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Abstract

We propose an extended Electronic System Level (ESL) verification framework for co-exploration of cross-layer
algorithms and architectures of wireless multimedia networking embedded systems. The ESL framework integrates
Hierarchical Cross-Layer Control (HCLC), network simulator, Electronic Design Automation (EDA) tools, and real Field
Programmable Gate Array (FPGA) hardware to extend verifications up to algorithmic and networking levels as well
as down to physical signal levels. Exploiting the network simulator, the HCLC ESL alleviates both benchmarking
and deployment of wireless network environment when fitting a Silicon Intellectual Property (SIP) prototype to the

FPGA. Therefore, cross-layer algorithms

and system prototypes are easily co- | Cross leryer Netwarking Behmdor |

verified. Software and hardware co- | |
programming paradigm for evolving the | Control Algarithm Behavior |
FPGA prototype toward a platform-based i
. . PO dememir View Ak, prheusable
reusable SIP with driver and cross-layer | ?[m:l .,_.| | HeLC ESL
interface are also proposed. Case studies - Traditional [ Verification

e ESL Werification

including Wireless Local Area Networks

(WLAN) and Vehicular Ad hoc Networks | e |\:| mh:n::r |

(VANET) show that we efficiently approach 1

optimal collaborations between MAC layer I Physical Signals and Timings |

QoS SIP and upper layer protocols based

on the fast exploration of cross-layer

) ) The HCLC ESL extends verification upward to cross-layer networking level and
control algorithms and architectures. downward to physical signals and timings level.
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