ASP: Adaptive Online Parallel Disk Schedulingy

Mahesh Kallahalla Peter J. Varman

kalla@rice.edu pjv@rice.edu

Deptartment of Electrical and Computer Engineering Rice University Houston TX 77251 Phone: (713) 527-8101 Fax: (713) 524-5237

Abstract

In this work we address the problems of prefetching and I/O scheduling for read-once reference strings in a parallel I/O system. We use the standard parallel disk model with D disks and a shared I/O buffer of size M . We design an on-line algorithm ASP (Adaptive Segmented Prefetching) with M Lblock lookahead, L ≥ 1, and compare its performance to the best on-line algorithm with the same lookahead. We show that for any reference string the number of I/Os done by ASP is within a factor Θ(C), C = min{ √ L, D1=3}, of the number of I/Os done by the optimal algorithm with the same amount of lookahead.

Keywords: Parallel I/O, Prefetching, I/O Scheduling, Dynamic Programming, On-Line Ratio.

†Supported in part by the National Science Foundation under grant CCR-9704562 and a grant from the Schlumberger Foundation.