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An (treerviey of CTP-N{rieian Contrnl and Lai: Acouisition Comnuter
Tmsnge at .the Los Alamos Selentific Lahoratnry.” G. T. Chandler. K.
Ae Flare, J« W. Lillbherp, and R. V. Wilkina, l.om Alamns Sci-ntific
Laboratory,

Camputors bave  heeome an intseral part of the eontral  and data
arquisition = ater; 7 - croral MFFa-ent Fustlon cvprpdments In the -8
nisigion. These  systera purt 1) monitor and/or control appraximately
aNN=10N0 gienals, 2) process from 40 to 250 diapnostic ehannels with a
maximupn plaswa  dischores @ nartefon rate of onne every five minutes,
#? 3) mrreate in an electrically noisr onvireament. Small to mediun
reala  nlcomputers interfaced to the e:periment throupgh CAMAC rodulee
Lave been vaed o meet thone  roqnl!rements. Svater shieldlap and
sroundineg  have been gliven apsclal ronalderatlon. Thene avatems arn
120 naed Ffor on=1fne data analveds aed are linlted ta e local OTR
netvork U'ser FRerylce Center where afdirlonal off=line analvals can be
porfartiod,

Bt pes e amel ie awnpleen of the e 4e Departront of Fonerpy.
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I35 TENINCT O

This parer in nn overvieu of the wae of eorpaters for  data
acquiaition and control uirhin the Controllod Thermoaurlonr Peaenrch
rrre) Nvizlon ar the Lae Alamaa Sclentlfie Taboratory (LASL). Tt will
errer the % qls 102l requiremonts and peneral Aecxien philorophy, &ud
tren trace the cxnanalon of enmauler ucage apd ooiatlon o teehnique
oor the saoorn and aever.] de-decs gluyes rarrator: -2 or FIralr need ofrh
CTE exprcrioeniae Fionlly, {r vi11 Ack:rlbe the declsn of the ZT<A0
rontral  amd data nequinfrion zyeten, vhijelr 1a the 1aleat system and is

carrent ly mder coner=urt!:an.

The charter of LASL®a €T niydcion I o explore altrorpgpf o

conecepta I the quest to huild s magnerleally confined placma Taslon

devieee York lesan wilh the toga.dal Z=pine, ou

has w2Vl ta Ehe precear reccapen o the Poaverse T inld Mack (l'""')‘

conflcurntions The BFP cond:fna. 1 v an axieveentrle  torolda?l
gumetle field  oeoretry conginting o0 0 paicianl Tiewd, proaueed by g
tarnidal current In the planna, wod o bopco 0 70000 vhage (e o lom 1.

reverand  putalde the plasma eolumne The rhvtn-p*nnhz, with a mopantie
Flold peometry wh:leh im nrtheponal to that of the Z-pinel, haa heen
extenzively 1revestipnted in hoth 1lasar ard teroldal coali-ur -t lons.
Plasma lon tempovarurea up to 50 million deprees and dern!:lca of
mevern]  timen (017 en™d have heen peaduced in the rheta=pinch devicrn.
Thu experiments une the same type of aardware - °d pone cimilar control
nil data acoulairion problema. Iahle 1 eontains a list of parameters
relevant tn CTR contre]l pystem deaipne ‘The cxperiments are carrled out

rn  large pun’ - 2d devices, which use spark-pap switched capaciter hanks
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stucine: up to 10 negajonlas af eperey at tene of ¥lVovelte, and cvhick
produce curronts up tn 100 negamps o« The plasmn VIfeeime ia rypicenlly
in the ranpe of 10 ro 1IN0 wmicroseenndg, reqelring data acqulsition
deviena whileh Liaece Interpal dara <Freraes. Tne ¢ o' rol ayatera mont
contronl and/or monitor up to n thousand varla™len, and cvrle secs-ral
tlnes A Geeeond o The deviees haye ropaebleElan rares AF | Lo 10 tlmes an
honr and are elaractoe-lzoed he hish clectriesi nalse lovela decine the
plasma discharyrse  fGround currents and  rpallated  eleetra=rasgaetle
Inrerferener are =n=foun prohlemsse The econtrel sysiem, which nay
Lrarre Lo opna . 1ot A <o Te or tvmy, reed oply he peatee]ad from
ph.tlesl dir ree fine data arqdsteieon condpoent, omm i nrhep hanAt,
mukt he protecked  Trea Lator ercaeo vhieh ew o e spurim, . dana.
inother pare of the nyatens L Phe pennde Vo ocrecaee S5 - Mnnyal- rq
wary  wldier gg ghery o0 Losuia v BB Ceonuter enfriniee, ana T sentom
deriancr wanL tate thia fact [uto acconnt:e  The "ma1" in  naovatnrc

w1 funelfen uplant,

/
[ LY T ||.-t,|‘:nﬂ1'|'l.

