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ABSTRACT

During this pariod new asdulas and devices will
ba built to ba usad in Experiment 749 at tha A.G.S
Includad will ba *2C0 channels of A-D converters for
Pb-Glass Cerenkov counters, 2000 ebannala of propor-
tional wire chamber readout, cable segments, sagoant
interconnects, a saw unibus interface, and a naw on-
segcent proeassor. Ihaaa itess and pariups others will
ba raady by tha and of 1981. __

For thosa of you who don't alraady know and cara
to know

v x 1016 nanosaconds - .996 yaar.

Tha work I will dascriba hare is Brookhaven-rale
Fastbua. It has baan uiad for about a yaar now at tha
ACS at Brookhavan to do all tha data gathering for
Experiment 735, a sensitive test of tine reversal in-
variance in the decay K + * u+ * *° + v. m this ex-
periment wa measure the direction of polarization of
the y+ neson. Any consonant at all of this polariza-
tion out of the decay plane is an indication of time
reversal invarianca violation. The experiment will be
completed this week, after running for about 1200 hours
during tha last year. Ha have processed over 20 million
events through Fastbus and after the usual infant aor-
taiity failures the electronics has been resarkably
stable.

We will describe the electronics and systen in
some detail, but we first address the question in part,
"why should we build a fastbus7" We heard yesterday
of a CAMAC systen that will produce a truck-load of
tapes a day. Fastbus was designed to be at least an
order of magnitude faster. He don't need 10 truck-
loads of tape per day. Perhaps some insight into this
problem can be gair.sd from ray suggestion for the title
for the next meeting in this series

"Topical Conference on Computerized Data
Rejection in Particle and Nuclear Physics."

If we are going to be able to afford to process the
data we can get froa our accelerators, we must reject
the un-interesting events early in the data train.
Ir.daed, if we are not going to lose all tha good events
in the dead-tine generated by bad or uninteresting
events ve must reject tha bad ones early. This is one
of she xajor reasons for.tha development of Fastbus.

Enough of the generalities for now. For Experi-
ment 735 we developed not only a system, with water
ceoltd crates and the neehanics of conduction cooled
sedules, but, of course, the electronics of the modules
thesselves. To sum it up briefly, we developed the
following devices:

1. Latch 32 channel/nodules with 3 nanosec-
ond coincidence and veto.

2. TO£ 32 channels, each 6 bits wide with
0.1 yaec resolution for tiaing u
decays.

3'. :ea look up used by CONTROLLER to deteraine
aziauthal segment of stopped v's.
Uses FPLVs, since aost of the ces-
ory would be filled with zeros.

7. PBE-DET

8. INTERFACE

Raids data (Latches and TDCJ. Ex-
amines data and either aborts or pro-
ceeds to accept data. Encodes bits
and stores data. Baaed on 10801
sequencor chip and is micro-programed.

30 nsec 4X * IS or 2K x 32 bits-FIFO,
FItO, or RANDOM ACCESS.

2 versions, one conaercial with,
16ch * 32 bits, one hose built
16ch * 23 bits.

synchronize with ACS.

FASTBUS •< ' UKI3US (FDP11)
MAPS address (S REG) (IS bit unibus

to 32 bit fastbus)
HANDLES INTERRUPTS
HANDLES BROADCASTS
DOES BUS ARBITRATION (FASTBUS)
DOES 3, 16 or 32 3IT transfers

