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Abstract
Thisz paper presents a summary of progress in the
dafinitign and implementation of general purpose software to
use the data-bus system FASTBRBUS.
It concentrates on the topics considered and developed by
the FASTEUS Seftware MWorking Group: and implementations of

software at the institutions represented in this group.

Introduction

This papegr gives an averview of somez of the developments
in software for FASTBUS since +the last Real-Time Computer
Applications in Particle Physics Conference in 19B81. It will
cover much of the same material as presented by D. Gustavson in
his paper "FASTBUS Software Progress'" at the IEEE C(Conference
in October 1982 (1), with some difference in emphasis. Other
papers to be presented at this canference will concentrate on
specific implementations and uses of existing FASTBUS softuware
(2).

The FASTEUS Software Working Group (FSWE) has provided a
foTum for the discussion of software telated topics in FASTBUS
and #for the caardination and communicatisn of sofiware
developments in the United States and Europe. Tha FSWG has
raviguwed the FASTBUS Hardware Specification (32) at all stages.
It has made recommendations, many of which have been adopted,
to the hardware committee on the definition of error-status
codes, definitians of control-status registerszs and the
internal format of FASTBUS Intervrupt Messages.

Standard Routine Specifications

The specifitations for Standard Routines for FASTRUS (4)
proposed by the FEBWG are ready for publication under the
auvspices of the NIM FASTBUS Committee as a “trial—-use'
standard. The document defining and describing the standard
is available in its pre-publication form (5).

The specifications provide a common vocabulary and syntax
for implemenfting a FaASTBUS Software Package. The aim is to
avoid unnecessary and unproductive differences in software at
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different installations. It is recognized that diffarences in
computers and FASTEUS hardware interfaces make it impossible
to standardize the softwuare 1in completse datail. The

specifications ars, however, designed to be as computer and
language independent as possible.

The draft specifications of eighteen months ago have been
implemanted on saveral computer systems using a variety of
FASTBUS interfaces. At Broockhaven the implementation was for
a VAX-11/780C using the DDI FASTBUS Interface (&)i at CERN the
implementation was through CAMAC to the ICRFI FASTBUS
Interface (7} and at Fermilab thes implementation was fgr a
PDP-11 RT—-11 Systeam using the UPI FASTEUS Interface (8). (ERN
has converted to the present pre-release standard to interface
to FASTBUS. Fermilab is now implementing +the pre—-release
version foar a VAX-11 computer using the UPI. :

The implementations have all provided access to the
FASTBUS operaiion rovtines from FORTRAN and typically
languages such as BASIC or PASCAL. The implementations are
described in more detail in other papers (1,2). FASTRUS
systams conftaining many segments will require further software

devalopment. It is expected that this will lead to additions
to the standard specificatiens in order $to provide a standard
interface to the software procedures needed. For example, a

standard routine and parameter set will be defined for
agbtainirg infarmaftion on the +topology and logical address
assignments of the FASTIUS system.

FASTBUS Software Respurce Guids

Members of fthe FSWG are collaborating on the writing of
the FASTBUS Software Resource Guide (FSRG) (9). This document
contains a general description of all software procedures
needed in a FASTEUS system, followsad by 5 brief description of
all exizsting gen2ral software and softwars-related hardwars
medoles {(for example computer—-FASTBUE interfaces) that are
known to membe2rs of the group. It also includes a glossary of
FASTBUS terms and a bibliography of publications,

The guide is intended to help in the communicakion of
FASTBUS softwarsd knowladge and already existing software
tools. It is $o be published as an informal raferencs
gocument rtather fthan as a formal standavrd, and it is planned
to make frequent wundates fto it.

The FERG is presented in greater detail in.a poster paper
submitted to the conferance by R. M Brown et al, (103,

Ssqment Interconnect

FASTEUS crates and cable segments are connected by
Segment Interconnects (5Is). Fach 51 connects a crate to a
cable FASTBUS segment, and has a route-table and a set of
Control-Sftatus registers for each ‘side’. A FASTBUS address
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may be passed through an SI unchanged (untransformed) or with
the high—order Group Field changed (transformed) in a way
specified by the SI’'s voute table.

