L TEE DATA COLLICTION INTERFACE USED BY THE 0 L 7LL“}=
: o DATA ACQUISITION AXD ANALYSIS COMPLEX p NL 13119

: ﬁi% - n lr
' ) oI G. E. Schwender angd P. C. Rogers {} ?.‘ i@’ ‘;}iE
<e @ & i W] LY

Eﬁ—D . 1'% 9.

3 DO A AT .
——— ! TR
bl -
The Data Collection Interface used by the device may be attached to éﬁ} oF e".'.’.'F event
UL Data Acquisition and Analysis Cumpiexl lines. A logical device may consist of one
provides a convenient generalized means of or more physical devices o:e-“:;ng in concer
interconneeting a series of unrelated devices nd producing an unlimited gumbsr of data
inEo as many as eisha sically independent bits. Typical logical devices =izht include
arrays. For esch ar¥iy data are read froam the analog-to~digital converters (ADC's), scaler
devices, packed together to form convenient banks of scalers, encoders, spark chamber
cescriptor addresses and then transmitted to readouts, switches, DC levels, independent
the computer to be stored in an independent pulse-height analyzers, etc. Each lov‘cal
| spectrum of arbitrary size and number of *  device 1is connected to the DCI through a
¢ dimensions. modular device coupler which is unique to th
: device,
i -
: INTRODECTION Control of the second function is exerc
' : through an 8 x 8 array of thumbwheel switche
! The evolution of experimental physics in with positions 1 through 16. With these
E recent years has clearly demonstrated the need switches the experimenter may select the num
| for ever increasing sophistication and com- of data bits to be collected from the data
i plexity in the area of data acquisition. It is field of each logical device. The number of
¢ no longer true that a simple pulse-height bits required may vary from event ‘lins to
| analyzer will suffice., Instead, it is often event line for each device. TFor a given eve
i necessary to collect data simultaneously into line the data bits from the attached devices
i a series of arrays each with different size packed together to form a descriptor address
| and number of dimensions and each associated which ends on a halfword boundary., 1In selec
i w1Ln the occurence of a different class of data bits from a device, tne DCI senses the
i "event" in the experimental situation. Further= ° size of data field provided (c. g., the conw
5 more, it is often necessary to collect these sion gain of an ADC) and abstracts the requi
: Cata from a large selection of data-acgquisition - number of bits from the most-significant por
"devices'" where the use and interrelationship of the data field. 1If the numdet of data bl
of these devices changes from experiment to required is greater than the number provided
i experiment. leading zeros will be inserted in the most
{ ' significant locatioms.
T The Data Collection Interface (DCI) serves
- two relatively independent functioms. First,
it provides 2 convenient generalized means of CONTROLS
Intercontecting a series of unrelated logical : 8 ;
devices into arrays, one for each class of event. Overall control of the DCI may be exerc
Second, the DCI reads data from the dLViCES, ) by either the experimenter or computer In
packs the date together to form 2 convenient particular, each event line may be turncd on
" descriptor address, aund then transmits that or off or triggered, each logical device may
address to the cemputer. A photograph of the be: ‘turned on or oif or reset ‘and the entire
first BNL user station is shown in Figure 1, DCI may be turned on or off or reset. The
etpeﬁkmuﬂte* may execrcise these controls -
througa pushbutton switches on the control
INTERCOXNECTING DEVICES panel. External signals mav _be used Co trip
r inhibic each event line independencly or
gntrol of the first function is exercised turd off or o er inhibit the catire DOE. &
t :gh an & % 8 ‘srray of lighted pushbutton event=1ine inRibit was orovided: prisarilyasy
§..-ches which connect the eight logical devices that sinzles ond coincidence Spectra may 2¢
te the cight event line controls. & logical Jmeasured simultancously wiltpout introdutiz:
excessively nigh count rates for the sincles
. - : =1 $oveticde Lo o |
FROmEC SReray CO“S iselon, line{s) are sampled repeatedly to effect a
+. i : oy lower count rate.
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LEGAL NOTICE

This report was prepared as an account of Govern ; wo
> ment sponsored work. Neither th 1 NI P arT, o
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. €S Any warranty or ri i N . . DAY TR TS TNY SiNy
racy, X il Y‘ " epresentation, expressed or Implied, with respect to the accu- m? y ;‘-.:"C AT L VR 51_.\,:,0‘.": TYGH

of any information, apparatus, method,
privately owned rights; or
B. Assumes any liabilities with res

Lren an ecvenc-line control receives a
TRISGER signal it ctransmics cthe signal to all
the cevices attachad to that line Trhe event
line thon becomes BUSY and waits Jor all devices
to resnhond with CONVERSION CONMPLETE, Wnen the
last device resoondé, the DCI services all ecveat
lines on a priovicy dasis. Dats are read from
all devices asttached to each eveat line.

event Liues o wnich it Is attached have been
servicec. Each device keeps ail other cvent :
lines to which it is attached BUSY until it is

RESEZT. The event-line controls are protected

against rnon-responding devices by resettinag

without servicing after a fixed delay. Aay

attacned device may also cause resetting without
servicing (e. g., an overflow signal from the

U tevel discriminator of an ADC would

Tne DCI also contains a local control panel.
his permits the DCI to be taken off line and
erated locally in order to monitor its. opera=

The use of the DCI can most easily be

understood by & series of examples shown in
Figures 2, 3, and 4 in which have been configured
a simple pulse-height analyzer (Figure 2), two
two-parameter and two single parameter analyzers
(Figure 3) and a two parameter, three single
parameter anc a three pavameter analyzer (Figure

igure 4 that the
same data from the ADC in device position 4 may
be used as many as three times for a single con- -
version. These three times correspond to
servicing event lines 3, 5, and 7 selecting 8, 10

and 8 bits of data respectively.
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- A major purpose of the Technical Infor-
mation Center is to provide the broadest
possible dissemination of information con-
tained in DOE’s Research and Develop-
ment Reports to business, industry, the
academic community, and federal, state,
and local governments. Non-DOE originated
information is also disseminated by the
Technical Information Center to support
‘ongoing DOE programs.

Although large portions of this report
are not reproducible, it is being made avail-
able only in paper copy form to facilitate
the availability of those parts of the docu-
ment which are legible. Copies may be
obtained from the National Technical Infor-
mation Service. Authorized recipients may
obtain a copy directly from the Department
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