cmr10.329CS 590C: In tro duction to Computational Science all 1996 Problem Set cmbx10.329Due Date: Dec 2, 1996 in class cmti10.329No late submissions wil ac epte cmr10.3001. cmbx10.300 Pts cmr10.300 Assume that problem of size cmmi10.300 cmr10.300 has serial comp onen of cmmi10.300 cmmi7.300cmr10.300Amdahl’s la states that the sp eedup for this problem using arbitrarily large um er of pro cessors is limited cmmi10.300 =W cmmi7.300cmr10.300Pro Amdahl’s la w. 2. cmbx10.300 10 Pts cmr10.300 Consider yp ercub net ork of cmmi10.300 cmr10.300 pro cessors. Assume that the hannel width of eac comm unication link is one. The hannel width of the links in cmmi10.300 cmr10.300 -ary cmmi10.300 -cub cmr10.300 (for cmmi10.300 cmr10.300 log cmmi10.300 cmr10.300can increased equating the cost of the this net ork with that of yp ercub e. Tw distinct measures can used to ev aluate the cost of net ork. (a) The cost can expressed in terms of the total um er of wires in the net ork (the total um er of wires is pro duct of the um er of comm unication links and the hannel width). (b) The bisection bandwidth can used as measure of cost. Using eac of these cost metrics and equating the cost of cmmi10.300 cmr10.300 -ary cmmi10.300 -cub cmr10.300 with y- ercub e, what is the hannel width of cmmi10.300 cmr10.300 -ary cmmi10.300 -cub cmr10.300 with an iden tical um er of pro cessors, hannel rate, and cost? 3. cmbx10.300 15 Pts cmr10.300 The parallel run time of algorithm for problem are giv en cmmi10.300cmmi7.300cmr10.300cmmi10.300 cmmi7.300cmmi10.300al cmsy10.300 cmmi10.300cmr7.300cmmi10.300cmr10.300cmmi10.300 cmmi7.300cmmi10.300cmsy10.300cmmi10.300cmr10.300 cmmi10.300 cmmi7.300cmsy10.300cmmi10.300cmr7.300cmr10.300and cmmi10.300cmmi7.300cmr10.300cmmi10.300 cmmi7.300cmmi10.300al cmsy10.300 cmmi10.300cmr7.300cmmi10.300cmr10.300cmmi10.300 cmmi7.300cmmi10.300cmr10.300 cmmi10.300 cmmi7.300cmmi10.300cmr7.300cmr10.300What are the iso e�ciencies of eac of these. Whic algorithm is etter for larger um er of pro cessors and wh y? 4. cmbx10.300 15 Pts cmr10.300 ha seen in the class that it is ossible to deriv scalable parallel form u- lations of iterativ solv ers for regular grids. This is done partitioning the graph of the matrix among the pro cessors and using it to compute matrix-v ector pro ducts. The graph of �nite di�erence matrix is regular graph. This is not the case with �nite elemen graph. Ho ev er, there are theoretical results that sho that it is ossible to partition an cmmi10.300 cmr10.300 no de �nite elemen graph (2-D) in to parts, suc that the edge-cut is less than cmsy10.300cmr10.300cmmi10.300cmr10.300Using this result, determine the orst case expression for the parallel run time for computing the sparse matrix-v ector pro duct. Assume completely con- nected in terconnection net ork for the underlying mac hine. Also compute the time for the dot pro ducts in the conjugate gradien solv er. Using these, determine the parallel run time of single iteration of CG. Compute the iso e�ciency function and commen on the scalabilit 5. cmbx10.300 15 Pts cmr10.300 or 3-D �nite elemen mesh, the ound on edge cut is cmmi10.300 cmsy10.300 cmmi10.300 cmr7.300cmmi7.300cmr7.300 cmr10.300where cmmi10.300 cmr10.300 is constan t. Compute the time for single CG iteration, compute the iso e�ciency and commen on its scalabilit compared to the 2-D case.