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(57) Abstract

A database server with a "shared nothing” system architecture has multiple nodes, each having its own central processing unit, primary
and secondary memory for storing database tables and other data structures, and communication channels for communication with other
ones of the nodes. The nodes are divided into at least two groups that share no resources, including power supply and cooling system.
Each database table in the system is divided into fragments distributed for storage purposes over all the nodes in the system. To ensure
continued data availability after a node failure, a "primary replica" and a "standby replica" of each fragment are each stored on nodes in
different ones of the groups. Database transactions are performed using the primary fragment replicas, and the standby replicas are updated
using transaction log records. Every node of the system includes a data dictionary that stores information indicating where each primary and
standby fragment replica is stored among the system’s nodes. The records of each dtabase table are allocated as evenly as possible among
the table fragments, for example, by hashing a primary key value for each record with a predefined hash function and using the resulting
value to select one of the database table fragments. A transaction manager on each node responds to database queries by determining
which fragment of a database is being accessed by the query and then forwarding the database query to the node processor on which the
primary replica of that fragment is stored. Upon failure of any one of the data processors in the system, each node updates the information
in its data dictionary accordingly. In addition, the fragment replicas made unavailable by the node failure are regenerated and stored on the
remaining available nodes in the same node group as the failed node.
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