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aThe Fastbus is a modular data bus systen for data acguisition and
data processing. It is a multiprocessor system with-multiple bus - =
segments which operate independently but link together for passing
data. It operates asynchronously to accommodate very high and very
S low speced devices over long or short paths, using handshake proto-
= cols for reliah111ty. It can also operate svnchronuusly without
handshakes, for“transfer of data blocks® at maximum speed.
The goa’s, history and motivation for the Fastbus are summarized
briefly. The structure of the Fastbus system is described®in gen-
eral and sgme details of its operation are introduced..

HISTORY ZNB COALS OF THE TASTBUS. DESIGN

a

In' 1975 Several ph)sici;E§§§ct1ve in high energy clcmentary particle physics =
a asked the NIM (Nuclear Instrumgntation Modules) committee to consider
development of a standard data acquisition system which® would meet the
needs of future physics’ experiments and which would be_of general utility.”
The NIM committee established a study group to examine” the needs and Aerermine
objectives to be met by such a system. sIn 1977, a design commJtLee Hdu formed B
to begin the ‘actual degign of a system which would meet thesc goals. The design
and prototyping;efforts have been supported by the U. S, Department of Energy. =
. c P
The design“committee has n%t vet completed its work, but the fundamental Fastbus :
A architecture is fairly firm now and work is procéeding on the finer details. A
prototype mechanical package has ‘been designed and is being produced in small
quan*i)ies for use in prototyping activitiés at various laboratories. The
N descriptions which follow reflect the current thinking of the design committee.
n Some details nay be changed before the standard is final. However, details at
" the level described in this paper are not Jikely to change much.

The goals of the design are: = =

. = \ a.
Highest possible speed, in order to handle the high data rates encountered in
H complex particle detectors, and reduce the temptation to des1gn custom systems for

each application. & R

» - Jt
Lowest possible cost, becauseﬂhube volumes of electronics are requ1red and any
unnecessary cost 15 multiplied by a large factor.
vl
. Sparse data scanning capab111ty because the relevant data is usually a t1ny
N fraction of theodata available (most elements of a large detector are not hit by
1 any particles at all in a typical event). R = .
:;;j o i .
= Modular construction, so that useful standard building blocks can be developed
wvhich can be connected in various ways=to @ceg the needs of various experiments.
iy

HMultiple ppccessor organization, so that many low cost computing elements can
- i > e i3 N e =
S - * Uork supported by the Department of:Enérgy under contract DE-AC03~76SF00515.
? (Presented at the Conference on High Energy Physics & Nuclear Structure,” B
T »Unive. of British Columbia, Vancouver, B. C., Canada, August 13-17, 1979.)
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‘be grought to bear.on parts of the data acquisition and analysis problem.
¢ o Segnented organizétion, so that the multiple processors will not be overly:
limited by the bus bandwidth. Segments of the ‘bus can operate independently,

= R joining together automatically as needed, for passing data.

©

a J Asynchronous operation, :£0 that slow and fast modules can be miied in the
ystem, and so that the system speed can increase easily as technology advances.

° =

. N Synchronous operation, so that data transfer can occur at the full bandwidth
capability of the transfer medium when uitimate performance 1s needed.
« i
: Uniform protocols, so0- that no protocol tranglation is:needed as data flows
Ry @ from segment to segment..” The Fastbus uses cable segments to join segment inter-
N " connect modules wnich may reside on backplane, segments, rather than a branch high~
o way cable connecting crate controllers as in CAMAC. H V . j

] A o [ |

“{ g Unifofm addressing, no dedicated positions‘on backpldnes. Modules have an Jt
B » address which 1s unique in awconnected system and which is independent of module

o J ° 3 position within a segment. All module positions -are equal in capability.
- I3 © . B I I
’ o o B B
~ These goals, though partially conflicting, have been met to a remarkable degree by
= 7 the Fastbug design.’ ©° B 7 J N “ i
¢ % ¢ i
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HARDNARE AND ORGANIZATION OF THE FASTBUS SYSTEM 5. foa

