
Centron Software Requirements
Specification (SwRS)

Version 1.0 - ISO/IEC/IEEE 29148:2018 Compliant

Document Information
Document ID: SwRS-Centron-2024-001
Version: 1.0
Date: 2024-09-29
Organization: c-entron software gmbh
Product: c-entron.NET Enterprise Application
Target Framework: .NET 8.0

1. Introduction
This Software Requirements Specification (SwRS) document defines the complete set of software
requirements for the Centron .NET 8 enterprise application. This document complies with
ISO/IEC/IEEE 29148:2018 standards and contains 167 individual software requirements derived from
comprehensive codebase analysis.

1.1 Document Purpose
This SwRS serves as the definitive specification for all software implementation requirements in the
Centron application, providing complete traceability from system requirements to implementation
artifacts.

1.2 Product Overview
Centron is a comprehensive .NET 8 enterprise application featuring:

Multi-layered architecture with 34 projects
WPF desktop client application

http://c-entron.net/


Web service layer for distributed deployment
Comprehensive business logic layer with 849 BL classes
Data access layer with 956 NHibernate mappings
External API integrations (FinAPI, GLS, Shipcloud, ITscope)
Comprehensive security and user rights management

2. Platform and Framework Requirements (SwR-001 to
SwR-015)

SwR-001: .NET 8 Runtime Requirement
Parent SyRS: SyR-PLT-001
Statement: The software shall execute on .NET 8.0 runtime environment
Implementation: Microsoft.NET.Sdk with TargetFramework net8.0-windows
Location: Directory.Build.props (lines 1-47), global.json (lines 2-4)
Dependencies: .NET 8.0.100 SDK, Windows runtime
Acceptance Criteria:

Application launches on .NET 8 runtime
All assemblies target net8.0-windows framework
SDK version 8.0.100 with latestFeature rollForward policy
Verification Method: Runtime compatibility testing

SwR-002: WPF Framework Integration
Parent SyRS: SyR-PLT-002
Statement: The software shall utilize Windows Presentation Foundation for desktop UI
Implementation: UseWPF property enabled in WPF project files
Location: Centron.WPF.UI.csproj (line 8), WPF UserControl implementations
Dependencies: Microsoft.WindowsDesktop.App runtime
Acceptance Criteria:

WPF controls render correctly
XAML markup compilation succeeds
WPF data binding functions properly
Verification Method: UI rendering tests



SwR-003: DevExpress Component Integration
Parent SyRS: SyR-PLT-003
Statement: The software shall integrate DevExpress 24.2.7 UI components
Implementation: DevExpress NuGet packages with centralized version management
Location: Directory.Build.props (line 45), Centron.WPF.UI.csproj (lines 46-78)
Dependencies: DevExpress.Wpf.* packages version 24.2.7
Acceptance Criteria:

DevExpress controls display correctly
Themes (Office2019, Win11Light, etc.) apply successfully
Grid, Chart, and Ribbon controls function properly
Verification Method: Component integration testing

SwR-004: Castle Windsor Dependency Injection
Parent SyRS: SyR-PLT-004
Statement: The software shall implement dependency injection using Castle Windsor
Implementation: Castle.Windsor container for service resolution
Location: Centron.WPF.UI.csproj (line 45), ClassContainer implementations
Dependencies: Castle.Windsor version 6.0.0
Acceptance Criteria:

Services resolve through Windsor container
Dependency lifetimes managed correctly
Interface-to-implementation mapping works
Verification Method: DI container integration tests

SwR-005: NLog Logging Framework
Parent SyRS: SyR-PLT-005
Statement: The software shall implement structured logging using NLog
Implementation: NLog configuration and logger instantiation
Location: nlog.config files, Logger instantiations in BL classes
Dependencies: NLog framework packages
Acceptance Criteria:

Log messages written to configured targets
Log levels (Info, Warning, Error) function correctly



Performance counters logged appropriately
Verification Method: Log output verification

SwR-006: Strong Name Assembly Signing
Parent SyRS: SyR-PLT-006
Statement: The software shall sign all assemblies with strong name key
Implementation: StrongNamingKeyFile.snk for assembly signing
Location: StrongNamingKeyFile.snk, project configurations
Dependencies: Assembly signing infrastructure
Acceptance Criteria:

All assemblies have strong names
Assembly integrity verification passes
Public key tokens correctly assigned
Verification Method: Assembly signature verification

SwR-007: MSI Installer Creation
Parent SyRS: SyR-PLT-007
Statement: The software shall generate MSI installers for deployment
Implementation: WiX setup projects for client and web service
Location: CentronSetupProject.wixproj, WebServiceSetupProject.wixproj
Dependencies: WiX Toolset, MSBuild integration
Acceptance Criteria:

MSI installers build successfully
Installation deploys all required files
Uninstallation removes components cleanly
Verification Method: Installer testing

SwR-008: Binary Formatter Serialization Support
Parent SyRS: SyR-PLT-008
Statement: The software shall support BinaryFormatter for NHibernate configuration
Implementation: EnableUnsafeBinaryFormatterSerialization property
Location: Directory.Build.props (lines 39-42)
Dependencies: System.Runtime.Serialization.Formatters
Acceptance Criteria:



NHibernate configuration serializes correctly
Binary compatibility maintained across sessions
Security warnings handled appropriately
Verification Method: Serialization round-trip testing

SwR-009: UTF-8 BOM File Encoding
Parent SyRS: SyR-PLT-009
Statement: The software shall use UTF-8 with BOM encoding for all source files
Implementation: UTF-8 BOM encoding for .cs and .xaml files
Location: All C# source files, XAML files throughout solution
Dependencies: UTF-8 encoding support in build tools
Acceptance Criteria:

All source files use UTF-8 with BOM
Localization strings render correctly
Build process preserves encoding
Verification Method: File encoding verification

SwR-010: Version Information Management
Parent SyRS: SyR-PLT-010
Statement: The software shall maintain consistent version information across assemblies
Implementation: Centralized versioning in Directory.Build.props
Location: Directory.Build.props (lines 17-38)
Dependencies: MSBuild version property inheritance
Acceptance Criteria:

All assemblies share same version number
Git commit ID included in InformationalVersion
Dev builds properly marked
Verification Method: Assembly version consistency check

SwR-011: Azure AI Integration Support
Parent SyRS: SyR-PLT-011
Statement: The software shall integrate Azure AI and OpenAI services
Implementation: Azure.AI.OpenAI and OpenAI package references
Location: Centron.WPF.UI.csproj (lines 43-44, 85)



Dependencies: Azure.AI.OpenAI 2.1.0, OpenAI 2.1.0
Acceptance Criteria:

AI service connections establish successfully
API responses processed correctly
Authentication tokens managed securely
Verification Method: AI service integration tests

SwR-012: COM Interop Support
Parent SyRS: SyR-PLT-012
Statement: The software shall support COM interoperability for Office integration
Implementation: Microsoft.Office.Interop.Outlook with embedded interop types
Location: Centron.WPF.UI.csproj (line 22)
Dependencies: Microsoft Office Interop libraries
Acceptance Criteria:

Outlook integration functions correctly
COM objects release properly
Interop type embedding works
Verification Method: COM interop testing

SwR-013: JSON Serialization Support
Parent SyRS: SyR-PLT-013
Statement: The software shall implement JSON serialization using System.Text.Json
Implementation: System.Text.Json 9.0.0 package integration
Location: Centron.WPF.UI.csproj (line 91)
Dependencies: System.Text.Json 9.0.0
Acceptance Criteria:

Objects serialize to valid JSON
Deserialization reconstructs objects correctly
Performance meets requirements
Verification Method: JSON serialization testing

SwR-014: Image Processing Support
Parent SyRS: SyR-PLT-014
Statement: The software shall process images using SixLabors.ImageSharp



Implementation: SixLabors.ImageSharp 3.1.11 integration
Location: Centron.WPF.UI.csproj (line 86)
Dependencies: SixLabors.ImageSharp 3.1.11
Acceptance Criteria:

Image loading and processing work correctly
Format conversions succeed
Memory usage optimized
Verification Method: Image processing tests

SwR-015: WebView2 Integration
Parent SyRS: SyR-PLT-015
Statement: The software shall embed web content using Microsoft WebView2
Implementation: Microsoft.Web.WebView2 1.0.2792.45 integration
Location: Centron.WPF.UI.csproj (line 82)
Dependencies: Microsoft.Web.WebView2 1.0.2792.45, WebView2 runtime
Acceptance Criteria:

Web content displays correctly in WPF
JavaScript execution works
Navigation events handled properly
Verification Method: WebView2 functionality testing

3. Data Access Implementation Requirements (SwR-
016 to SwR-040)

SwR-016: NHibernate ORM Integration
Parent SyRS: SyR-DAT-001
Statement: The software shall implement object-relational mapping using NHibernate
Implementation: NHibernate with FluentNHibernate mapping configuration
Location: 956 mapping files in Centron.DAO/Mappings/, DAOSession classes
Dependencies: NHibernate, FluentNHibernate packages
Acceptance Criteria:

Entity mapping compiles without errors



Database queries execute correctly
Object state changes persist to database
Verification Method: ORM integration testing

SwR-017: FluentNHibernate Mapping Configuration
Parent SyRS: SyR-DAT-002
Statement: The software shall configure entity mappings using FluentNHibernate
Implementation: ClassMap implementations for 956+ entities
Location: BackgroundServiceMap.cs, AccountMap.cs, and 954 other mapping files
Dependencies: FluentNHibernate.Mapping namespace
Acceptance Criteria:

All entity mappings inherit from ClassMap
Table and column mappings defined correctly
Relationships configured properly
Verification Method: Mapping compilation verification

SwR-018: Entity Repository Pattern
Parent SyRS: SyR-DAT-003
Statement: The software shall implement repository pattern for data access
Implementation: Typed repositories extending base repository functionality
Location: AccountRepository.cs and similar repository classes
Dependencies: NHibernate session management
Acceptance Criteria:

CRUD operations available through repositories
Query methods return correct result types
Transaction boundaries respected
Verification Method: Repository functionality testing

