Technology mapping
Observation and summary:
Most state-of-the-art technology mappers consist of two phases, I: labeling & cut generation, II: cut selection & mapping. Optimal timing (depth) has been presented in Flowmap, which applies the depth-optimal cut for each node. Area minimization is an NP-Hard problem. Cutmap only applies the depth-optimal cut for timing critical node and applies min-area cost cut for other node. Area flow for LUT number estimation along with other heuristics have been used in DAOMap and IMap, which are the two best mappers in area minimization in the literature. EMap minimizes power by absorbing edges with high switching activities into LUTs. PMap iteratively leverages delay look-up table in placement to generate a placement-driven mapping solution. Adaptive logic module (ALM) has been recently proposed by Altera.

Proposed ideas:

· Stochastic mapping considering interconnect uncertainty and process variation (correlation due to global/spatial variation). Statistical labeling is to be developed in phase I and statistical cost function for cut selection is to be developed in phase II. The goal is to further optimize post-layout timing by considering uncertainty and variation. The results are to be evaluated after detailed placement and routing.
The detailed algorithm is to be developed.
· Mapping and binding for ALM. The goal is to generate the mapping (LUT-based network) and binding (ALM-based network) for area/timing/power consideration. The QUIP flow can be used and only the mapper needs to be developed. However, since there is no published paper on ALM mapping in the literature, we may need to beat Altera’s Quartus II with real FPGA model in the industry.


















