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Cross-layer Stack Architecture

Cross-layer Stack Architecture

I Layered design
I Self-containment + Abstraction
I Independent layers + Inter-layer relationships
I Stacked in an order

I Cross-layer architecture as an inter-layer relationship concept
I Comprehensive information through overall architecture
I Different directions through different modules
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Cross-layer Stack Architecture Main Types

Main Types
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Cross-layer Stack Architecture Related Work

Related Work

Study Goal Solution
Massin et al. [1] Radio access and resource allocation xLayer 1-2
Lebreton, Murad [2] Wake-up radio optimization xLayer 1-2
Mohaghegh et al. [3] Latency in packet processing xLayer 2-5
Feeney [4] Information sharing modification XML content
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Cross-layer Stack Architecture Motivation

Motivation

I Present a guideline for the fundamentals of cross-layer structure
I Implement a framework for general use
I Show its actual implication
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Implementation of Cross-layer Framework in OMNeT++

Implementation of Cross-layer Framework in OMNeT++
I Definition of the management layer

I Layer-specific parameters and gates in NED files
I Packet-handling scheme for inter-layer communication in C++

I Extension of other layers
I Creation of a new node

Application Layer

Transport Layer

Network Layer

Link Layer

Physical Layer

Inter-layer 
Orchestrator

Reckoner

Management Layer

Routing Module

D. Ergenç (WINS Lab) September 6, 2018 7 / 18



Implementation of Cross-layer Framework in OMNeT++ Definition of the management layer

Definition of the management layer
Layer-specific parameters and gates in NED files
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Implementation of Cross-layer Framework in OMNeT++ Definition of the management layer

Definition of the management layer

Packet-handling scheme for inter-layer communication in C++
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Implementation of Cross-layer Framework in OMNeT++ Definition of the management layer

Definition of the management layer

Packet-handling scheme for inter-layer communication in C++
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Implementation of Cross-layer Framework in OMNeT++ Extension of other layers

Extension of other layers
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Implementation of Cross-layer Framework in OMNeT++ Creation of a new node

Creation of a new node
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A Cross-layer Clustering Algorithm for Ad-hoc Networks

A Cross-layer Clustering Algorithm for Ad-hoc Networks
I General architecture
I Flow chart

I Clustering in ad-hoc network for distributed and dynamic
management

I Cross-layer architecture to manage leader selection
I Probabilistic Clustering Algorithm (PCA)
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A Cross-layer Clustering Algorithm for Ad-hoc Networks General architecture of PCA

General Architecture of PCA
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A Cross-layer Clustering Algorithm for Ad-hoc Networks Flow Chart

Flow Chart
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Conclusion and Future Work

Conclusion and Future Work

I Explained implementation steps of a generic cross-layer framework
I Presented an illustrative use case

Easy to implement, but..
I Comparison with other inter-layer communication techniques
I Alternatives in other simulation environments
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Conclusion and Future Work
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