Softvnre

The roxul of aoftware dosien 18 to produre prosrama viilch are cary

to ume and casy to wmaintain. The required aperator iuvnt  should he

plifmined and the internction wlth the wperator shoula eceur 1p L



=
rort natnrai way possiblee For example, on the syatem deseribed hese,

' dnmgt j-. - tercd chea:h sy 'ech panela fe?' thiehwheel avitches oS

FUpnl Maniayyg are 1 gad 00! . faftemr- walntrenanee 1~ mado
eacfoy bhe podular den! o ord e use of 2 hizh Tevel languape roi an
FOPTREY, Ynr !> Toarg #y o 70w ite=n a poakrol 1anruaane Lhas  bhoeon
d¥lomed,. ™iis lanemarc: eco.c=a. - A FIla  af enan~unld deneription
Whe 2 wirleh e e2ecuted he o VIPTOAY o ool prucoen sr. "Ieh this

aaproach, L}« oprration of Lhe evrbrr mav he mod [T loed wimply hy adirinp

the cormun] lisr: mn repryraminge in FI"TRAY 1y reqal ~ed,

Har e it 1eabnwld tan édarm aeelular doufpsn Lechaiquesn. A
L

ntandard Jas asey, Phe ALYt gl sl el L Gl fov enay

el an t B T, . =t =t eontrel bed e
I veepr ot R el = Fote admpt oo of the wide ronpe
W Tagetleg s s o el Ty e P Farpt.

A reoy! o ple 31 nevaeleinene har bheep aovisrcd and ia vaed  For
hoth  ha:dwnr~ and noft~mres The e of ataadand nuenelatnre en™encen

eemeqp ! Lon belvweny penple o0 oo oor . ¢ hacksroent.

T.c elearrlenl arige provlens p,. (v avnd pepteratleslly. The
fovioer poon gnrractoriced e 2!l amareen, " eontrol ond data
aernl- 1! [an pqui;ment as recalyers, sv? Lle =<loeeat - reevired to

rchiove a damirea  Low pal 1.t el Vertige: Fee'nlnques —



i
ianlatleun, =h:li1dinp and traneient suppression —= are unied 10 cchiles -

the dasign goal.

Ll Pl Np 10

Sevllae

Tian T{rsr O cwporhivnl Lo vae a cornuter wean et 1lae, A Slap D
wax acnured {3 179 apd asko'le! aflne the dowica had  been A ~foned
and wns  aleeadv wyller connfroctinne The eoappnter vr orl~enlly u-A
only for date neeaigition bt laler anareod B ponltoring ool

aepa Joehart Mnetfomnm.

The: Seyllar Siemn 2 cortimmration i shaen In 1.0 o0 T B em
data vaa atored in rant tranaleat dieltdzers.  Slow deia e’ o o ob
voiteerm were poquired by a 128 clwpef il =rosa-, i 0 e i
(ADC)e The aprrrator conld contrnl the enmpul ar Lhrough  the punari- L
luyput  panele  AFter cach plasnn dlaciharge the trierlonl rocoruuord v
rcad and the data nknced on diske  The eperntor could exll up varfonn
dnta annlynis programs and vicew the reaults on a multi=-shannal 1! -
diaplaye. Additlonn! deianiled anaiysiac v . I'w o hin “har Sorviee
Center’r DPre=If.  The operating . s .o u=? ==~ M. Xorox Noeal=tioe

Ratch Mopitnr (PHM).
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Sccond Sipna 2

Tn 1971 & rurplua Fima 2 van ar- 100" Thin seryer an a data
armizition eompater for 4 ni111 experimenree The ennflewratlon of
fia reskten {3 eheem In Fpare 2. iriglnally all devices wera
irrerfacnd  unine Yoerox atawdard  Interfuace wnltue T P lrect
interfacenz hYare hoon replaced with  LAYAT atopdasd inke-Canng, Thin
eomputar wLef the zome Yoarox PR precaline ayeres nas the Sevllae

ro N re

Seviin TUn

" copstrmetlon of SoyYia 1V=P, = 7 pator 1luear  rlern n-"|".I|",
waa  horun in 1975, Thise e Bl FIpsh eorcoab-er cortrel agd garn
acyuisicion gratem dos e d oano s TR Y e s 0 e hen s,
et e At 1 ST Tk cempt e wlesen o wsron Prie s s T g
dingrans iy e, o Tme T Fee eteefooen e Mgt i Ty
L] B0 T F RS N L AL LU U i L TV I REFRES R (L S UL L LR LR T

