11DISTRIBUTED MEMORY IN A HETEROGENEOUS NETWORK, ASUSED IN THE CERN. PS-COMPLEX TIMING SYSTEMV. Kovaltsov 1, J. Lewis PS Division, CERN, CH-1211 Geneva 23, SwitzerlandABSTRACTThe Distributed Table Manager (DTM) is a fast and efficient utility for distributing named binary datastructures called Tables, of arbitrary size and structure, around a heterogeneous network of computers to a set ofregistered clients. The Tables are transmitted over a UDP network between DTM servers in network format, wherethe servers perform the conversions to and from host format for local clients. The servers provide clients withsynchronization mechanisms, a choice of network data flows, and table options such as keeping table disc copies,shared memory or heap memory table allocation, table read/write permissions, and table subnet broadcasting. DTMhas been designed to be easily maintainable and to recover automatically from the type of errors typicallyencountered in a large control system network.The DTM system is based on a three-level server daemon hierarchy, in which an inter daemonprotocol handles network failures and incorporates recovery procedures which will guarantee table consistency whencommunications are re-established. These protocols are implemented over a communications layer which performsthe data conversions, packet splitting, error-correction with retry and timeout handling. The same communicationslayer is used to implement the application program interface which calls on the server daemon for client services.DTM is a registration based system, in which communications are established dynamically as needed and tables aredistributed only to the clients who have registered their interest in them. The registration protocols includemechanisms to recover from daemon re-launches and to clean up after aborted clients.1. INTRODUCTIONThe PS Complex contains nine accelerators which interact in a time-sliced manner to produce particlebeams varying in particle type, energy and time structure. The timing and sequencing of the accelerators in thenetwork is controlled through a Master Timing Generator (MTG) which distributes events over a specialized timingnetwork to the nine accelerator control subsystems [1]; some of these events are also distributed over the computernetwork. DTM complements the standard RPC-based PS equipment access, by providing notify-on-change eventsand data-transfer mechanisms, which are needed in any large control network and in particular by timing andsequencing mechanisms.The PS-Controls general purpose computer network [Fig. 1], contains an isolated subnet for eachaccelerator and one main control system backbone which inter-connects them [2]. Each subnet contains its own fileserver, workstations and diskless VME-based front end processors and each must be able to function independentlywith its link to the main backbone cut. This network topology and subnet isolation requirement implies multiplecopies of the common data needed to run each subnet independently and hence a mechanism capable of toleratingnetwork failures, which correctly distributes pending data modifications when the fault disappears.The implementation chosen for the timing system and its application program interface, impliesalmost instantaneous access to a number of common volatile data structures which are distributed over the networkto each client every time they are modified. This access may be synchronous, meaning that a table update providesnot only the new contents of the table, but also the event which signals the time it happened. In the PS timingsystem, such events can be used to transmit accelerator timings to application programs, so events are often moreimportant than the new table contents.

1 On leave from IHEP Protvino, Russia

22

Figure-01 Network layout

Subnet Subnet Subnet

Backbone

=> Subnet file server

=> Local computers

Figure-02 Daemon and client communications hierarchy

Client

Local Level

Global Level

Master Level

These communication layers export the services provided by the next level up to the network, making all internals available for diagnostic tools. Local function calls are used between the levels in a single server daemon.

Figure-03 DTM server daemon data flow

MS

GS GS GS

LS LS

Data flow

Client

Update table

MS => Master Server

GS => Global Server

LS => Local Server

Client