The essential part of the Fastbus design is the bus protoccls Various electrical _.
and mechanical implementations are possible which use this protocol and hence are™”
> easy’ to interface to one another. However, one implementation has been chosen for .
‘prototype work at SLAC and several other laboratories, so that our first module
#., designs will be both physically -and electrically compatible. This implementation
= ’)appears to._be satisfactory for tost epplications, and ‘will doubtless ‘evolve into at
standarde Other options, including conductive,cooling, on-card power conversion
and various bus signal levels, are also being considered and prototypud.
Lo . \
“This implementation consists of;a crate which ggts in a standard r9-inch rack, o
o with a mltilayer bsckplane at the rear and cand guides top and’ 'bottom. Cooling
|

air flows vertically from bottom to top through the crate, driven by separate fan,
E units which may serve several stacked crates. Water cooled rechillers can be
mounted between crates as necessary. Thecdesigp capacity of 1500”watts per crate

: seems easily accommodated. Doubling this,may be possible. i > i
I
|
|

= i
A trate holds 26 modules, which. consist of circhit boards: of approximately 323 mm .

° © by 340 mm. This size fits within the "EUROCARD( sizing formala:. The rear edge of
the boards contains two box connectors which mace with square Kins which protrude R
e from the backplane. The main bus connector has two rows of (65 positions on 0.1 “
inéh centers. The optional auxiliary connectorx; has up £o threeJrows of 44 posi-
9,y tions, and connects to long non+bussed pins which protrude from“both sides of the
backplane so that user cabling can be attached to the backpxane/instead of to the
module. - >

The main connector supplies power and ground as well as signals, with one ground
to every four signals. .Power is distributed by heavy layers of” copper 1in the
°backplane, providing for 300 amperes at 5 and ~5.2°'volts, 150 amperes at.-2 volts,
50 at +-15 volte, and 50 amperes each fo* two auxiliary supplies. A quiet analog
ground line is also provided. Power supplies are separate from crates, connected
by remote sensing cables. Typically they will be mounted in the rear. of the rack.
The 50 ampere buses could provide the power for on-board converters.

Bus terminators and a small amount of logic associated with bus arbitration will

v
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reside on small boards mated to extended main conmncctor piﬁs on the back of the
backplane in the end positions. All bus, signals arc cmitter-coupled-logic I

» .
QSEGHENTATIOH OF THE FASTBUS } : ) &: .
The backplane bus in a single crate’is a single segment, which means that”the bus

can be driven by only one device at & time. Thus,” although multiple processors

nay be plugged into a single crate and share a single backplane bus, only one of

then fay-use it at a time. Contention for=the use of thL bus may reduce the

throdghput of the system by causing processorq to wait.

i i
Dlstrlbutlng the processors anong several. crates reduces the contention problon if '
N the data they need for opcration is similarly distributed, bul occasionally -iiiey o
will need access to one afiother’s data.
In the Fastbus system, many segments operate: independently vhenever they can, and
are temporarily 1inked together by qogmcnt intcrconnuct modules when necessary for
_lnter—segncnt data B ansfers. ° .

The cables whlch 1nterconnect backplancﬂsegnencs nay be segments themsclves, and
- nay‘contaln devices' other than segment 1nLorcunncLL modules. Devices on cable
N segments obey the Fastbus protocols, but nmust prov1de their oun power since pouer

is not provided in the cable segnents. [ .

