8. Extension Methods

6/14



proposal.md 2025-09-01

// Extend existing classes without modifying them

EXTENSION METHOD String:ToCamelCase() CLASS StringExtensions
LOCAL cResult
// Implementation
RETURN cResult

ENDMETHOD

& LOW PRIORITY (Advanced Features)

9. Attributes and Metaprogramming

[TableName("customers™) ]

[PrimaryKey("id")]

CLASS Customer
[Column("customer name")]
PROPERTY Name

[Ignore]
PROPERTY TemporaryData
ENDCLASS

10. Singleton Pattern and Dependency Injection

[SINGLETON]

CLASS DatabaseService
METHOD Connect()
METHOD Disconnect()

ENDCLASS

// Automatic DI usage
CLASS CustomerService

PROPERTY Database AS DatabaseService AUTO
ENDCLASS

11. Events and Notifications

CLASS Customer
EVENT OnBeforeSave
EVENT OnAfterSave

METHOD Save()
RAISE EVENT OnBeforeSave(Self)
// Save logic
RAISE EVENT OnAfterSave(Self)
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ENDMETHOD
ENDCLASS

12. Integrated JSON/XML Serialization

CLASS Customer
PROPERTY Name
PROPERTY Email

METHOD ToJson() => JSONSerialize(Self)
METHOD FromJson(cJson) => JSONDeserialize(cJson, Self)
ENDCLASS

Implementation Plan by Phases
Phase 1 (0-3 months): OOP Fundamentals

1. Namespaces and package system

2. Inheritance and polymorphism improvements
3. Automatic properties

4. Modern exception handling

Phase 2 (3-6 months): Productivity

5. Interfaces and abstract classes
6. Basic typed collections

7. Simple lambda expressions

8. Basic extension methods

Phase 3 (6-12 months): Advanced Features

9. Attribute system
10. Basic Singleton and DI
11. Event system
12. Integrated serialization

Phase 4 (12+ months): Complete Ecosystem

13. Unit testing framework

14. Integrated ORM

15. Advanced patterns (Repository, Unit of Work)
16. Integration with modern tools

Ll Expected Benefits by Priority

Priority = Main Benefit Impact Effort
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Priority  Main Benefit Impact Effort
High Code maintainability High Medium
High Error reduction High Medium
Medium  Developer productivity High High
Medium  Code reuse Medium  High

Low Language modernization Medium  Very High
Low Attracting new developers  Low Very High

/\ Key Technical Considerations

1. Backward compatibility: All implementations must maintain compatibility with existing code
2. Performance: New features should not negatively impact performance

3. Modularity: Implement as optional extensions initially

4. Documentation: Each new feature must come with complete documentation and examples

@ Immediate Implementation Recommendation
Start with the 4 high priorities that provide:

. Better code structuring
. Immediate reduction of common errors
. Greater maintainability
. Preparation for more advanced features

Why this order? Because it establishes the necessary foundations for subsequent features to have a solid
base to build upon, maximizing the ROl in the modernization effort.

Importance of an ORM and Framework for
Harbour: Strategic Analysis

] Importance Evaluation (From 1 to 10)

Component Importance Impact Urgency Effort

ORM 9.5/10 ©) CRITICAL @) HIGH () MEDIUM-HIGH
Web Framework 8.5/10 ¢) HIGH ¢) MEDIUM ¢) HIGH

Desktop Framework 7.0/10 O MEDIUM () MEDIUM-LOW () MEDIUM

& IMPORTANCE OF AN ORM FOR HARBOUR

@) CRITICAL: Why Harbour urgently needs an ORM

Current Problems without ORM:
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// Traditional Harbour code - Fragile and error-prone
FUNCTION SaveCustomer(cName, cEmail, nAge)
LOCAL cSql := "INSERT INTO clients (name, email, age) VALUES ('" +;

cName + "', '" 4+ cEmail + "', " + STR(nAge) + ")"

// Problems:

// 1. SQL injection vulnerable
// 2. No data validation

// 3. Difficult maintenance

// 4. Repetitive code

RETURN SQLExecute(cSql)

Benefits of a Modern ORM:

// With ORM - Clean and safe code
FUNCTION SaveCustomer(oCustomer)
TRY
ORM:Save(oCustomer) // Automatic validation
RETURN .T.
CATCH EXCEPTION oError
LogError(oError)
RETURN .F.
ENDTRY

Strategic Advantages of an ORM:
1. B Improved Security

© SQL injection prevention
o Automatic data validation
o Automatic parameter escaping

2. [ 10x Productivity

o 70% reduction in repetitive code
© Automatic query generation
© Database migrations

3. [l Maintainability

© Cleaner and more understandable code
© Easier schema changes
o Better implicit documentation

4. [ Multi-DB Compatibility
o Support for SQL Server, MySQL, PostgreSQL, SQLite
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© Same code for different engines

IMPORTANCE OF A WEB FRAMEWORK

Critical Current Situation:

2025-09-01

Harbour lacks a modern web framework, severely limiting its applicability in today's world where 80% of

development is web-first.

