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Abstract 

This white paper presents basic functionalities of the tooling developed to support the Assignment 

Domain-Specific Language, designed for specifying workload assignment problems in distributed 

systems and clusters. The tooling includes syntax highlighting, real-time syntax checking, and 

integrated development support for Visual Studio Code, enabling practitioners to efficiently model, 

analyze, and test resource assignments and network requirements in complex distributed environments. 

We demonstrate how this specialized tooling addresses industry needs for infrastructure-as-code 

practices, federated computing, and edge deployment scenarios. 
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1 Introduction 

Modern distributed systems and cloud-native applications require sophisticated resource allocation 

strategies that consider both computational and network constraints. Traditional approaches often rely 

on verbose YAML configurations or manual scheduling decisions, leading to error-prone deployments 

and suboptimal resource utilization (Verma, 2015). The Assignment Domain-Specific Language (DSL) 

addresses these challenges by providing a concise, readable format for defining assignment problems 

that consider workload requirements, infrastructure topology, and network constraints simultaneously 

(SWM Workload Placement Solver Documentation, 2025). 

This paper presents the tooling developed to support the Assignment DSL, demonstrating how 

specialized developer tools can improve the adoption and effectiveness of such domain-specific 

language in industrial settings. The tooling includes Visual Studio Code extensions for syntax 

highlighting and real-time error detection, command-line utilities for validation and testing, and 

integration capabilities with existing DevOps workflows. 
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2 The Assignment Language and Its Industrial Context 

2.1 Language Overview 

The Assignment DSL is a declarative DSL designed for specifying assignment problems in distributed 

systems. Unlike generic configuration formats, the language provides native constructs for: 

• Application modeling with grouped workloads and inter-workload communication channels. 

• Infrastructure specification including nodes, clusters, networks, and topology. 

• Resource constraints covering CPU, memory, bandwidth, and latency requirements. 

• Assignment solutions for testing and validation purposes. 

The language supports both single-cluster and federated multi-cluster scenarios, making it particularly 

relevant for modern edge computing and hybrid cloud deployments. 

2.2 Industrial Relevance 

The complexity of modern distributed systems creates several challenges that tbe Assignment DSL 

addresses: 

1. Infrastructure-as-Code: Organizations need declarative ways to specify not just individual 

services, but complete application topologies with their resource and network requirements. 

2. Edge Computing: Edge deployments often involve resource-constrained environments where 

optimal placement is critical for performance and cost efficiency. 

3. Federated Systems: Multi-cluster and hybrid cloud scenarios require tools that can reason 

about cross-cluster communication and resource availability. 

4. Network-Aware Scheduling: Traditional schedulers often treat network as an unlimited 

resource, leading to performance issues in bandwidth-constrained environments. 
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3 Tooling Architecture and Components 

3.1 Visual Studio Code Extension 

The cornerstone of the Assignment tooling is a comprehensive Visual Studio Code (VS Code)1 

extension that provides: 

Syntax Highlighting: A crafted TextMate grammar that recognizes Assignment DSL's specialized 

constructs: 

• Keywords for sections (application, infrastructure, assignment) 

• Resource specifications with units (CPU, RAM, bandwidth) 

• Network topology operators (→, ↔, •) 

• Qualified identifiers for federated scenarios 

Real-time Syntax Checking: Integration with the Go-based language parser through a dedicated syntax 

checker binary: 

• Immediate feedback on syntax errors as users type 

• Structured error reporting with line/column information 

• Integration with VS Code's problems panel for seamless debugging 

Language Configuration: Comprehensive language support including: 

• Automatic bracket matching and closing 

• Comment toggling support 

• Intelligent indentation handling 

 

 
1 An integrated development environment (https://code.visualstudio.com/) 



P a g e  | 6   

4. Development Workflow and User Experience 

4.1 Integrated Development Experience 

The tooling creates a seamless development workflow: 

1. Project Setup: Users create .asgmt files that are automatically recognized by VS Code. 

2. Real-time Feedback: Syntax errors are highlighted immediately, with detailed error 

messages. 

3. Validation: The syntax checker provides instant feedback on semantic correctness. 

4. Documentation: Markdown integration allows specifications to be documented and version-

controlled alongside code. 

Figure 1 demonstrates comparison of the Assignment DSL displayed with syntax highlighting enabled 

(left) and as plain text without highlighting (right). 

 

Figure 1: The Assignment DSL with highlighting (left) and without (right) 

4.2 Error Handling and Diagnostics 

The tooling provides sophisticated error reporting: 

• Syntax errors with precise location information. 



P a g e  | 7   

• Semantic validation ensuring resource specifications are consistent. 

• Cross-reference checking to verify that workload and channel references are valid. 

• Resource constraint validation to catch impossible configurations early. 

Figure 2 shows a code editor with the opened .asgmt file and an inline error message indicating an 

unexpected keyword. 

 

 

Figure 2: Realtime syntax error checking 

4.3 Extension and Customization 

The modular architecture allows for easy extension: 

• Custom validators can be added to the syntax checker. 

