A Simple Analysis of the Harmonic

Algorithm for Two Servers

Marek Chrobak^{a,1} Jiří Sgall^{b,2}

aDepartment of Computer Science, University of California, Riverside, CA 92521. Email: marek@cs.ucr.edu.

bMathematical Institute, AS CR, Žitná 25, CZ-11567 Praha 1, Czech Republic; and Dept. of Applied Mathematics, Faculty of Mathematics and Physics, Charles University, Praha. Email sgall@math.cas.cz.

Key words: Analysis of algorithms, theory of computation, online algorithms, randomization

1 Introduction

In the k-server problem we are given a metric space M populated by k mobile serves. At each time step a request r ∈ M is specified, and we need to move one server to r to “satisfy” the request. The decision as to which server to move needs to be made online, without the knowledge about future requests.

An online server algorithm A for the k-server problem is called C-competitive if its cost on any request sequence ϱ is at most C times the optimal (offline) cost on this sequence, plus possibly an additive constant independent of ϱ. The same definition applies to randomized algorithms as well, we just need to replace our cost by our expected cost on ϱ. The competitive ratio of A is the smallest C for which A is C-competitive.

Manasse, McGeoch and Sleator [6] gave a 2-competitive algorithm for 2 servers and they proved that no deterministic online algorithm for k servers can be better than k-competitive. They also formulated the still-open k-server conjecture that a k-competitive algorithm exists for each k. The best known upper

1 Research supported by NSF grant CCR-9503498, and an NRC COBASE grant (NSF contract INT-9522667.)

2 Research partially supported by grant A1019901 of GA AV ČR, postdoctoral grant 201/97/P038 of GA ČR, and cooperative research grant INT-9600919/ME- 103 from the NSF (USA) and the MŠMT (Czech Republic).

Preprint submitted to Elsevier Preprint 4 March 2001