Segment interce fMPCCt nodules monitor the activity en the two segrents they con-
nect, waiting“for an address to appear vwhich is in g, s&t of addresscs which thLy
have been programmed to recognize. They rcéspond €6 the. address by requesting use
0% their other segment and asserting the given address on that segment when they by
gain control. The two segments remain “locked t8gether until the tramsaction is
complete... An arbitrary number of segments can be linked as necded for a given
transaction. The address contains all the information needed to dircct the appro- o
© priate segment interconnects to respond and form the correcct connecnion.

z
In ordéz to use the address to provide the routing lnfornatloglln a\practlcal Uay,
the tofal address™: space available to the system is dl%}du 0 thc segrents in
such a way that the most significant bits of the address arc uffAL.cntALo SpCley :
vhich segment is addr&dsed. Every module on a given segnent then h;;?}ho saie
value’ for the high-ordet” part of its address, and that value can be thought oft
the segment number. The less.significant bits scrve ‘to specify qpich rodule on\§:;j
the given segnent is addressed, vhile the least significant bits specify the part
or function within the module which is addressed.

The segment interéonnect modules can thus be implemented in a simple way by using
s the high-order address bits to address an internal memory which contains a one in~
the locations corresponding to addresses vhich are to be recognized and passecd,
and zeroes in the other locations. (an the system is initialized, thesc memories
are loaded with the patterns needed to route all permitted transactions corrcctly.
Uith this schene, there are no restrictions on the’ kinds of interconnections which
may be made between segments. They may be connccted in a tree structure with a
o big computer at-the trunk and data acquisition modules at the leaves, for example.
1f a high traffic demand between g, w1dely separated segments causes excessive
interference with the intermediate segments, a cable segment can be“added which
bypasses the intermediate segments.. Mo module address changes are required be- -
cause of this change, -and once the route tables®in the segnenr’in-,rconnectv are
reinitialized; to make-use of the nev route, the interfering traffic will disapprar
from the formerly intermediate segments. Tree, star and ring structurcs can all
be accommodated by this scheme. o
<@

However, some rules must be obeyed when setting up the route table information for

=
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* lings folloued by the address strobe, AS. (A master i1s a device vhich initiates a

the segment interconnects., For exsmple, only one interconnect module may respond o

to any given address ‘on a segment,lnince there must be only one path useﬂffﬁfia

given transaction.- A procedureslias been developed for creating the routlng infor-
«mation automatically, which makes it easy to reconfigure'the system as needs

change. Dedicated systems which do not change may avoid the need for 1n1t1aliza-

tion by str’ing the necessary route’ ‘information in permanent read-only menories. .

THE FASTBUS PROTUQOL S
Thy Fastbus uses a 32- bit parallel bus for addrcss and data. 1t may seem strange
to HulLlplu dddréss and data in a system which ‘strives for ultimate speed, but it
turns out that the speed penalty is not nearly as great as is usually supposed,
since the data cannot be used until address recognition is complete. The reduc-
tion in the numbét of bug, lines, connections and transceivers results in signifi-
cant economic and rcliabLllty advantages for multiplexing. In order to achieve
naximun speed for data transfer, block transfer modes have been developcd in vhich
a single address word is followed by a number of data words., Spced has been fur-
ther optinized by using every transition of the ‘data strobe to transfer data in a

klock transfer. Iu block transfers,’the tlnempenalty for multiplexing address and : s

data is 1nslgn1f1cant. R
To 1n1t1atc a traancr, a master device asscrts the slave’ s address on the 32 AD

transaction by acquiring control of the bus and asserting an address. A slave is
Hrdevicc vhicl responds to the address on the bus. A module may -be able ;é'act as
either a master or as a slave at different times.) The  address word assertion =
scts up the path betueen master and slave, through segment interconnect modules if
.necessary.” ihen: the slave recognizes its own address, it responds with the

address ‘Acknovledge signal AK.Y “AS and AK remain asserted until the completion of

the transfer, and sérve tozlock othér.users off the bus and cause them to ignore
all bus act1v1ty. Sta_fact, once the connection is established and the AS-AK lock .
is gomplete, the two modules could do almost anything with almost any other line

on the bys, and no other nodules’ would be dlséurbed. In order to facilitate the
ccnbtruct1ow (G4 conpatlblc nodules, houever, standard protucolis for rmost useful