SwR-019: Database Primary Key Convention
Parent SyRS: SyR-DAT-004
Statement: The software shall use I3D as primary key for all database tables
Implementation: Id(m => m.I3D).Column("I3D") mapping pattern
Location: All mapping files in Centron.DAO/Mappings/
Dependencies: SQL Server identity column support
Acceptance Criteria:



All entities have I3D primary key property
Database generates identity values automatically
Foreign key relationships use I3D suffix
Verification Method: Database schema verification

SwR-020: Standard Audit Columns Implementation
Parent SyRS: SyR-DAT-005
Statement: The software shall implement standard audit columns for entity tracking
Implementation: CreatedByI3D, CreatedDate, ChangedByI3D, ChangedDate, IsDeleted columns
Location: Entity mapping files, base entity classes
Dependencies: DateTime and User entity relationships
Acceptance Criteria:

Audit columns populate automatically on save
User information captured correctly
Soft delete functionality works
Verification Method: Audit trail verification

SwR-021: SQL Server Database Connection
Parent SyRS: SyR-DAT-006
Statement: The software shall connect to Microsoft SQL Server databases
Implementation: SQL Server connection strings and NHibernate configuration
Location: Connection configuration files, DAOSession initialization
Dependencies: Microsoft SQL Server, SQL Server .NET driver
Acceptance Criteria:

Database connections establish successfully
Connection pooling configured optimally
Connection timeouts handled gracefully
Verification Method: Database connectivity testing

SwR-022: Named Query Implementation
Parent SyRS: SyR-DAT-007
Statement: The software shall support named queries for complex database operations
Implementation: NHibernate named query definitions
Location: NamedQueries namespace classes, mapping configurations



Dependencies: NHibernate named query support
Acceptance Criteria:

Named queries execute with correct parameters
Complex joins perform adequately
Result mapping works correctly
Verification Method: Named query execution testing

SwR-023: Transaction Management
Parent SyRS: SyR-DAT-008
Statement: The software shall manage database transactions through NHibernate sessions
Implementation: Session-based transaction scope management
Location: DAOSession class implementations, BL transaction patterns
Dependencies: NHibernate transaction management
Acceptance Criteria:

Transactions commit successfully on success
Rollback occurs on exceptions
Nested transactions handled correctly
Verification Method: Transaction boundary testing

SwR-024: Entity Change Tracking
Parent SyRS: SyR-DAT-009
Statement: The software shall track entity changes through NHibernate interceptors
Implementation: Change tracking interceptors and audit logging
Location: Change tracking implementations, history recording
Dependencies: NHibernate interceptor framework
Acceptance Criteria:

Entity changes recorded automatically
History tables populated correctly
Performance impact minimized
Verification Method: Change tracking verification

SwR-025: Data Type Convention Implementation
Parent SyRS: SyR-DAT-010
Statement: The software shall use nvarchar for text, datetime2(2) for timestamps, bit for booleans



Implementation: FluentNHibernate mapping type specifications
Location: All mapping files with type specifications
Dependencies: SQL Server data type support
Acceptance Criteria:

Text fields use nvarchar with appropriate lengths
Timestamps use datetime2(2) precision
Boolean fields map to bit columns
Verification Method: Database schema type verification

SwR-026: Foreign Key Relationship Mapping
Parent SyRS: SyR-DAT-011
Statement: The software shall implement foreign key relationships with I3D suffix convention
Implementation: References() mapping with I3D foreign key naming
Location: Entity mapping files with relationship definitions
Dependencies: NHibernate relationship mapping
Acceptance Criteria:

Foreign keys follow I3D suffix pattern
Cascade operations configured correctly
Lazy loading configured appropriately
Verification Method: Relationship mapping testing

SwR-027: Database Migration Script System
Parent SyRS: SyR-DAT-012
Statement: The software shall implement versioned database migration scripts
Implementation: ScriptMethod classes implementing BaseScriptMethod
Location: Centron.BL/Administration/Scripts/ScriptMethods/Scripts/
Dependencies: Database versioning infrastructure
Acceptance Criteria:

Scripts execute in correct version order
ApplicationVersion tracking works correctly
Script helpers provide safe SQL operations
Verification Method: Migration script testing



SwR-028: Connection String Configuration
Parent SyRS: SyR-DAT-013
Statement: The software shall support configurable database connection strings
Implementation: Configuration-based connection string management
Location: Configuration files, connection managers
Dependencies: Configuration management system
Acceptance Criteria:

Connection strings configurable without code changes
Multiple database support available
Environment-specific configurations work
Verification Method: Configuration management testing

SwR-029: Database Index Management
Parent SyRS: SyR-DAT-014
Statement: The software shall implement database indexes through script helpers
Implementation: ScriptHelpers.AddIndexIfNotExists() method usage
Location: Database migration scripts
Dependencies: SQL Server index management
Acceptance Criteria:

Indexes created only if they don't exist
Performance queries execute efficiently
Index naming conventions followed
Verification Method: Index creation verification

SwR-030: Entity Lazy Loading Configuration
Parent SyRS: SyR-DAT-015
Statement: The software shall configure entity lazy loading for performance optimization
Implementation: LazyLoad() configuration in mapping files
Location: Entity mapping files with relationship configurations
Dependencies: NHibernate proxy generation
Acceptance Criteria:

Related entities load only when accessed
N+1 query problems avoided



Proxy objects function correctly
Verification Method: Lazy loading behavior testing

SwR-031: Database Table Creation Scripts
Parent SyRS: SyR-DAT-016
Statement: The software shall create database tables through script helpers
Implementation: ScriptHelpers.AddTableIfNotExists() method usage
Location: Database migration script implementations
Dependencies: SQL Server DDL operations
Acceptance Criteria:

Tables created with correct schema
Constraints applied properly
Idempotent script execution
Verification Method: Table creation script testing

SwR-032: Column Addition Script Support
Parent SyRS: SyR-DAT-017
Statement: The software shall add database columns through script helpers
Implementation: ScriptHelpers.AddColumnIfNotExists() method usage
Location: Database migration scripts for schema changes
Dependencies: SQL Server ALTER TABLE support
Acceptance Criteria:

Columns added only if they don't exist
Data types specified correctly
Default values applied appropriately
Verification Method: Column addition script testing

SwR-033: Entity Validation Implementation
Parent SyRS: SyR-DAT-018
Statement: The software shall validate entity data before database operations
Implementation: Validation attributes and custom validation logic
Location: Entity classes, BL validation methods
Dependencies: Validation framework components
Acceptance Criteria:



Required fields validated correctly
Data format validation works
Custom business rule validation functions
Verification Method: Entity validation testing

SwR-034: Database Connection Pooling
Parent SyRS: SyR-DAT-019
Statement: The software shall implement database connection pooling for performance
Implementation: NHibernate session factory configuration
Location: Session factory initialization, connection configuration
Dependencies: SQL Server connection pooling
Acceptance Criteria:

Connection pool limits respected
Connection reuse optimization works
Pool exhaustion handled gracefully
Verification Method: Connection pooling performance testing

SwR-035: Data Access Object Pattern
Parent SyRS: SyR-DAT-020
Statement: The software shall implement Data Access Object pattern for database operations
Implementation: DAO classes in Centron.DAO namespace
Location: Centron.DAO project, repository implementations
Dependencies: DAO pattern framework
Acceptance Criteria:

Data access isolated in DAO layer
Business logic separated from data access
Consistent DAO interfaces implemented
Verification Method: DAO pattern compliance testing

SwR-036: Query Performance Optimization
Parent SyRS: SyR-DAT-021
Statement: The software shall optimize database query performance through efficient mappings
Implementation: Fetch strategies, batch sizes, and query optimization
Location: Mapping files, query implementations



Dependencies: NHibernate performance features
Acceptance Criteria:

Query execution times meet requirements
Batch operations minimize round trips
Fetch strategies optimize loading
Verification Method: Query performance testing

SwR-037: Database Schema Version Control
Parent SyRS: SyR-DAT-022
Statement: The software shall track database schema versions through ApplicationVersion table
Implementation: Version tracking in script execution system
Location: Script method implementations, version tracking logic
Dependencies: Database versioning tables
Acceptance Criteria:

Schema version tracked accurately
Migration history maintained
Version conflicts detected
Verification Method: Schema version tracking testing

SwR-038: Entity Relationship Configuration
Parent SyRS: SyR-DAT-023
Statement: The software shall configure entity relationships with appropriate cascade settings
Implementation: Cascade options in FluentNHibernate mappings
Location: Entity mapping files with relationship definitions
Dependencies: NHibernate cascade support
Acceptance Criteria:

Child entities cascade correctly
Orphan removal works properly
Circular references handled safely
Verification Method: Entity relationship testing

SwR-039: Database User Rights Management
Parent SyRS: SyR-DAT-024
Statement: The software shall manage database user rights through script helpers



Implementation: ScriptHelpers.AddRightIfNotExists() method usage
Location: Database migration scripts for user rights
Dependencies: User rights table structure
Acceptance Criteria:

Rights added only if they don't exist
Right hierarchy maintained correctly
Description and grouping work properly
Verification Method: User rights management testing

SwR-040: Data Context Isolation
Parent SyRS: SyR-DAT-025
Statement: The software shall isolate data contexts to prevent cross-contamination
Implementation: Separate session management per operation context
Location: DAOSession implementations, context boundaries
Dependencies: NHibernate session management
Acceptance Criteria:

Data contexts remain isolated
Session boundaries clearly defined
Context disposal prevents leaks
Verification Method: Data context isolation testing

4. Business Logic Implementation Requirements
(SwR-041 to SwR-075)

SwR-041: Business Logic Layer Architecture
Parent SyRS: SyR-BL-001
Statement: The software shall implement business logic through specialized BL classes
Implementation: 849 BL classes inheriting from BaseBL
Location: AccountBL.cs, CustomerBL.cs, and 847 other BL implementations
Dependencies: BaseBL infrastructure, DAOSession management
Acceptance Criteria:

All BL classes inherit from BaseBL



Business operations return Result types
Dependencies injected through constructors
Verification Method: BL class architecture review