Figure 1

The apparatus contained ovar 200 scintillation
counters. Figure 1 is a schematic of tha apparatus.
K+ mesons enter from the lower left and decay in the
region on either side of the V counters. Only the mode
of decay X+ a* + ra + u is of interest to this experi-
ment. The y* seson from the decay is bent by the toroi-
dal focusing ragnat into the paiariBetar. Here the ouon
cones to rest in an aluminum wedg* and has its spin
prucessed by an axial magnetic field. The y+ decays
with a lifetime of 2.197 » 10~s sec into a positron and
2 neutrinos. The positren is detected in one of the 32
pairs o! counters inserted between the aiuoir.ua wedges.
The field is reversed on each pulse of the ACS. The ir3

decays almost immediately into 2 ganaa rays. The lead
glass array at the end of the apparatus identifies at
least one of these gaanas.
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figure 2
Figure 2 shows tha counters, discriminators and

tha rest of tha electronics and their intarconnections.
Tha latches record all tha countars hit at the time of
the trigger. The 32 u-olncfcs are started then. If a
positron is detected by a counter pair embedded in the
polarinater, the clock associated with that section is
stopped. A set of sealers record summary information
for each acceleration pulse such as bear intensity and
various trigger configuration hits.

Figure 3

Figure 3 shows the data flow for the «xperia«nt.
The trigger logic causes the u clocks to start and the
latches to latch. The controller reads the latches end
then determines if the event is good. If It isn't, the
event is aborted. If the event is good the controller
deternir.es which clocks arc to be read and encodes both
the latch and clock data and records them in =»nory.
The PDP11 takes an event »t a tina frost memory and pro-
cesses thea at its own pace. The pre-det synchronizes
the PD?11 and trigger logic with the accelerator. Tha
trigger is disabled between spills and the PDF11 reads
the sealers when it finishes processing tha data after
a pulse.

Figure 4

The saise equipment as viewed fron Fascbus is shown
in Fig. 4. The systea is & single segsant system with
the "Host Interface" performing those functions which
would noraalXy be done by the Segment Xncereonnect in
our sysfeo. These include bus arbitration and broad-
casts.

During the coming winter we will have a rtulti-
segcent system in operation for our new experiment, E7"9.
Crates will be interconnected with cable segr.ents.
These are segments which obay the sase protocol as the
crate segments but are not restricted to crates. Unics
(modules) are interconnected on these segments by cables
rather than with a backplane. Figure S shows a passible
configuration for the new systea. He will require ADC's
for 240 channels of PB glass and a 2000 chamber, wire-
chamber readout systea as well aa our current latches,
memory, pre-det, and sealer systea. Ke will probably
build a new Host Interface with a cable se^aent between
the Fastbus crate part and the Unibui part. A set of
new processors will be built with RSM for program stor-
age and with an AID. These will then become truly
computers.

figure 5



Debugging is always a problem. Our naw system
wit* its several segments, both crate and cabla, will
hava availabla savaral debugging aodulai. We already
have a static test stand for preliminary tasting of
codulas. Ha also hava softvaca that works through tha
Host Interface for dynamic tasting of tha system. Wa
will build a nodule with an 8085 y-procassor in it that
will plug into tha bus and allow both static and dynamic
lina by lin« tasts of tha bus and aodulas. This sana
sodttla will also perform protocols to vrita, read, ate.,
aodulas from a terminal.

FASTBUS

Figure 6

A Fastbus to CAKAC intarfaca is planned.
CAHAC nodula will plug into tha controller slots and
connect extarnolly with a Fastbus cabla sagnant. This
is shown ichenatically in Fig. 6. To fully address a
CAKAC crate requires 5H lir.as, «K lines, and SF lines
for a total of 14 Fastbus address bits. This would
allow 3̂2-lfc « 2l8 , i2B thousand CAHAC cratas in the
system.

T would return no general arguments now. Any
standard to ba useful must lerve a large number of
needs. Tha utility of a standard can often ba increased
by asking it more conplex. If tha increased costs,
both tangible and intangible, of tha increased complex-
ity is not outweighed by the increased utility, the
complexity should not ba added. He believe that the
Brookhaven-Yale system has gone as far as tha standard
should go. There is no limit to the complexity that
the user can incorporate in his explicit system nor
should there ba. Kowaver, to iapose a narrow need upon
all users of a system does no service to the comsunity.
The value of a standard is aeasured not by how aany
cute ideas are incorporated into it. but rather by what
the value per cost is. A good standard knows whan to
stop.


