DECOMPOSITIONAL ANALYSIS OF KRONECKER STRUCTURED MARKOV CHAINS^∗

YUJUAN BAO^†, İLKER N. BOZKURT^‡, TUǦRUL DAYAR^‡, XIAOBAI SUN^§, AND KISHOR S. TRIVEDI^¶

Abstract. This contribution proposes a decompositional iterative method with low memory requirements for the steady-state analysis of Kronecker structured Markov chains. The Markovian system is formed by a composition of subsystems using the Kronecker sum operator for local transitions and the Kronecker product operator for synchronized transitions. Even though the interactions among subsystems, which are captured by synchronized transitions, need not be weak, numerical experiments indicate that the solver benefits considerably from weak interactions among subsystems, and is to be recommended specifically in this case.

Key words. Markov chain, Kronecker representation, decomposition, iterative method, multigrid, aggregation, disaggregation.

AMS subject classifications. 60J27, 15A72, 65F10, 65F50, 65B99.

∗Received November 30, 2007. Accepted December 18, 2008. Published online on May 12, 2009. Recommended by Reinhard Nabben.

†Facebook, 156 University Ave., Palo Alto, CA 94301, USA (yujuan.bao@gmail.com). ‡Department of Computer Engineering, Bilkent University, TR-06800 Bilkent, Ankara, Turkey ({bozkurti,tugrul}@cs.bilkent.edu.tr).

§Department of Computer Science, Box 90291, Duke University, Durham, NC 27708-0291, USA (xiaobai@cs.duke.edu).

¶Department of Electrical and Computer Engineering, Box 90291, Duke University, Durham, NC 27708-0291, USA (kst@ee.duke.edu).