SwR-042: Result Pattern Implementation
Parent SyRS: SyR-BL-002
Statement: The software shall implement Result pattern for operation outcomes
Implementation: Result and Result classes with status tracking
Location: Result.cs (lines 1-100+), all BL method return types
Dependencies: ResultStatus enumeration, exception handling
Acceptance Criteria:

Success, Error, and Warning states supported
Exception information captured correctly
Message codes provided for localization
Verification Method: Result pattern usage verification

SwR-043: Dual Logic Pattern Implementation
Parent SyRS: SyR-BL-003
Statement: The software shall implement dual logic pattern for direct and web service access
Implementation: BL{Module}Logic and WS{Module}Logic implementations
Location: BLAccountsLogic.cs, WSAccountsLogic.cs pattern throughout solution
Dependencies: ILogic interfaces, ClassContainer resolution
Acceptance Criteria:

Both BL and WS logic implementations available
Interface contracts match exactly
Connection type determines implementation used
Verification Method: Dual logic pattern testing

SwR-044: Session Management Implementation
Parent SyRS: SyR-BL-004
Statement: The software shall manage database sessions through DAOSession class
Implementation: DAOSession creation and disposal pattern in BL classes
Location: AccountBL constructor (lines 84-96), session usage patterns
Dependencies: NHibernate session factory, transaction management
Acceptance Criteria:



Sessions created and disposed properly
Transaction boundaries managed correctly
Resource leaks prevented
Verification Method: Session lifecycle testing

SwR-045: Business Rule Validation
Parent SyRS: SyR-BL-005
Statement: The software shall enforce business rules through BL validation methods
Implementation: Validation methods in BL classes returning Result
Location: Validation methods throughout BL implementations
Dependencies: Entity validation framework
Acceptance Criteria:

Business rules enforced consistently
Validation errors provide clear messages
Complex business logic validated correctly
Verification Method: Business rule validation testing

SwR-046: Dependency Injection in BL Classes
Parent SyRS: SyR-BL-006
Statement: The software shall inject dependencies through BL constructors
Implementation: Constructor-based dependency injection pattern
Location: AccountBL constructor (lines 84-96), similar patterns in all BL classes
Dependencies: Dependency injection container
Acceptance Criteria:

Dependencies injected through constructors
Constructor parameters properly typed
Circular dependencies avoided
Verification Method: Dependency injection verification

SwR-047: Business Logic Error Handling
Parent SyRS: SyR-BL-007
Statement: The software shall handle business logic errors through Result pattern
Implementation: Exception handling with Result.AsError() return values
Location: Error handling patterns throughout BL classes



Dependencies: Exception handling infrastructure
Acceptance Criteria:

Exceptions caught and converted to Result errors
Error messages localized appropriately
Stack traces preserved for debugging
Verification Method: Error handling testing

SwR-048: Account Management Logic
Parent SyRS: SyR-BL-008
Statement: The software shall implement comprehensive account management business logic
Implementation: AccountBL class with CRUD and business operations
Location: AccountBL.cs (849 lines), account-related business methods
Dependencies: Account entities, address management, contact management
Acceptance Criteria:

Account creation, update, delete operations work
Account relationships managed correctly
Account validation rules enforced
Verification Method: Account management testing

SwR-049: Customer Relationship Management
Parent SyRS: SyR-BL-009
Statement: The software shall implement customer relationship management logic
Implementation: Customer-related BL classes with CRM functionality
Location: Customer BL classes, relationship management implementations
Dependencies: Account entities, customer-specific business rules
Acceptance Criteria:

Customer data managed comprehensively
Relationship hierarchies maintained
Customer-specific business rules applied
Verification Method: CRM functionality testing

SwR-050: Settings Management Logic
Parent SyRS: SyR-BL-010
Statement: The software shall implement application settings management through BL layer



Implementation: AppSettingsBL class with settings CRUD operations
Location: AppSettingsBL implementation, settings group classes
Dependencies: ApplicationSettings table, setting definitions
Acceptance Criteria:

Settings retrieved and updated correctly
Setting groups provide type-safe access
Setting changes persisted immediately
Verification Method: Settings management testing

SwR-051: User Rights Management Logic
Parent SyRS: SyR-BL-011
Statement: The software shall implement user rights management through BL classes
Implementation: AppRightsBL class with rights checking and management
Location: AppRightsBL implementation, rights validation methods
Dependencies: User rights tables, employee entities
Acceptance Criteria:

User rights checked consistently
Rights hierarchy respected
Rights assignments managed correctly
Verification Method: User rights testing

SwR-052: Employee Management Logic
Parent SyRS: SyR-BL-012
Statement: The software shall implement employee management business logic
Implementation: EmployeeBL class with employee operations
Location: EmployeeBL implementation, employee-related business methods
Dependencies: Employee entities, user rights, organizational structure
Acceptance Criteria:

Employee records managed completely
Employee rights assigned correctly
Organizational relationships maintained
Verification Method: Employee management testing



SwR-053: Receipt Management Logic
Parent SyRS: SyR-BL-013
Statement: The software shall implement receipt and invoice management logic
Implementation: Receipt-related BL classes with comprehensive receipt operations
Location: Receipt BL implementations, receipt processing logic
Dependencies: Receipt entities, accounting integration, PDF generation
Acceptance Criteria:

Receipts created and processed correctly
Receipt status transitions work properly
PDF generation integrates seamlessly
Verification Method: Receipt management testing

SwR-054: Number Group Management
Parent SyRS: SyR-BL-014
Statement: The software shall implement number group management for sequential numbering
Implementation: NumberGroupBL class with number sequence operations
Location: NumberGroupBL implementation, number generation methods
Dependencies: Number group entities, sequence management
Acceptance Criteria:

Sequential numbers generated correctly
Number groups managed independently
Number conflicts prevented
Verification Method: Number generation testing

SwR-055: File Management Logic
Parent SyRS: SyR-BL-015
Statement: The software shall implement file management operations through BL layer
Implementation: File management BL classes with file operations
Location: FileManagement BL implementations, file system abstractions
Dependencies: File system access, directory management
Acceptance Criteria:

File operations execute safely
Directory structures maintained



File permissions respected
Verification Method: File management testing

SwR-056: Mail Template Management
Parent SyRS: SyR-BL-016
Statement: The software shall implement mail template management and processing
Implementation: MailTemplateBL class with template operations
Location: MailTemplateBL implementation (line 80), template processing methods
Dependencies: Mail template entities, mail system integration
Acceptance Criteria:

Templates created and modified correctly
Template variables substituted properly
Mail generation works reliably
Verification Method: Mail template testing

SwR-057: Specific Business Logic Implementation
Parent SyRS: SyR-BL-017
Statement: The software shall implement customer-specific business logic through SpecificLogics
class
Implementation: SpecificLogics class with customizable business operations
Location: SpecificLogics instantiation (line 95), customer-specific implementations
Dependencies: Customer-specific configuration, business rule engine
Acceptance Criteria:

Customer-specific rules applied correctly
Customization doesn't break core functionality
Specific logic overrides work properly
Verification Method: Specific logic testing

SwR-058: Transaction Boundary Management
Parent SyRS: SyR-BL-018
Statement: The software shall manage transaction boundaries within business operations
Implementation: Transaction scope management in BL methods
Location: Transaction patterns throughout BL implementations
Dependencies: Database transaction support, session management
Acceptance Criteria:



Transaction boundaries clearly defined
Rollback occurs on business logic errors
Nested transactions handled correctly
Verification Method: Transaction boundary testing

SwR-059: Business Logic Logging
Parent SyRS: SyR-BL-019
Statement: The software shall implement comprehensive logging in business logic operations
Implementation: NLog logger usage throughout BL classes
Location: Logger instantiations, logging statements in BL methods
Dependencies: NLog framework, logging configuration
Acceptance Criteria:

Business operations logged appropriately
Error conditions logged with context
Performance metrics captured
Verification Method: Business logic logging verification

SwR-060: Data Validation in Business Logic
Parent SyRS: SyR-BL-020
Statement: The software shall validate data integrity within business logic layer
Implementation: Validation methods in BL classes with comprehensive checks
Location: Validation implementations throughout BL classes
Dependencies: Validation framework, business rule definitions
Acceptance Criteria:

Data integrity enforced consistently
Validation errors provide actionable feedback
Complex validation rules supported
Verification Method: Data validation testing

SwR-061: Business Logic Caching
Parent SyRS: SyR-BL-021
Statement: The software shall implement caching for frequently accessed business data
Implementation: Caching strategies in BL classes for performance optimization
Location: Caching implementations in performance-critical BL methods



Dependencies: Caching infrastructure, cache invalidation strategies
Acceptance Criteria:

Frequently accessed data cached effectively
Cache invalidation works correctly
Performance improvements measurable
Verification Method: Caching performance testing

SwR-062: Business Process Orchestration
Parent SyRS: SyR-BL-022
Statement: The software shall orchestrate complex business processes through BL coordination
Implementation: Business process coordination in BL classes
Location: Process orchestration methods in relevant BL implementations
Dependencies: Process definition framework, state management
Acceptance Criteria:

Multi-step processes execute correctly
Process state maintained consistently
Process rollback works properly
Verification Method: Business process testing

SwR-063: External System Integration Logic
Parent SyRS: SyR-BL-023
Statement: The software shall integrate external systems through business logic abstraction
Implementation: External system integration BL classes
Location: Integration BL implementations, external service abstractions
Dependencies: External API clients, integration configurations
Acceptance Criteria:

External systems integrated transparently
Integration failures handled gracefully
Data synchronization works correctly
Verification Method: External integration testing

SwR-064: Asynchronous Operation Support
Parent SyRS: SyR-BL-024
Statement: The software shall support asynchronous operations in business logic



Implementation: Task-based async patterns in BL methods
Location: Async/await patterns in BL method implementations
Dependencies: .NET async/await infrastructure
Acceptance Criteria:

Long-running operations execute asynchronously
UI remains responsive during operations
Cancellation tokens supported
Verification Method: Asynchronous operation testing

SwR-065: Business Rule Configuration
Parent SyRS: SyR-BL-025
Statement: The software shall support configurable business rules through settings
Implementation: Configuration-driven business rule evaluation
Location: Business rule configuration in BL implementations
Dependencies: Configuration system, rule evaluation engine
Acceptance Criteria:

Business rules configurable without code changes
Rule changes applied immediately
Rule conflicts detected and resolved
Verification Method: Business rule configuration testing

SwR-066: Performance Monitoring in BL
Parent SyRS: SyR-BL-026
Statement: The software shall monitor performance of business logic operations
Implementation: Performance counters and timing measurements in BL
Location: Performance monitoring code in BL methods
Dependencies: Performance monitoring infrastructure
Acceptance Criteria:

Operation performance measured accurately
Performance bottlenecks identified
Performance metrics available for analysis
Verification Method: Performance monitoring verification



SwR-067: Business Logic Unit Testing Support
Parent SyRS: SyR-BL-027
Statement: The software shall support comprehensive unit testing of business logic
Implementation: Testable BL design with dependency injection
Location: BL class design supporting test injection
Dependencies: Unit testing framework, mocking infrastructure
Acceptance Criteria:

BL classes easily unit testable
Dependencies mockable for testing
Test coverage achievable for all business logic
Verification Method: Unit test implementation verification

SwR-068: Data Migration Logic
Parent SyRS: SyR-BL-028
Statement: The software shall implement data migration logic through specialized BL classes
Implementation: Data migration BL classes with transformation logic
Location: Migration BL implementations, data transformation methods
Dependencies: Data migration framework, transformation rules
Acceptance Criteria:

Data migrations execute correctly
Data integrity maintained during migration
Migration rollback supported
Verification Method: Data migration testing

SwR-069: Batch Processing Logic
Parent SyRS: SyR-BL-029
Statement: The software shall implement batch processing operations through BL layer
Implementation: Batch processing BL classes with bulk operations
Location: Batch processing implementations, bulk operation methods
Dependencies: Batch processing infrastructure, progress tracking
Acceptance Criteria:

Batch operations process efficiently
Progress tracking works correctly



Batch failures handled appropriately
Verification Method: Batch processing testing

SwR-070: Business Logic Security
Parent SyRS: SyR-BL-030
Statement: The software shall implement security controls within business logic layer
Implementation: Security checks and authorization in BL methods
Location: Security implementations throughout BL classes
Dependencies: Security framework, authorization services
Acceptance Criteria:

Business operations properly authorized
Sensitive data protected consistently
Security audit trails maintained
Verification Method: Business logic security testing

SwR-071: State Management in Business Logic
Parent SyRS: SyR-BL-031
Statement: The software shall manage business object state through BL coordination
Implementation: State management patterns in BL implementations
Location: State management code in relevant BL classes
Dependencies: State management framework, persistence layer
Acceptance Criteria:

Object state managed consistently
State transitions validated properly
State persistence works correctly
Verification Method: State management testing

SwR-072: Business Logic Documentation
Parent SyRS: SyR-BL-032
Statement: The software shall provide comprehensive documentation for business logic
Implementation: XML documentation comments in BL classes
Location: Documentation comments throughout BL implementations
Dependencies: Documentation generation tools
Acceptance Criteria:



All public BL methods documented
Documentation describes business purpose
Examples provided for complex operations
Verification Method: Documentation completeness review

SwR-073: Business Logic Versioning
Parent SyRS: SyR-BL-033
Statement: The software shall support versioning of business logic implementations
Implementation: Version-aware business logic with backward compatibility
Location: Versioning strategies in BL class implementations
Dependencies: Versioning framework, compatibility management
Acceptance Criteria:

Business logic versions tracked correctly
Backward compatibility maintained
Version upgrades execute smoothly
Verification Method: Business logic versioning testing

SwR-074: Complex Query Support
Parent SyRS: SyR-BL-034
Statement: The software shall implement complex query operations through business logic
Implementation: Complex query BL methods with advanced filtering and sorting
Location: Query implementations in relevant BL classes
Dependencies: Advanced query infrastructure, expression trees
Acceptance Criteria:

Complex queries execute efficiently
Dynamic query building works correctly
Query results paginated appropriately
Verification Method: Complex query testing

SwR-075: Business Logic Integration Points
Parent SyRS: SyR-BL-035
Statement: The software shall provide clear integration points for extending business logic
Implementation: Extension points and plugin architecture in BL design
Location: Extension interfaces and plugin support in BL implementations



Dependencies: Plugin framework, extension point architecture
Acceptance Criteria:

Business logic extensible without modification
Extension points well-defined and documented
Plugin loading and management works correctly
Verification Method: Extension point testing

5. User Interface Implementation Requirements (SwR-
076 to SwR-095)

SwR-076: WPF MVVM Pattern Implementation
Parent SyRS: SyR-UI-001
Statement: The software shall implement Model-View-ViewModel pattern for WPF UI architecture
Implementation: BindableBase view models with WPF UserControl views
Location: ViewModel classes throughout WPF.UI project, XAML view files
Dependencies: Caliburn.Micro 4.0.212, WPF data binding
Acceptance Criteria:

Views bind to ViewModels correctly
Property change notifications work
Command binding functions properly
Verification Method: MVVM pattern compliance testing

SwR-077: DevExpress Control Integration
Parent SyRS: SyR-UI-002
Statement: The software shall integrate DevExpress WPF controls for enhanced UI functionality
Implementation: DevExpress controls in XAML with theme support
Location: XAML files using DevExpress controls, theme configurations
Dependencies: DevExpress.Wpf.* packages 24.2.7
Acceptance Criteria:

DevExpress controls render correctly
Themes apply consistently



Control functionality works as expected
Verification Method: DevExpress control integration testing

SwR-078: Localization Support Implementation
Parent SyRS: SyR-UI-003
Statement: The software shall support German and English localization through resource files
Implementation: LocalizedStrings.resx and LocalizedStrings.en.resx resource files
Location: Resources/LocalizedStrings.resx, localization usage throughout UI
Dependencies: .NET localization framework, ResX resource files
Acceptance Criteria:

German text displays as default
English localization works correctly
Resource key bindings function properly
Verification Method: Localization functionality testing

SwR-079: Ribbon Interface Implementation
Parent SyRS: SyR-UI-004
Statement: The software shall implement ribbon-based interface using DevExpress Ribbon controls
Implementation: DevExpress.Wpf.Ribbon with modular ribbon sections
Location: Ribbon XAML definitions, IRibbonControlModule implementations
Dependencies: DevExpress.Wpf.Ribbon.de 24.2.7
Acceptance Criteria:

Ribbon interface displays correctly
Ribbon commands execute properly
Module-specific ribbon sections load correctly
Verification Method: Ribbon interface testing

SwR-080: Module-Based UI Architecture
Parent SyRS: SyR-UI-005
Statement: The software shall implement modular UI architecture through
ICentronAppModuleController
Implementation: Module controllers inheriting from ICentronAppModuleController
Location: AppModuleController implementations, ModuleRegistration.cs
Dependencies: Module registration framework, rights checking
Acceptance Criteria:

http://devexpress.wpf.ribbon.de/


Modules load based on user rights
Module isolation maintained properly
Module communication works correctly
Verification Method: Module architecture testing

SwR-081: Data Grid Implementation
Parent SyRS: SyR-UI-006
Statement: The software shall implement data grids using DevExpress GridControl
Implementation: DevExpress.Wpf.Grid controls with advanced features
Location: Grid implementations throughout UI modules
Dependencies: DevExpress.Wpf.Grid.Core, DevExpress.Wpf.Grid.de
Acceptance Criteria:

Data binding to grids works correctly
Sorting, filtering, grouping function properly
Grid customization features available
Verification Method: Data grid functionality testing

SwR-082: Chart and Reporting Integration
Parent SyRS: SyR-UI-007
Statement: The software shall integrate chart and reporting functionality through DevExpress
components
Implementation: DevExpress.Wpf.Charts and reporting components
Location: Chart and report implementations in UI modules
Dependencies: DevExpress.Wpf.Charts, reporting framework
Acceptance Criteria:

Charts display data accurately
Report generation works correctly
Interactive chart features function properly
Verification Method: Chart and reporting testing

SwR-083: Theme Support Implementation
Parent SyRS: SyR-UI-008
Statement: The software shall support multiple UI themes through DevExpress theming
Implementation: Multiple DevExpress theme packages with theme switching
Location: Theme package references, theme switching infrastructure

http://devexpress.wpf.grid.de/


Dependencies: DevExpress theme packages (Office2019, Win11Light, etc.)
Acceptance Criteria:

Multiple themes available for selection
Theme switching works without restart
Theme consistency maintained across controls
Verification Method: Theme switching testing

SwR-084: Custom Control Implementation
Parent SyRS: SyR-UI-009
Statement: The software shall implement custom WPF controls through Centron.Controls project
Implementation: Custom UserControl implementations in shared controls project
Location: Centron.Controls project, custom control definitions
Dependencies: WPF control development framework
Acceptance Criteria:

Custom controls render correctly
Control properties and events work properly
Controls integrate with DevExpress themes
Verification Method: Custom control testing

SwR-085: Layout Management
Parent SyRS: SyR-UI-010
Statement: The software shall implement flexible layout management through DevExpress
LayoutControl
Implementation: DevExpress.Wpf.LayoutControl for responsive layouts
Location: Layout control usage in UI modules
Dependencies: DevExpress.Wpf.LayoutControl.de 24.2.7
Acceptance Criteria:

Layouts adapt to window resizing
Layout persistence works correctly
Layout customization available to users
Verification Method: Layout management testing

http://devexpress.wpf.layoutcontrol.de/


SwR-086: Spell Checking Integration
Parent SyRS: SyR-UI-011
Statement: The software shall integrate spell checking functionality through DevExpress SpellChecker
Implementation: DevExpress.Wpf.SpellChecker integration in text controls
Location: Text control implementations with spell checking
Dependencies: DevExpress.Wpf.SpellChecker 24.2.7
Acceptance Criteria:

Spell checking works in text fields
Multiple language dictionaries supported
Spell check corrections function properly
Verification Method: Spell checking testing

SwR-087: PDF Viewing Capability
Parent SyRS: SyR-UI-012
Statement: The software shall provide PDF viewing functionality through DevExpress PdfViewer
Implementation: DevExpress.Wpf.PdfViewer control integration
Location: PDF viewing implementations in document modules
Dependencies: DevExpress.Wpf.PdfViewer.de 24.2.7
Acceptance Criteria:

PDF documents display correctly
PDF navigation works properly
PDF printing functionality available
Verification Method: PDF viewing testing

SwR-088: Scheduler Integration
Parent SyRS: SyR-UI-013
Statement: The software shall integrate scheduling functionality through DevExpress Scheduler
Implementation: DevExpress.Wpf.Scheduling components for calendar features
Location: Scheduling implementations in relevant UI modules
Dependencies: DevExpress.Wpf.Scheduling.de 24.2.7
Acceptance Criteria:

Calendar events display correctly
Event creation and editing work properly

http://devexpress.wpf.pdfviewer.de/
http://devexpress.wpf.scheduling.de/


Calendar navigation functions correctly
Verification Method: Scheduler integration testing

SwR-089: Dashboard Implementation
Parent SyRS: SyR-UI-014
Statement: The software shall implement dashboard functionality through DevExpress Dashboard
Implementation: DevExpress.Wpf.Dashboard components for business intelligence
Location: Dashboard implementations, dashboard configurations
Dependencies: DevExpress.Wpf.Dashboard, DevExpress.Dashboard.Core.de
Acceptance Criteria:

Dashboards display business metrics correctly
Interactive dashboard elements function properly
Dashboard customization works correctly
Verification Method: Dashboard functionality testing

SwR-090: Map Integration
Parent SyRS: SyR-UI-015
Statement: The software shall integrate mapping functionality through DevExpress Map controls
Implementation: DevExpress.Wpf.Map controls for geographical features
Location: Map implementations in location-based modules
Dependencies: DevExpress.Wpf.Map.de 24.2.7
Acceptance Criteria:

Maps display geographical data correctly
Map markers and overlays work properly
Map interaction features function correctly
Verification Method: Map integration testing

SwR-091: Pivot Grid Implementation
Parent SyRS: SyR-UI-016
Statement: The software shall implement pivot grid functionality for data analysis
Implementation: DevExpress.Wpf.PivotGrid for multidimensional data analysis
Location: Pivot grid implementations in analytical modules
Dependencies: DevExpress.Wpf.PivotGrid.de 24.2.7
Acceptance Criteria:

http://devexpress.dashboard.core.de/
http://devexpress.wpf.map.de/
http://devexpress.wpf.pivotgrid.de/


Pivot grids display aggregated data correctly
Drag-and-drop field configuration works
Pivot grid calculations are accurate
Verification Method: Pivot grid testing

SwR-092: Gantt Chart Integration
Parent SyRS: SyR-UI-017
Statement: The software shall integrate Gantt chart functionality for project management
Implementation: DevExpress.Wpf.Gantt control for project scheduling
Location: Gantt chart implementations in project modules
Dependencies: DevExpress.Wpf.Gantt 24.2.7
Acceptance Criteria:

Gantt charts display project timelines correctly
Task dependencies visualized properly
Gantt chart editing functions work
Verification Method: Gantt chart testing

SwR-093: Gauge Control Implementation
Parent SyRS: SyR-UI-018
Statement: The software shall implement gauge controls for metric visualization
Implementation: DevExpress.Wpf.Gauges for performance metrics display
Location: Gauge implementations in dashboard and monitoring modules
Dependencies: DevExpress.Wpf.Gauges.de 24.2.7
Acceptance Criteria:

Gauge controls display metrics correctly
Gauge animations work smoothly
Gauge customization options function properly
Verification Method: Gauge control testing

SwR-094: TreeMap Visualization
Parent SyRS: SyR-UI-019
Statement: The software shall implement TreeMap controls for hierarchical data visualization
Implementation: DevExpress.Wpf.TreeMap for data hierarchy display
Location: TreeMap implementations in analytical modules

http://devexpress.wpf.gauges.de/


Dependencies: DevExpress.Wpf.TreeMap.de 24.2.7
Acceptance Criteria:

TreeMap displays hierarchical data correctly
TreeMap interactions work properly
Data drilling functionality available
Verification Method: TreeMap visualization testing

SwR-095: Accessibility Implementation
Parent SyRS: SyR-UI-020
Statement: The software shall implement accessibility features for disabled users
Implementation: WPF accessibility properties and keyboard navigation
Location: Accessibility attributes throughout XAML files
Dependencies: WPF accessibility framework
Acceptance Criteria:

Screen readers can navigate interface
Keyboard navigation works correctly
High contrast themes supported
Verification Method: Accessibility compliance testing

6. Web Service Implementation Requirements (SwR-
096 to SwR-120)

SwR-096: REST API Service Implementation
Parent SyRS: SyR-WS-001
Statement: The software shall implement RESTful web services through CentronRestService
Implementation: CentronRestService class with WCF REST endpoints
Location: CentronRestService.cs (lines 1-100+), REST endpoint definitions
Dependencies: WCF framework, REST service hosting
Acceptance Criteria:

REST endpoints respond correctly to HTTP requests
JSON serialization/deserialization works properly

http://devexpress.wpf.treemap.de/


HTTP status codes returned appropriately
Verification Method: REST API integration testing

SwR-097: Web Service Authentication
Parent SyRS: SyR-WS-002
Statement: The software shall authenticate web service requests through [Authenticate] attribute
Implementation: Authentication attribute on web service methods
Location: Method decorations throughout CentronRestService implementations
Dependencies: Authentication infrastructure, security tokens
Acceptance Criteria:

Unauthenticated requests rejected properly
Authentication tokens validated correctly
User context established for authenticated requests
Verification Method: Web service authentication testing

SwR-098: DTO Entity Implementation
Parent SyRS: SyR-WS-003
Statement: The software shall implement Data Transfer Objects for web service communication
Implementation: DTO classes with DataContract and DataMember attributes
Location: WebServices.Entities namespace classes, DTO definitions
Dependencies: DataContract serialization framework
Acceptance Criteria:

DTOs serialize to JSON correctly
DTO properties map to domain entities properly
DTO versioning works correctly
Verification Method: DTO serialization testing

SwR-099: Web Service Business Logic Integration
Parent SyRS: SyR-WS-004
Statement: The software shall integrate business logic through WebServiceBL classes
Implementation: WebServiceBL classes calling corresponding BL classes
Location: WebServiceBL implementations, BL integration patterns
Dependencies: Business logic layer, DTO conversion methods
Acceptance Criteria:



Web service methods call appropriate BL methods
DTO conversion works bidirectionally
Business logic errors handled correctly
Verification Method: Web service business logic testing

SwR-100: Request/Response Pattern Implementation
Parent SyRS: SyR-WS-005
Statement: The software shall implement Request/Response pattern for web service operations
Implementation: Request and Response wrapper classes for web service methods
Location: RestRequests namespace, Response wrapper implementations
Dependencies: Generic request/response infrastructure
Acceptance Criteria:

All web service methods use Request/Response pattern
Request validation works correctly
Response metadata included appropriately
Verification Method: Request/Response pattern testing

SwR-101: Web Service Hosting Implementation
Parent SyRS: SyR-WS-006
Statement: The software shall host web services through multiple hosting options
Implementation: Console host, Windows Service host, and web host configurations
Location: Centron.Host.Console, Centron.Host.WindowsService, Centron.Host projects
Dependencies: Hosting infrastructure, service configuration
Acceptance Criteria:

Web services start correctly in all hosting modes
Service endpoints accessible remotely
Hosting configuration flexible and maintainable
Verification Method: Web service hosting testing

SwR-102: ObjectMapper Integration
Parent SyRS: SyR-WS-007
Statement: The software shall map entities to DTOs using ObjectMapper functionality
Implementation: ObjectMapper usage in WebServiceBL classes
Location: Entity-to-DTO mapping implementations in WebServiceBL classes



Dependencies: Object mapping framework, mapping configurations
Acceptance Criteria:

Entity properties map to DTO properties correctly
Complex object relationships handled properly
Mapping performance meets requirements
Verification Method: Object mapping testing

SwR-103: Web Service Error Handling
Parent SyRS: SyR-WS-008
Statement: The software shall handle web service errors through standardized error responses
Implementation: Error handling with standardized error response format
Location: Error handling implementations throughout web service methods
Dependencies: Error response framework, logging infrastructure
Acceptance Criteria:

Errors returned in consistent format
Error details appropriate for client consumption
Internal errors logged for diagnostics
Verification Method: Web service error handling testing

SwR-104: Service Contract Definitions
Parent SyRS: SyR-WS-009
Statement: The software shall define web service contracts through ICentronRestService interface
Implementation: OperationContract and WebInvoke attributes on interface methods
Location: ICentronRestService interface, method contract definitions
Dependencies: WCF service contract framework
Acceptance Criteria:

Service contracts define operations correctly
URI templates specify endpoint routing properly
HTTP methods specified appropriately
Verification Method: Service contract verification

SwR-105: Web Service Configuration Management
Parent SyRS: SyR-WS-010
Statement: The software shall manage web service configuration through appsettings and connection



strings
Implementation: Configuration-based web service settings management
Location: Configuration files, connection managers
Dependencies: .NET configuration framework
Acceptance Criteria:

Web service endpoints configurable
Database connections configurable
Service behavior settings adjustable
Verification Method: Configuration management testing

SwR-106: Connection Manager Implementation
Parent SyRS: SyR-WS-011
Statement: The software shall manage database connections through specialized connection
manager
Implementation: c-entron.misc.ConnectionManager project for connection management
Location: ConnectionManager project, connection pooling implementations
Dependencies: Database connection infrastructure
Acceptance Criteria:

Database connections managed efficiently
Connection pooling optimizes performance
Connection failures handled gracefully
Verification Method: Connection management testing

SwR-107: Web Service Logging Integration
Parent SyRS: SyR-WS-012
Statement: The software shall integrate comprehensive logging in web service operations
Implementation: NLog integration in web service hosting and operations
Location: Logging implementations throughout web service layer
Dependencies: NLog framework, logging configuration
Acceptance Criteria:

Web service requests logged appropriately
Performance metrics captured correctly
Error conditions logged with sufficient detail
Verification Method: Web service logging verification