transfei’s have been specified. B 2 h{ ) B

. . =
LVhen the. master secs the AR response, it knous that the address infornation 1s no
longer necded, and removes it from the bus. It now asserts. data and the data ~
Strobe “Us, in case of a urite operatlon, uvaiting for the acknowledging DK from the
“slave before removing the’ data. Forpa\gsad operation, DS is asserted along with
the read lind Q. =The slave responds with data and DK. The transfer Bnds when =
the master sces DK, removes its signal; 'ncluding AS, and the’slave, secing AS

renoved, removes its signaLé}including o

The connection between naster and~slave is always handled as described above, with
full handshaLmn at the bepinning and end of a transfer. Even vhen block trans— -
fers are using both edges of the DS~DK pair, the fransfers are fully protected by

“* handshake. o . = o

However, it is possible to perforn a block transfer w1thout handshalte between B
nodules whlch can handle the same data rates. ' In thevcase of a write, the master

= simply asserts data words and DS transitions at vhatever rate is appropriate,

ignoring the DK responses. In effect, DS becomes a clock which the slave uses to

* find the data wvords in a synchromnous transmission. Handshake protected transfers
require ‘cach data word to be on the bus for at least two bus propagation delays,

vhile the data’ flOWb to 1its destination and the acknowledge flows back to the

sourcé. Vhen handshake response 1s not used, however, several data words could

even be flowing through the bus transnission lines at once. Without handshake, s
data can be transmitted at the full bandwidth capacity of the medium.
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In most cases, transfers will use Full handshake protection. The handshake per-

nits either party to pause for a moment if necessary (perhaps for refreshing

dynamic memory chips), and allows either party to terminate a‘transaction ecarly

(in casc a buffer overflows, for example) with both parties having full knowledge

of how many words were successfully transmitted. Transfers without handshake

require the master “to kmow the capabilities‘of the slave and the bandwidth of the B
entire path in order to choose a workable DS clock rate. If the transier docs not

push this rate near jits limit, one could just as well have .sed handshake iwm the
transfer and not had°the worry, B ° ?

The informatlon as to whether handshake is to occur and whether a block crqnsrcr
using both strobe edges 1is to occur is carrlcd in ‘two additional lines.

HIXED I'K)DE TRAHSFLRS AND HMACROS

o 5 B

The transfers described abovc can be generalized to allov data tlow reverse
direction. For example, a read-modlfy-writc cyclc asserts address, roads data,
turns the ‘Al lines around again by removing the RD signal, and urites the modified
data back to the slave.y Such a transfer is unihterruptable by any other prozess-—
‘or, sinte it is, locked the whole time by the AS-AK lock and no other device can
.use the bus. It thus forms the kind of indivisible operation nceded in multiple
processor systems for coordinating use of shared resources.

The transfer can;Be exthdci to even more complex opdfatinns,lso long as master
and slave agree Gn the meaning of each bus cycle.: For cxample, the address vhich
connects master..and slave could bd followed by a data word vhich the slave intor-
prets as an internal addresg or special command, folloucd by another data word
owhich' the slave interprets as-:data. N >

Transfers of this sort are referred to as mixed-mode transfers. liote that the
individual data words usually will 11 ngot be sent as a block transfer, since the
possibility of turning the bus‘vround between words is being maintained, and the
time needed for that is provided by the alternate edges of the data strobes. lHou-
ever, block transfers may also be included within mixed mode traasfers.