• Additional language features can be integrated through the TextMate grammar. 

• Integration points exist for deployment and orchestration tools. 
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5 Industrial Applications 

5.1 Edge Computing Deployments 

In edge computing scenarios, where resources are constrained and network topology is complex, the  

tooling enables the following scenario and benefits: 

Scenario: A manufacturing company deploying IoT processing applications across multiple edge 

locations with varying computational capabilities and network constraints. 

Benefits: 

• Clear specification of application requirements and inter-dependencies. 

• Network-aware placement considering latency and bandwidth constraints. 

• Validation of deployment feasibility before actual deployment. 

• Version-controlled infrastructure specifications. 

5.2 Multi-Cloud Federated Systems 

For organizations operating across multiple cloud providers or hybrid environments: 

Scenario: A healthcare company deploying patient data processing and telehealth applications across 

on-premises data centers and multiple cloud regions to meet GDPR2 compliance (European Parliament 

and Council of the European Union, 2016), data residency requirements, and ensure low-latency access 

for critical medical applications. 

Benefits: 

• Unified specification format across different infrastructure types. 

• Cross-cluster communication modeling with realistic network constraints. 

• Cost optimization through explicit resource specification. 

• Compliance validation through declarative policies. 

5.3 DevOps and CI/CD Integration 

The command-line syntax checker enables integration with existing DevOps workflows: 

  

 

Figure 3: Using asgmt-syntax-checker in CI pipeline 

 
2 General Data Protection Regulation 
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This integration ensures that infrastructure specifications are validated before deployment, reducing 

runtime failures and improving system reliability. 
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6 Future Directions and Industry Impact 

6.1 Planned Enhancements 

The tooling roadmap includes several enhancements that will further increase industrial adoption. 

Enhanced Error Diagnostics: The language parser can be extended to provide more descriptive error 

messages specifically tailored for the syntax-checker extension. Currently, the extractPosition() 

function in the syntax checker provides basic error location information, but integration with the Go 

parser's internal error reporting could yield precise line-column positioning and contextual suggestions 

for common syntax errors. 

Unified Toolchain Integration: The Assignment language ecosystem includes complementary tools 
such as Markdown generators for documentation and Kubernetes deployment specification generators. 

Integrating these tools directly into the Visual Studio Code extension would create a comprehensive 

development environment where users can author assignment language specifications, generate 

documentation, and produce deployment artifacts within a single interface. 

Testing Workflow Integration: The development of assignment solvers requires extensive test suites 

with various problem scenarios. Integrating the syntax checker into automated testing workflows would 

improve developer efficiency by validating test cases before execution and providing immediate 

feedback on malformed test specifications. This integration could include test discovery, batch 

validation, and reporting capabilities. 

Assignment Plan Visualization: Once an assignment problem is solved, the system generates an 

assignment plan showing workload placement and network path allocation. Developing visualization 

capabilities that render these plans graphically would help users better understand and compare different 

assignment solutions for the same system. This feature would be particularly valuable for debugging 

suboptimal placements and communicating solutions to stakeholders. 

6.2 Industry Impact and Adoption Potential 

The Assignment DSL tooling addresses several critical industry trends. 

• Infrastructure Complexity: As systems become more distributed and network topologies 

more complex, the need for specialized modeling tools increases. 

• DevOps Maturity: Organizations are moving toward more sophisticated infrastructure-as-

code practices that require domain-specific tooling. 

• Edge and IoT Growth: The proliferation of edge computing creates new challenges for 

resource allocation that generic tools cannot address effectively. 

• Regulatory Requirements: Industries with strict compliance requirements benefit from 

declarative, auditable infrastructure specifications. 
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7 Conclusion 

The tooling for the Assignment DSL represents basic functionalities, that organizations can use during 

specification, validation, and management of the complex distributed system deployments. By 

providing specialized tools that understand the domain-specific requirements of assignment problems, 

the tooling reduces errors, improves developer productivity, and enables more sophisticated deployment 

strategies. 

The industrial relevance of this tooling is evident in its applicability to current challenges in edge 

computing, multi-cloud deployments, and network-aware scheduling. As distributed systems continue 

to grow in complexity, specialized tools like the Assignment DSL ecosystem will become increasingly 

essential for maintaining reliability and efficiency. 

The modular, extensible architecture ensures that the tooling can evolve with changing industry needs 

while maintaining backward compatibility. The integration with popular development environments 

like Visual Studio Code lowers the adoption barrier, while the command-line tools enable seamless 

integration with existing DevOps workflows. 

Future work will focus on expanding the error diagnostics, unification of toolchain integration, and 

developing tighter integration with testing and debugging functionalities. These enhancements will 

further solidify Assignment DSL’s position as a reliable tool for managing complex distributed system 

deployments in industrial settings. 

The success of domain-specific languages in industrial contexts often depends more on the quality of 

supporting tools than on the language design itself. The comprehensive Assignment DSL tooling 

ecosystem demonstrates how thoughtful tool design can significantly accelerate adoption and improve 

outcomes in complex technical domains. 
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