A& system including four prototype S5Is was ftested in  two
different topologies at the University of Illinois,
Urbans-Champaign. Software procedures for initializing such a
multi~sagment system have been written and tested. This
included:

1. Pownloading of route maps for each side of each SI,
2. Enabling the SIs to rvecognize and pass FASTBUS addresses

(in both non—transforming and transforming modes),

3. ®Plarcing the SIs in the ‘“rouwte—-tracs" mode to perform
system diagnostics,

The tests included software controlled FASTBUS
transactions which passed through several SIs en-route between
a Master on one segment and a Blave on another. This softuara

is reported in more detail in a poster paper submitted tg this
conference by D. D Lesny et al. (11).

Diagnestics

Although spacial hardware modules are being dasignad to
aid in detacting and diagnosing FASTBUS system evrrors., much of

the burden and emphasis must rest on software diagnostics. A
powarful, flexible, easy %Yo use diagnostic program will be a
necessity in tracing system errors in multi-segment FASTBUS
systems. The development of software diagnostic tools that

will be equally affective for a single segment FASTBUS system
and for & more complex multi-segment system has bean a majgor
goal of the FASTBUS software development.

In general ¢the diagnostic programs that have been
developed provide facilities for the control of single FASTBUS
linas., for the performing of single FASTBUSE cycles and
completse” operations: and for the definition and execution of
sets of compound operations.

The SLAC Forth—-FBDOS system (12) has heen used to test
the FASTBUS protocol and debug and test modules such as the
SLAC Snoop Diagnostic Module (133, CERN has embedded calls to
their implementation of the standard routine specificatians in
a version of BASIC (14}, The University of Illineois has
developad a "BASIC-like" language, The FASTBUS Diagnostic
Language (FDL), whnse wvocabulary explicitly includes FASTBUS
operations and whose syntax is matched to the parameters
needed to control FASTBUS (15).

FAETBUS Interrupt Mechanigsms

The FSWG has been concerned with the definition and wuse
af the two FASTBUE Interrupt Mechanisms. It has helped ta
define procedures to follew when a computer interface detects



Ehe Serwvice Regquest (5R) line asserted (fthe 'OR’ of SR from
all the modul2s on a segmant),

A FABSTBUS Interrupt Message is the ¢ransfer of one or
more dakta wmords %o a special block of rtegisters in a Slave
moduie, To help provide some uvniformity in such messages the
FSWE i3 opraoposing & rvecommend=d format for the first three
data words of a FASTBUS Interrupt Messsge.

Systam Management Scftware

In any FASTBUS system containing several seqgments,
software is needzd fto perform the following system management
functions:

i, Provide a deftailed system descripfion. This includes the
system topology, the number and type of segments, modules
and SIs, the address space ragquirements of each module and
seqment, and the connzctions required in the system.

2. Genarate SI  routie tables, module logical address
assignments and broadcast tree structures
3. Perform the actual system initialization and verification.

A paper by S Deiss describing a prototype FABTBUS System
Mlanager 15 published in the IEEE Proceadings from the DOctober
1922 Nuclwar Science Symposium (is). Based on this
experience, another implementation is now in progress at
Fermilab (17). '

System manageament sofftware for FASTRUS will soon see  use
in teal nmulii-segmenit systems, and will ba developed further
in the naxt y2ar.

Summary

The next f2ur yzars will see the develcpment of more
cemplex - mulii-segment FASTBUS systems. Much software
developm2nt will be needed to control and diagnose them.

With the continuing commitment from the member
institutians., tae FASTBUS Scoftware Warking Group can provida
coordination for the important functions of cellecting.
discussing and disseminating of software knowledge and
resources for the growing FASTBUS userT community.
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