2 f? -
A still moré general kind of transfer on the bus is caldcd d macro. It consists
of 4 scries of transfers (possibly.mixed mode‘, ecach involving an address cycley
between which the master does not,relecase the bus for arbitration, so no other ;
master can get control. This can be very useful for synchronizing a set of 5labe
modules which are shared by several processors, ;50 that a coherent set of opera-
tions can be performed without interference by other processors. This mechanisn
ceven works if the sSlave modules are all on different cc"nents, as the scpncnt
interconnect is de51gned to maintain any connectlon untlr'theunasLer gives up its
bus.

g o
o

CONTROL AND STATUS REGISILR ADDRESSING | :

Certain registers and functions 1nrm0dules need to be s;parated from_the normals

=2

udta registers in a =¢ay which ‘provides some protecf1o rom ac01dental access and
which does not interfere with the allocatior of’nddrcq es to the
tiochs of the modules. For exanplc,—two memory modules should be
their addresses set SO that the ﬁé$’%1e=,are ad]acent in’ address
them to be used as one larger memotyy llouvevet, they may contaln control~= reg1=*QLs
and status registers assoc1ated(hith\nemory protection of’error detection and I S .
correction, and thesc registers nmust dlsb be dccessible in some way. l‘urthetnore,
it is desirable that modules have basic. status and information registefs in stan-
dard locations so that standard shared programs 1ikeSche system 1n1t1al1zer can _
N

find them e351ly.,7 e

normal data por-
able “to’ have N

space, allnu)qg B

A\

= RS
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The hethod chosen to accomplish this is a special case of the mixed mode transfer..

“The module is selected by its address, with additiomal informution coded on other

lines to specify that this is really a control/status aécess. The first data word R

is the number of the internal control/status register, and the second is the data

to be read or written. This three-cycle transfer provides a full 32-bit address
B for use within a module, which is enough address space so that :it can easily, be
allocated in standard ways without fear of a shortage. An albreviated, two-~cycle
transfer is also being considered for the more common functions. It is hoped that B .
at least the more complex modules will include a read-only memory containing
information about the module and its properties which can be used by programs and
people to make managing -large systems easier. A large block of addrnsses within
the module will be reserved for this purpose. Standard locations are also being -«
specified for all the usual control andgiitatus bits.

3

e % BROADCAST TRANSACTIONS . ‘ ‘ i y .
B . .
A broadcast transaction is one in which a single naster sends . infornation to a
multiplicity? of slaves. Broadcasts can be‘used to synchronize modules or clear a
bank of counters. Since more ‘than one” slave may be involved, no handshake betvecn
slave and master is possible. However, a systcm handshake has beén devised which
informs the master that his command has propagated to cvery segment to which it
was addressed. The master asserts an address with other lines indicating that a
broadcast is to occur. The address may refer to a specific segment or may refer
to all connected segments in a pattern controlled by the routes tables in the seg-
nent 1nterconnects, or it may specify all segments beyond a given segment in that
predefined pattern.

The general address used for broadcasting has zeroes in its most significant bit
positions, so that the route table entries corrésponding to zero address are used

for routing broedcasts. For this entry, more than one\segment interconnect may -
recognize the address and pass it onward, since no handshakes are to be returned.

° The pattern formed by tkz pathways propagating from thembroadcast master must form |

= a simple tree with no cross connections, another rule to\be applled by the 1§i~~r “ R
% tialization progran. ~

N

B - ‘hen the broadcyst address has propagated successfully throughout the system, the

3 Rt systc handshake occurs and the master asserts the control {register number.it

= wvishes to broadcast to, following the protocol of the control/status register .
TR ddressing discussed above. lhen the system handshake is returned the controly

data is asserted. Thus, any kind of standard control operat:on may be performed
at, once on a large set of modules by a broadcast.

3

° \

Broadcasts may take some time to start, since they must wait for all conflicting

use of the segments invslved to complete. Applications requiring very fast

N response may have to rE>ort”to separate, cables, since there is no way to achieve

A fast response in a reliable w2y in a multiple segment systen. Once the system ®

= connectTon is completej howevery.spesdnof execution of the data cycles is limited
only by systen, s1gnal propagatlon delays, so a reasonably synchronous execution of
the command 1is“aghieved. At least one can be certain that all modules will see

. the connand before any: other bus operations will occure :

= B

- ) . . : .
= I . : : .