Benefits of a Web Framework:

// Example of a modern web route

ROUTE "/api/customers/:id" METHOD "GET" TO GetCustomerHandler

FUNCTION GetCustomerHandler(oRequest)
LOCAL nId := oRequest:Params["id"]
LOCAL oCustomer := CustomerRepository:GetById(nId)

IF oCustomer != NIL

RETURN Response:Json(oCustomer):Status(200)
ELSE

RETURN Response:Status(404)
ENDIF

lull Business Impact of a Web Framework:
1. Modernization of Legacy Applications

© Gradual migration of desktop apps to web
© Extension of existing systems' lifespan

2. [l Modern RESTful APIs

© Integration with mobiles and other systems
© Microservices

© Cloud readiness
3. Attraction of New Developers

© Young developers prefer web
© More modern and attractive stack

M IMPORTANCE OF A DESKTOP FRAMEWORK

Value for the Harbour Ecosystem:

// Modern desktop framework - MVVM example
CLASS CustomerViewModel
PROPERTY Name OBSERVABLE
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PROPERTY Email OBSERVABLE
PROPERTY SaveCommand COMMAND

METHOD Constructor()
: :SaveCommand := Command{ {|| ::Save() } }
ENDMETHOD

METHOD Save()
IF ValidateCustomer(Self)
oCustomerService:Save(Self)
ENDIF
ENDMETHOD
ENDCLASS

Key Benefits:
1. [l Modern Architecture

°© MVVM/MVC patterns
o Automatic data bindings
© Commands and behaviors

2. Responsive and Modern Ul

© Support for high-DPI
© Themes and styling
© Modern controls

3. [l Desktop App Maintainability

o Clear separation of concerns
© Improved testability
© Code reuse

8B Cost-Benefit Analysis

Required Investment:

Component Effort (Man-months) Expected ROI

Basic ORM 3-4 months High (6-12 months)

Web Framework 6-8 months Medium-High (12-18 months)
Desktop Framework 4-6 months Medium (12-24 months)

lull Impact on the Community:

* @) Without these components: Harbour remains niche, difficult to attract new devs
* () With ORM only: Substantial improvement but limited to backend
* @) With Web Framework: Harbour becomes relevant for new projects
* @) With both: Harbour competes in the modern market
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@ Strategic Recommendation

Priority 1: ORM (First 6 months)

// Recommended ORM roadmap
PHASE 1: Basic ORM (2 months)
- Basic object-table mapping
- CRUD operations
- Simple validations

PHASE 2: Advanced ORM (2 months)
- Relationships (hasMany, belongsTo)
- Query builder
- Transactions

PHASE 3: Enterprise ORM (2 months)
- Migrations
- Multiple database support
- Caching

Priority 2: Web Framework (Months 7-12)

// Web framework roadmap

PHASE 1: REST API Core (3 months)
- Routing
- Middleware pipeline
- JSON serialization

PHASE 2: Frontend Integration (3 months)
- Template engine
- Static assets
- Form handling

Priority 3: Desktop Framework (Months 13-18)

// Desktop framework roadmap

PHASE 1: MVVM Foundation (3 months)
- Binding system
- Command pattern
- Observable properties

PHASE 2: UI Components (3 months)
- Modern controls
- Theming system
- Layout managers
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/\ Risks and Considerations

1. @ Development Effort: Requires a dedicated team

2. @) Continuous Maintenance: Not a one-time project

3. @ Community Adoption: Needs evangelization

4. @) Compatibility: Must maintain backward compatibility

Final Conclusion
Is the effort worth it? ABSOLUTELY YES.

A modern ORM and framework are ESSENTIAL for the long-term survival and relevance of Harbour. Without
them, Harbour will remain a legacy language for maintaining existing systems, but with these tools, it can:

1. Modernize existing legacy applications

2. @ Attract new developers to the ecosystem

3. @ Enable new projects with Harbour

4. Extend the language's lifespan by 10-15 more years

Investment in an ORM should be the highest priority, followed by the web framework, as these two

components have the greatest impact on the language's modern utility.
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