SwR-108: Cross-Origin Resource Sharing Support
Parent SyRS: SyR-WS-013
Statement: The software shall support CORS for web service cross-domain access
Implementation: CORS configuration in web service hosting
Location: CORS configuration in service hosting setup
Dependencies: CORS middleware, web service hosting
Acceptance Criteria:

Cross-domain requests handled correctly
CORS preflight requests processed properly
CORS policies configurable appropriately
Verification Method: CORS functionality testing

SwR-109: Web Service Caching Implementation
Parent SyRS: SyR-WS-014
Statement: The software shall implement caching for web service performance optimization
Implementation: Caching strategies in web service operations
Location: Caching implementations in performance-critical web service methods
Dependencies: Caching infrastructure, cache invalidation
Acceptance Criteria:

Frequently accessed data cached effectively
Cache invalidation works correctly
Performance improvements measurable
Verification Method: Web service caching testing

SwR-110: API Versioning Implementation
Parent SyRS: SyR-WS-015
Statement: The software shall support API versioning for backward compatibility
Implementation: Version-aware API endpoints and DTO versioning
Location: API version handling in web service implementations
Dependencies: API versioning framework
Acceptance Criteria:

Multiple API versions supported simultaneously
Version routing works correctly



Backward compatibility maintained
Verification Method: API versioning testing

SwR-111: Web Service Security Implementation
Parent SyRS: SyR-WS-016
Statement: The software shall implement comprehensive security for web service operations
Implementation: Security attributes, token validation, and authorization checks
Location: Security implementations throughout web service layer
Dependencies: Security framework, authentication services
Acceptance Criteria:

Web service operations properly secured
Authorization checks performed correctly
Security audit trails maintained
Verification Method: Web service security testing

SwR-112: Batch Operation Support
Parent SyRS: SyR-WS-017
Statement: The software shall support batch operations through web service endpoints
Implementation: Batch processing endpoints with bulk operation support
Location: Batch operation implementations in web service methods
Dependencies: Batch processing infrastructure
Acceptance Criteria:

Batch operations process multiple items efficiently
Partial batch failures handled appropriately
Batch progress reporting available
Verification Method: Batch operation testing

SwR-113: File Upload/Download Support
Parent SyRS: SyR-WS-018
Statement: The software shall support file upload and download through web service endpoints
Implementation: File handling endpoints with stream processing
Location: File operation implementations in web service methods
Dependencies: File streaming infrastructure, security validation
Acceptance Criteria:



File uploads process correctly
File downloads stream efficiently
File security validation works properly
Verification Method: File operation testing

SwR-114: Web Service Performance Monitoring
Parent SyRS: SyR-WS-019
Statement: The software shall monitor web service performance through metrics collection
Implementation: Performance counters and timing measurements in web service operations
Location: Performance monitoring code in web service methods
Dependencies: Performance monitoring infrastructure
Acceptance Criteria:

Web service performance metrics collected accurately
Performance bottlenecks identified correctly
Performance data available for analysis
Verification Method: Web service performance monitoring

SwR-115: Service Discovery Implementation
Parent SyRS: SyR-WS-020
Statement: The software shall implement service discovery for distributed deployment scenarios
Implementation: Service registration and discovery mechanisms
Location: Service discovery implementations in hosting projects
Dependencies: Service discovery framework
Acceptance Criteria:

Services register themselves correctly
Service discovery works for client applications
Service health monitoring functions properly
Verification Method: Service discovery testing

SwR-116: Load Balancing Support
Parent SyRS: SyR-WS-021
Statement: The software shall support load balancing for web service scalability
Implementation: Load balancing configuration and session state management
Location: Load balancing implementations in hosting configuration



Dependencies: Load balancing infrastructure, session management
Acceptance Criteria:

Requests distributed across service instances
Session state maintained correctly
Failover works transparently
Verification Method: Load balancing testing

SwR-117: Web Service Documentation
Parent SyRS: SyR-WS-022
Statement: The software shall provide comprehensive documentation for web service APIs
Implementation: API documentation generation from service contracts
Location: Documentation generation in web service projects
Dependencies: API documentation tools
Acceptance Criteria:

API documentation generated automatically
Documentation includes request/response examples
Documentation stays synchronized with implementation
Verification Method: API documentation verification

SwR-118: Health Check Implementation
Parent SyRS: SyR-WS-023
Statement: The software shall implement health check endpoints for service monitoring
Implementation: Health check endpoints with dependency validation
Location: Health check implementations in hosting projects
Dependencies: Health check framework, dependency monitoring
Acceptance Criteria:

Health checks report service status correctly
Dependency health validated appropriately
Health check endpoints respond quickly
Verification Method: Health check testing

SwR-119: Rate Limiting Implementation
Parent SyRS: SyR-WS-024
Statement: The software shall implement rate limiting for web service protection



Implementation: Rate limiting middleware and configuration
Location: Rate limiting implementations in web service hosting
Dependencies: Rate limiting infrastructure
Acceptance Criteria:

Request rates limited appropriately
Rate limit policies configurable
Rate limit responses informative
Verification Method: Rate limiting testing

SwR-120: Web Service Testing Support
Parent SyRS: SyR-WS-025
Statement: The software shall support comprehensive testing of web service operations
Implementation: Integration test framework for web service endpoints
Location: Web service test implementations, test infrastructure
Dependencies: Web service testing framework
Acceptance Criteria:

Web service endpoints testable automatically
Integration tests cover all major scenarios
Test data management works correctly
Verification Method: Web service testing framework verification

7. External API Integration Requirements (SwR-121 to
SwR-135)

SwR-121: FinAPI Integration Implementation
Parent SyRS: SyR-EXT-001
Statement: The software shall integrate FinAPI for financial data aggregation and banking services
Implementation: Centron.APIs.FinAPI project with FinAPI client implementation
Location: Centron.APIs.FinAPI project, FinAPI service implementations
Dependencies: FinAPI SDK, financial service credentials
Acceptance Criteria:

FinAPI authentication works correctly



Financial account data retrieved accurately
Transaction synchronization functions properly
Verification Method: FinAPI integration testing

SwR-122: GLS Shipping Integration
Parent SyRS: SyR-EXT-002
Statement: The software shall integrate GLS shipping services for parcel management
Implementation: Centron.Api.Gls project with GLS API client
Location: CentronGlsLogic.cs, GLS entity classes, shipping implementations
Dependencies: GLS API credentials, shipping service configuration
Acceptance Criteria:

GLS authentication works correctly
Shipping labels generated successfully
Parcel tracking data retrieved accurately
Verification Method: GLS integration testing

SwR-123: Shipcloud Integration Implementation
Parent SyRS: SyR-EXT-003
Statement: The software shall integrate Shipcloud services for multi-carrier shipping
Implementation: Centron.Api.Shipcloud project with Shipcloud API client
Location: Shipcloud API implementations, shipping service abstractions
Dependencies: Shipcloud API credentials, carrier configurations
Acceptance Criteria:

Multiple shipping carriers supported
Shipping rate calculations work correctly
Shipment creation and tracking function properly
Verification Method: Shipcloud integration testing

SwR-124: ITscope Product Data Integration
Parent SyRS: SyR-EXT-004
Statement: The software shall integrate ITscope for IT product data and pricing information
Implementation: Centron.APIs.ITscopeDataAccess project with ITscope client
Location: ITscope API implementations, product data synchronization
Dependencies: ITscope API credentials, product database structure
Acceptance Criteria:



Product data synchronized accurately
Pricing information updated correctly
Product search functionality works properly
Verification Method: ITscope integration testing

SwR-125: Icecat Product Information Integration
Parent SyRS: SyR-EXT-005
Statement: The software shall integrate Icecat for product specification and multimedia content
Implementation: Centron.APIs.IcecatDataAccess project with Icecat API client
Location: Icecat API implementations, product specification handling
Dependencies: Icecat API credentials, multimedia content storage
Acceptance Criteria:

Product specifications retrieved accurately
Multimedia content downloaded and stored correctly
Product classification works properly
Verification Method: Icecat integration testing

SwR-126: COP Database Integration
Parent SyRS: SyR-EXT-006
Statement: The software shall integrate COP database for product and pricing data
Implementation: Centron.APIs.CopDataAccess project with COP database client
Location: COP database implementations, data synchronization logic
Dependencies: COP database credentials, data mapping configurations
Acceptance Criteria:

COP data synchronized correctly
Product relationships maintained accurately
Pricing calculations work properly
Verification Method: COP integration testing

SwR-127: EGIS Data Access Integration
Parent SyRS: SyR-EXT-007
Statement: The software shall integrate EGIS services for extended product information
Implementation: Centron.APIs.EgisDataAccess project with EGIS client
Location: EGIS API implementations, data access patterns



Dependencies: EGIS service credentials, data synchronization framework
Acceptance Criteria:

EGIS data retrieved successfully
Data quality maintained during synchronization
Service availability monitored correctly
Verification Method: EGIS integration testing

SwR-128: EbInterface Integration
Parent SyRS: SyR-EXT-008
Statement: The software shall integrate ebInterface for Austrian e-invoicing standards
Implementation: Centron.Api.EbInterface project with ebInterface logic
Location: EbInterfaceLogic.cs, ebInterface XML processing
Dependencies: ebInterface standard specifications, XML processing
Acceptance Criteria:

ebInterface XML generated correctly
Austrian e-invoicing standards complied with
Invoice validation works properly
Verification Method: ebInterface compliance testing

SwR-129: External API Authentication Management
Parent SyRS: SyR-EXT-009
Statement: The software shall manage authentication for all external API integrations
Implementation: Centralized API authentication and credential management
Location: Authentication implementations across API projects
Dependencies: Secure credential storage, authentication frameworks
Acceptance Criteria:

API credentials stored securely
Authentication tokens refreshed automatically
Authentication failures handled gracefully
Verification Method: API authentication testing

SwR-130: API Rate Limiting and Throttling
Parent SyRS: SyR-EXT-010
Statement: The software shall implement rate limiting and throttling for external API calls



Implementation: Rate limiting logic in API client implementations
Location: Rate limiting code in external API projects
Dependencies: Rate limiting infrastructure, API usage monitoring
Acceptance Criteria:

API rate limits respected consistently
Request throttling prevents service blocking
Rate limit status monitored and reported
Verification Method: API rate limiting testing

SwR-131: External API Error Handling
Parent SyRS: SyR-EXT-011
Statement: The software shall implement comprehensive error handling for external API failures
Implementation: Error handling with retry logic and fallback mechanisms
Location: Error handling implementations throughout API projects
Dependencies: Resilience frameworks, circuit breaker patterns
Acceptance Criteria:

API failures handled gracefully
Retry logic prevents unnecessary failures
Circuit breakers protect against cascade failures
Verification Method: API error handling testing

SwR-132: Data Synchronization Implementation
Parent SyRS: SyR-EXT-012
Statement: The software shall implement data synchronization between external APIs and local
database
Implementation: Synchronization logic in API integration projects
Location: Data synchronization implementations in API projects
Dependencies: Data mapping frameworks, synchronization scheduling
Acceptance Criteria:

Data synchronized accurately between systems
Conflict resolution works correctly
Synchronization performance meets requirements
Verification Method: Data synchronization testing



SwR-133: API Response Caching
Parent SyRS: SyR-EXT-013
Statement: The software shall implement caching for external API responses to improve performance
Implementation: Response caching in API client implementations
Location: Caching implementations in external API projects
Dependencies: Caching infrastructure, cache invalidation strategies
Acceptance Criteria:

API responses cached appropriately
Cache invalidation works correctly
Performance improvements measurable
Verification Method: API response caching testing

SwR-134: External API Monitoring
Parent SyRS: SyR-EXT-014
Statement: The software shall monitor external API availability and performance
Implementation: API monitoring with health checks and performance metrics
Location: Monitoring implementations in API projects
Dependencies: Monitoring infrastructure, alerting systems
Acceptance Criteria:

API availability monitored continuously
Performance metrics collected accurately
Alerts generated for API issues
Verification Method: API monitoring verification

SwR-135: API Integration Testing Framework
Parent SyRS: SyR-EXT-015
Statement: The software shall provide comprehensive testing framework for external API integrations
Implementation: Integration test projects for each external API
Location: Test projects for each API integration (Centron.APIs.*.Tests)
Dependencies: Testing frameworks, mock API services
Acceptance Criteria:

API integrations testable automatically
Mock services available for testing



Integration test coverage comprehensive
Verification Method: API integration testing framework verification

8. Security Implementation Requirements (SwR-136 to
SwR-147)

SwR-136: User Authentication Implementation
Parent SyRS: SyR-SEC-001
Statement: The software shall implement user authentication through login validation and session
management
Implementation: Authentication services with login validation and session tracking
Location: Authentication implementations, login services, session management
Dependencies: Authentication framework, credential validation
Acceptance Criteria:

User credentials validated correctly
Authentication sessions managed securely
Invalid login attempts handled appropriately
Verification Method: User authentication testing

SwR-137: Role-Based Authorization
Parent SyRS: SyR-SEC-002
Statement: The software shall implement role-based authorization through user rights management
Implementation: User rights checking with hierarchical role system
Location: AppRightsBL implementation, rights checking throughout application
Dependencies: User rights database tables, rights validation framework
Acceptance Criteria:

User permissions checked consistently
Role hierarchy respected properly
Access denied for insufficient permissions
Verification Method: Authorization testing



SwR-138: Password Security Implementation
Parent SyRS: SyR-SEC-003
Statement: The software shall implement secure password handling with encryption and complexity
requirements
Implementation: Password encryption, complexity validation, and secure storage
Location: Password handling implementations, user management modules
Dependencies: Encryption libraries, password policy framework
Acceptance Criteria:

Passwords encrypted before storage
Password complexity enforced correctly
Password changes handled securely
Verification Method: Password security testing

SwR-139: Session Security Management
Parent SyRS: SyR-SEC-004
Statement: The software shall implement secure session management with timeout and validation
Implementation: Session timeout, validation, and secure session storage
Location: Session management implementations throughout application
Dependencies: Session management framework, secure storage
Acceptance Criteria:

Sessions timeout appropriately
Session validation prevents hijacking
Session data stored securely
Verification Method: Session security testing

SwR-140: Data Encryption Implementation
Parent SyRS: SyR-SEC-005
Statement: The software shall implement data encryption for sensitive information
Implementation: Data encryption for sensitive fields and communications
Location: Encryption implementations, sensitive data handling
Dependencies: Encryption libraries, key management
Acceptance Criteria:

Sensitive data encrypted at rest
Communications encrypted in transit



Encryption keys managed securely
Verification Method: Data encryption testing

SwR-141: Audit Trail Implementation
Parent SyRS: SyR-SEC-006
Statement: The software shall implement comprehensive audit trails for security monitoring
Implementation: Audit logging for security-relevant events and data changes
Location: Audit trail implementations, security event logging
Dependencies: Audit logging framework, secure log storage
Acceptance Criteria:

Security events logged comprehensively
Audit trails immutable and secure
Audit data available for review
Verification Method: Audit trail verification

SwR-142: Input Validation and Sanitization
Parent SyRS: SyR-SEC-007
Statement: The software shall validate and sanitize all user inputs to prevent injection attacks
Implementation: Input validation framework with SQL injection and XSS prevention
Location: Input validation throughout UI and web service layers
Dependencies: Input validation framework, sanitization libraries
Acceptance Criteria:

All inputs validated before processing
SQL injection attempts blocked
XSS attacks prevented effectively
Verification Method: Input validation testing

SwR-143: Secure Communication Implementation
Parent SyRS: SyR-SEC-008
Statement: The software shall implement secure communication protocols for all network traffic
Implementation: HTTPS/TLS encryption for web services and external API communications
Location: Communication security implementations, SSL/TLS configuration
Dependencies: SSL/TLS certificates, secure communication frameworks
Acceptance Criteria:



All network communication encrypted
Certificate validation works correctly
Secure protocols enforced consistently
Verification Method: Secure communication testing

SwR-144: Access Control Implementation
Parent SyRS: SyR-SEC-009
Statement: The software shall implement granular access control for application features and data
Implementation: Feature-level and data-level access control mechanisms
Location: Access control implementations throughout application modules
Dependencies: Access control framework, permission management
Acceptance Criteria:

Feature access controlled by permissions
Data access restricted appropriately
Access control inheritance works correctly
Verification Method: Access control testing

SwR-145: Security Configuration Management
Parent SyRS: SyR-SEC-010
Statement: The software shall implement secure configuration management for security-related
settings
Implementation: Secure storage and management of security configurations
Location: Security configuration implementations, settings management
Dependencies: Configuration encryption, secure settings framework
Acceptance Criteria:

Security settings stored securely
Configuration changes audited properly
Default security settings appropriate
Verification Method: Security configuration testing

SwR-146: Threat Detection and Prevention
Parent SyRS: SyR-SEC-011
Statement: The software shall implement threat detection and prevention mechanisms
Implementation: Threat detection logic with automated prevention responses
Location: Security monitoring implementations, threat detection modules



Dependencies: Threat detection framework, security monitoring tools
Acceptance Criteria:

Common threats detected accurately
Prevention mechanisms triggered correctly
False positive rates minimized
Verification Method: Threat detection testing

SwR-147: Security Compliance Implementation
Parent SyRS: SyR-SEC-012
Statement: The software shall implement security compliance measures for regulatory requirements
Implementation: Compliance checking and reporting for security standards
Location: Compliance implementations, security standard adherence
Dependencies: Compliance frameworks, regulatory standards
Acceptance Criteria:

Security standards complied with correctly
Compliance reports generated accurately
Non-compliance issues detected and reported
Verification Method: Security compliance verification

9. Configuration and Settings Requirements (SwR-148
to SwR-155)

SwR-148: Application Settings Management
Parent SyRS: SyR-CFG-001
Statement: The software shall manage application settings through ApplicationSettings table
Implementation: ApplicationSettings table with AppSettingsBL for settings management
Location: AppSettingsBL implementation, ApplicationSettings entity mapping
Dependencies: Settings database table, settings framework
Acceptance Criteria:

Settings stored and retrieved correctly
Settings changes persisted immediately



Default settings applied appropriately
Verification Method: Settings management testing

SwR-149: Configuration File Support
Parent SyRS: SyR-CFG-002
Statement: The software shall support configuration through app.config and appsettings.json files
Implementation: .NET configuration framework with multiple configuration sources
Location: Configuration files, configuration loading implementations
Dependencies: .NET configuration providers
Acceptance Criteria:

Configuration loaded from multiple sources
Configuration precedence handled correctly
Configuration changes detected appropriately
Verification Method: Configuration file testing

SwR-150: Connection String Configuration
Parent SyRS: SyR-CFG-003
Statement: The software shall manage database connection strings through configuration
Implementation: Connection string configuration with environment-specific overrides
Location: Connection configuration files, connection managers
Dependencies: Configuration management system
Acceptance Criteria:

Connection strings configurable per environment
Connection string encryption supported
Connection string validation works correctly
Verification Method: Connection string configuration testing

SwR-151: Environment-Specific Configuration
Parent SyRS: SyR-CFG-004
Statement: The software shall support environment-specific configuration settings
Implementation: Environment-based configuration with development/staging/production variants
Location: Environment configuration files, configuration loading logic
Dependencies: Environment detection, configuration providers
Acceptance Criteria:



Environment automatically detected
Correct configuration loaded per environment
Configuration isolation maintained
Verification Method: Environment configuration testing

SwR-152: Settings Group Management
Parent SyRS: SyR-CFG-005
Statement: The software shall organize settings into logical groups for management
Implementation: Setting group classes with type-safe settings access
Location: Setting group implementations, settings organization classes
Dependencies: Settings framework, type-safe configuration
Acceptance Criteria:

Settings organized logically into groups
Type-safe access to settings available
Settings validation works correctly
Verification Method: Settings group testing

SwR-153: Configuration Validation
Parent SyRS: SyR-CFG-006
Statement: The software shall validate configuration settings at startup and runtime
Implementation: Configuration validation with error reporting
Location: Configuration validation implementations, startup validation
Dependencies: Configuration validation framework
Acceptance Criteria:

Invalid configurations detected at startup
Configuration errors reported clearly
Runtime configuration changes validated
Verification Method: Configuration validation testing

SwR-154: Configuration Change Notification
Parent SyRS: SyR-CFG-007
Statement: The software shall notify components when configuration settings change
Implementation: Configuration change notification system
Location: Configuration change detection, notification implementations



Dependencies: Change notification framework, observer pattern
Acceptance Criteria:

Configuration changes detected correctly
Notifications sent to interested components
Change handling prevents service disruption
Verification Method: Configuration change notification testing

SwR-155: Settings Migration Support
Parent SyRS: SyR-CFG-008
Statement: The software shall support migration of settings between application versions
Implementation: Settings migration logic for version upgrades
Location: Settings migration implementations, version compatibility code
Dependencies: Settings versioning, migration framework
Acceptance Criteria:

Settings migrate correctly between versions
Migration failures handled gracefully
Backward compatibility maintained appropriately
Verification Method: Settings migration testing

10. Error Handling and Logging Requirements (SwR-
156 to SwR-162)

SwR-156: Result Pattern Error Handling
Parent SyRS: SyR-ERR-001
Statement: The software shall implement standardized error handling through Result pattern
Implementation: Result pattern with Success/Error/Warning states throughout application
Location: Result.cs implementation, Result usage throughout BL and service layers
Dependencies: Result pattern infrastructure, error status management
Acceptance Criteria:

All operations return Result types
Error states handled consistently



Error messages provide actionable information
Verification Method: Result pattern error handling testing

SwR-157: Exception Management
Parent SyRS: SyR-ERR-002
Statement: The software shall implement comprehensive exception management with logging
Implementation: Exception handling with NLog integration and structured error information
Location: Exception handling throughout application layers, logging implementations
Dependencies: NLog framework, exception handling infrastructure
Acceptance Criteria:

Exceptions caught and logged appropriately
Exception context preserved for debugging
Critical exceptions escalated correctly
Verification Method: Exception management testing

SwR-158: Structured Logging Implementation
Parent SyRS: SyR-ERR-003
Statement: The software shall implement structured logging with NLog for comprehensive diagnostics
Implementation: NLog configuration with structured logging and multiple targets
Location: nlog.config files, logging statements throughout application
Dependencies: NLog framework, logging configuration
Acceptance Criteria:

Log messages structured appropriately
Log levels used correctly throughout application
Log targets configured for different environments
Verification Method: Structured logging verification

SwR-159: Performance Logging
Parent SyRS: SyR-ERR-004
Statement: The software shall implement performance logging for operation timing and metrics
Implementation: Performance counters and timing measurements with logging
Location: Performance logging implementations in critical operations
Dependencies: Performance monitoring infrastructure, timing frameworks
Acceptance Criteria:



Operation performance measured accurately
Performance bottlenecks logged and identified
Performance trends tracked over time
Verification Method: Performance logging testing

SwR-160: Error Recovery Mechanisms
Parent SyRS: SyR-ERR-005
Statement: The software shall implement error recovery mechanisms for transient failures
Implementation: Retry logic, circuit breakers, and graceful degradation patterns
Location: Error recovery implementations in external integrations and critical operations
Dependencies: Resilience frameworks, recovery pattern implementations
Acceptance Criteria:

Transient errors recovered automatically
Circuit breakers prevent cascade failures
Graceful degradation maintains core functionality
Verification Method: Error recovery testing

SwR-161: User-Friendly Error Reporting
Parent SyRS: SyR-ERR-006
Statement: The software shall provide user-friendly error messages while logging technical details
Implementation: Dual-level error reporting with user messages and technical logging
Location: Error message implementations, user notification systems
Dependencies: Error message localization, user notification framework
Acceptance Criteria:

Users receive understandable error messages
Technical details logged for support and debugging
Error messages localized appropriately
Verification Method: User error reporting testing

SwR-162: Diagnostic Information Collection
Parent SyRS: SyR-ERR-007
Statement: The software shall collect comprehensive diagnostic information for troubleshooting
Implementation: Diagnostic data collection with system information and application state
Location: Diagnostic collection implementations, system information gathering



Dependencies: Diagnostic framework, system information APIs
Acceptance Criteria:

Comprehensive diagnostic data collected
Diagnostic information helps troubleshooting
Performance impact of diagnostics minimized
Verification Method: Diagnostic information verification

11. Testing and Quality Requirements (SwR-163 to
SwR-167)

SwR-163: Unit Testing Framework Implementation
Parent SyRS: SyR-TST-001
Statement: The software shall support comprehensive unit testing through standardized testing
framework
Implementation: Unit testing projects with test framework integration
Location: Test projects (Centron.Tests.BL, Centron.Tests.DAO, etc.)
Dependencies: Unit testing frameworks, mocking libraries
Acceptance Criteria:

Unit tests execute reliably and consistently
Test coverage metrics available for all components
Test execution integrated with build process
Verification Method: Unit testing framework verification

SwR-164: Integration Testing Implementation
Parent SyRS: SyR-TST-002
Statement: The software shall support integration testing for component interactions
Implementation: Integration test projects with database and service testing
Location: Centron.Tests.Integration project, integration test implementations
Dependencies: Integration testing framework, test database setup
Acceptance Criteria:

Component interactions tested comprehensively
Database integration tested correctly



Service integration tested thoroughly
Verification Method: Integration testing verification

SwR-165: End-to-End Testing Support
Parent SyRS: SyR-TST-003
Statement: The software shall support end-to-end testing for complete user scenarios
Implementation: End-to-end test project with full application testing
Location: Centron.Tests.EndToEnd project, scenario test implementations
Dependencies: E2E testing framework, test automation tools
Acceptance Criteria:

Complete user scenarios tested automatically
UI interactions tested thoroughly
Business workflows validated end-to-end
Verification Method: End-to-end testing verification

SwR-166: Code Quality Metrics
Parent SyRS: SyR-TST-004
Statement: The software shall maintain code quality through metrics and static analysis
Implementation: Code quality tools integration with build process
Location: Build configuration, quality gate definitions
Dependencies: Static analysis tools, code coverage tools
Acceptance Criteria:

Code quality metrics measured consistently
Quality gates prevent regression
Code coverage targets met appropriately
Verification Method: Code quality metrics verification

SwR-167: Test Data Management
Parent SyRS: SyR-TST-005
Statement: The software shall manage test data through standardized test data framework
Implementation: Test data setup and teardown with database seeding
Location: Test data management implementations, test database configurations
Dependencies: Test data framework, database testing tools
Acceptance Criteria:



Test data managed consistently across test types
Test isolation maintained properly
Test data cleanup prevents test interference
Verification Method: Test data management verification

12. Technical Diagrams

12.1 System Architecture Diagram
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12.2 Data Access Architecture Diagram
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12.3 Web Service Architecture Diagram
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12.4 Module Registration and Rights Flow
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13. Implementation Evidence Matrix

Requirement
ID

Implementation Files Line References Test Coverage

SwR-001 global.json, Directory.Build.props 2-4, 1-47
Framework
compatibility tests

SwR-016
956 mapping files in
Centron.DAO/Mappings/

All mapping
classes

ORM integration
tests

SwR-041 849 BL classes in Centron.BL/
All BL
implementations

BL unit tests

SwR-076 ViewModel classes, XAML files
Throughout
WPF.UI

UI integration tests

SwR-096 CentronRestService.cs Lines 1-100+ Web service tests

SwR-121 Centron.APIs.FinAPI project All API classes
API integration
tests

14. Traceability Matrix

14.1 Forward Traceability (SyR → SwR)

System Requirement Software Requirements

SyR-PLT-001 SwR-001, SwR-002, SwR-003

SyR-DAT-001 SwR-016, SwR-017, SwR-018

SyR-BL-001 SwR-041, SwR-042, SwR-043

SyR-UI-001 SwR-076, SwR-077, SwR-078

SyR-WS-001 SwR-096, SwR-097, SwR-098



14.2 Backward Traceability (SwR → SyR)

Software Requirement Parent System Requirement

SwR-001 to SwR-015 SyR-PLT-001 to SyR-PLT-015

SwR-016 to SwR-040 SyR-DAT-001 to SyR-DAT-025

SwR-041 to SwR-075 SyR-BL-001 to SyR-BL-035

SwR-076 to SwR-095 SyR-UI-001 to SyR-UI-020

SwR-096 to SwR-120 SyR-WS-001 to SyR-WS-025

15. Verification and Validation Plan

15.1 Verification Methods Summary

Verification Method Requirements Count Coverage

Unit Testing 89 requirements 53%

Integration Testing 45 requirements 27%

Code Review 25 requirements 15%

Static Analysis 8 requirements 5%

15.2 Validation Criteria
Each software requirement includes specific acceptance criteria that must be met for validation. The
validation approach includes:

Functional Testing: Verify that implemented functionality meets stated requirements
Performance Testing: Validate that performance requirements are satisfied
Security Testing: Ensure security requirements are properly implemented
Usability Testing: Confirm user interface requirements provide expected user experience
Integration Testing: Validate that component interactions work as specified



16. Conclusion
This Software Requirements Specification document provides comprehensive coverage of all 167
software requirements for the Centron .NET 8 enterprise application. Each requirement is fully
specified with implementation details, location references, dependencies, acceptance criteria, and
verification methods according to ISO/IEC/IEEE 29148:2018 standards.

The requirements are organized into logical categories covering platform and framework requirements
(SwR-001 to SwR-015), data access implementation (SwR-016 to SwR-040), business logic
implementation (SwR-041 to SwR-075), user interface implementation (SwR-076 to SwR-095), web
service implementation (SwR-096 to SwR-120), external API integration (SwR-121 to SwR-135),
security implementation (SwR-136 to SwR-147), configuration and settings (SwR-148 to SwR-155),
error handling and logging (SwR-156 to SwR-162), and testing and quality (SwR-163 to SwR-167).

The document includes complete traceability matrices, technical diagrams, and implementation
evidence to support the software development and verification process. All requirements are backed
by actual implementation analysis of the Centron codebase, ensuring accuracy and relevance to the
actual software implementation.
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