SPARSE DATA SCANS AND THE “T" BUS ° g =
= “ ) s . M g
The Fastbys'désign includes an auxiliary 32-line bus on the backplane; called the =)
"T" ‘bus, whichis included in the main connector. Also,in the main connector aré '

a 33d line called ET (Enable T) and a 34th pin, called T, which is not ‘bussed.

i

sInside the backplane, the T pin is connected to the T bus line corresponding to ' 7
the module position number. Thus, a module in position.lZ finds its T pin con- /

= o
~ .T"
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nected to T bus line 12, etc. The T bus thus can be used Eor positloﬁal 1nforna-
tion, and combines the functions of the CAMAC N and L radial “lines. Since the
bussed lines appear ip all module positions, fhere is no preferred or dedicated
controller position in a crate. The ET line controls the direction’of information
flow through the T pin. I B :” o
The T bus was or1g1nally included in the Fastbls “to prov1de a means fd?zrapldly
scanning sparse data in-detector front—end modules. A controller on..the backplane
broadcasts ¥a command to thw\_;ont-end modules which causes them to assert their T
pins if they contain data. “The resulting pattern omn thk T bus shows the controls:
ler immediately which nodulesrﬁeed to be read out, thus avoiding the overhead of
polling then oné at a ‘time?d fhe T bus can then be reversed by means of the:ET
1iné and used by the controllex to cause the modules to put their data on the AD
lines one after qpother uithuuc\going through a nornal address cchc. u

Host nodules ignore the T bus exFept for the T pin, 'which is used in gcographlcal
addressing and in a sinple interyupt nechanism. Use of the T bus is always under
control of the bus master, and in general d master and slaVe .on the safic backplanec.
nay usc the T bus during a transdctiun iR any way they wish u1thouL disturbing any
other moduless The T bus exists only on backplane segments. 1ts geographic
addressing funcclon nust be 51nulated $n modulés located on cable segments.

3 I =
" e \\\ >

\*’\'\u

“GEOGRAPHICAL "ADDRESSING o ° & . . o

B

W
= ) i B o

In systems of any, significant size, 4hn effort involved, 11 setting all module
addresses by manual switches is too g*eat. Furthermore, some means of automatic—

ally determining the 10C1>10n5 of nodules is ncedéd, if only for use as a record _ _

or a check,_, When a systemiwithout sv1Lchcs s first turned on, the control regis-
ters which will contain the module address information are initialized randomly.
Some other mechanism is needed to addrecs -the nodules in ord .r to load the module
4ddress register with the propet contents.
\\ s

Anf;ddressing nechanlsn has been includeu infthe Fastbus which allows accessing a
rnodule, by its location in the system} or by ‘ ts “geographicdl address" rather than
by its normal or®"logical address’ .\\The geo;raphlcal address of a location in a
segment is the position number of the locaL1¢ « The address is recognized by
circuitry on the arh L\Egtlon master on the bus, and passed to the appropriate
rnodule by means of thé71 pin of the T bus.'f T

a4
The geographical addrgssing nechanisn can¢be used to access the control "and infor-
mation registers in uninitialized modules sodthat an automatic procedure can be
used to initialize' them. | J’;
| . {
= i\

INTERRUPTS ON THE FASTBUS

5

An interrupt is a request from some device to some processor for service or atten-
tion. Since interrupts may have to cross segment boundaries,fand since® :they nust

carry informafion, they are_handled by normal Fastbus protocol transacticns., The .

interrupting device addresses an 1nferrupt sensifig control registers in Some pro-
GESSOr, and writes Ris own address and possibly other information into the regis-
ter. The, processor then has all the information it needs to find the 1nterrupt1ng
device and service it at some later time.

In some systenms, large numbers of .simple modules may need to signal a request for
serv1ce without having the capability of gainlng bus mastership and performing an
intefrupt write. Within a single segment, such modules may assert a service

requ”st (SR) line, uhjﬁh can be monitored by a special interrupt service module

uh\c does have the circuitry to gain mastership and find the requester, whether
by means of the T bus or by polling or some other means. The interrupt service

el Y @
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2 Since nultlple devices on a segment may wish ‘to becone&naster of the segment; in

. appllcat1ons. 3 . gyt
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module may tken perform the necessary service “itself, or it may send a normal 3

interrug§ nessage on behalf of the simple requester to some Gther processor.
T R : i

o £ »

¢ g y = wue :
ARBITRATIOH FOR FASTBUS MASTERSHIP o

=

ordeyr to pertorm some transaction, some means is neéded to preveint more than onc
of them from using the bus at one time. Ten lines on the bus are dedicated to the
solution of this problem. Six of the lines are used?fb hold a priority code which
determines which’ competing de“lce wins mastership, vhile the other four are used
to_synchronize thes requests. The arbitration mecha isn operates in parallel vith
usé of the bus, scuthat=little time need be wasted in switching from one master to
another. ’ -

3

o R

At a given time, each requestér tries to agsert his\priorlty on the AL (arbitra-

tion level) lines. The" lines perforn a "wire~or" funvtion,” so that any asseifting
requester overrides nonassertlng onhes at each bit - position. Each requester com- 27
pares his code with the codel{on--the AL lines bit by bit, from most to” least: sig= o
nificant. If he sees:an AL line asserted which he did not assert,.he rerdves his
assertipns of all lesq signiflcan“ bits, because he knows that a higher priority

requeater is competing After four bus propagation delays, only thiz hjghest P
priority- code renalns\asserted and edch requester knows vhether he has won or 7
lost. P 4 \

&, 4 - : 7-

Of the 64 possiblei¢tdes, zéro is not used beéﬁuse 1t is easily”coyfused with an® @
idle bus, ! through 31 are available for,use vitkin the segment, and 32 tbrough 63
are used as "super" priorities Whlch nust be assigned uniquely throughout ah -
entire connected system} The normal- priorities 1-3! rust be assigned uiiquely to
nodules within a given segment, but exist on every segment to be used over and ;
over again. <Yhen a segment interconnect connectgga master to another segnment, the
priority level used for arbitration on the seeond segment will normally be that of
the segment Interconnect module rather than that of The originating naster.
However), if one of the super priorities was used- by: the master, the segment inter—
connect'w1ll propagate that prioricy ontd the second segment, which it is free to
do sin€g’ the\super prlorities are unique within the systems, The super prioritieq
can be usefuﬂ§1n preventing undue delay for importdat broadcasts,®and can help
expedite 1nportant nessages, which otherw*se may suffer from fluctuatxng prior—-
ities as they forn paths through the systen. - o

o
The current naster determines when he will be finished with the bus, and releases o
the arbitration circuitry so ‘that the next master can be selected before: he fiu-
ishes. He thus maintains ownership of the bus as long as he likes, vhich is the
mechanism used to'implehent the macro transactions discussed above. :
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CONCLUSION ! v : N

[ “ o «
The Fastbus design has evolved over a two~year period into a‘%inple, ciean and
inexpensive systen which cag volve a broad spectrum of problems. Its ability to
cope with extremely fast 5/6311 as dlow devices, .its easy expandability,-its
parallelism, modularity, and nultlprocessor support commend it for a wide range of

. W

The status of the Fastbus’is reported annually -at. the IEEE Nuclear Sciente Sym—
posium. For example, see the article by R. S. Larsen in the IEEE Transactions on .
Nuclear Sclence, Vol. NS-26, pages 679 through 685 February 1979,

For current information, contact Louis Costrell, Chairman, U, Se HIM Committee, B

tational Bureau of Stanaards, Center for Radiation Research, lhshington,, i B
D. C. 20234, telephone (301) 921-2518. N =
s _— i C
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