FrmelY shl=h f= a pralef--fap. serapet ) ofqeTs hael e vngd geer = ome e
contr:1  lanmuage appreach  wns  derelepd an thia ayatm A Al e
con' ral and cdata nequanicion ok Oy da Lin 0o vin e I
hackrromd, whieh haan a A4 word virtual edidrezs smace, Ie woed Sor

mn=1line d. a0 annlenis,

TATIRT DFSICH

2T=-40, a larp. oo . ‘=pveh, I8 currently  under

cunatruction. It s thr pent e slaw dewles b i g CT At Laiw 1n
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.
whizh earrlea cut  all T/0 eperatlons with ZT=40 and providea cutceat
atatus Infoarmation, 2) a CAMAC (nterrup’ Landler, 3) a coutrol proconss,
whicrh & L coantrol Tanmape proeeaser and operator interfaece, and 4)
A Aacquent ial processor for Jdata acqui:-Ttlon programe.  Sineo PRTHOS TV
I n time=sharlng evelem, progrin develapuent, datn annlyela nnd
Al epant le desclopment ean e earell out eoacorrently  wich  deviee

aneral o,

R T N R A ' St e oavea fn vhlch S9=40 (s heinn
e e L ol prevtape e the nlarmn panel with e
swelated pandact v pud P popens B onqostle eopdaaenl o1 he
Togeat.ed 0 the plarrorm a=puned 1he topige The ~hheded roor contslnlap
the ez pivep, =i neqe s triom e’ = o0 el PImin s aulae oy Lo Iy
Vopales ol va e nl o 1i00 1o A oeoprpe! ey ronty tinn Ehin
wortal o arate and fneerfpes elrepgirey T Yo cten i ralay cae'n o at the

et Tt oo ool e pieoe Mo dtwertan wynjen ponep mnpllon ars Inooa

I T TR LI B [T LI rol oenter. "N pe i ooz Slog Banlea oape Waltlr oin
t-! premedy el e et T od b tapise Lo onc b awr i fary ban'
T L B T LY IF o 1 TTE BN T I ] LUR TR P

The megas it el il nl the ol daega, Lo hipe

et st cFad Toe g eelong of an eolabarabe star teoe seaqd g and g leld
ceer g et g pelat ey e fowadatetos Oemdaetorp corey spenn !
TRTPNTEN P N B LI . " . am A L LTI B L FTTRET RN |
e el HESUIUURETS vt Wil In owe ocal o eecllanay vhileh ace

clogterlar "o dentatm] Feom eaeh otbhery pd crenp e 3 bvies tae . o

the o Ffor -loa palg n the cone cte Tloors "ala Gaares Pt gl
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rurrents are lowing only in the gewnd=-wavn intnntionally cstablished.
Cound lonp arean nre mivimized by remming all cabloa hetueen varinue
parts of the eenerir -af alog e Prociew | pefens froune loap
protioem in 1t~ ronteal vieing ond whe Finine=pu?. eshlos hawe heen
miainlized by the une of fiper opt.. ".

"ae herpeerinl Lo ume AR et e b pween che eemilral eeater amld
i Ahin1d vnoe w18 optienl Fllern. Thear flher opile 1inkr were
aealenesd apd hytlt (o=l .y e elrenlerr In tha rantrol  conrer,
tulle ot on pee!rln- in ptaes ro the data ocquind! Inn eqid pacnt,
HEUNL Mgy im he prot-oked A ainct | Yenleal amere e peanafoner viiich
venld he Aq hizh ga nesqreal Yund=ed vnline These voltasen aru causmd
b sloasae I ccpapd papential o oreend e e 0 - et wre plaman
dis~"ar,ene e "k g -, 0 wvin amd eaclerl [unlatlon
w stk oo et -t gper - malenold  drlven
alr silae: i ol AP ponpnere! o tlhe decrles Fhie orh non=eepins i o
ptoar e s ey N «7 ot ] ] w g Frem witehen oeslod  rrmmed
i e e e "meleted 'ray ol Tioa iy, ey oy, e
Lienkey AL o - b pe o e pupptleny, e TRolpted ne Fhelre
Ao dinnt ione Pt Aanalaps open ave relerone ! to Ltha Toeal = unu!

Fiooe ¢ [Huiparoy 0o tees, et omplaoves In e o]

eI, RBioornd j.orriunm . e | L LR R R

Hitene apLi={yn paten . A0 el e deally eoy '.d A-alop

Peptaleorp Frm o ahpeotdzy das ™1, !
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placing,  nensr tie wtoruse  Corxlal eshle: from these junctinn boxen are
verrlod Ia 20 ten jneh eapper plpes to the chield room. T anp pipox
ar= In torp encaard in a 1/F “arh roo0] baz. The purposic of rthis
rrranaeront {n fvn folde The copper pipes, tlad ta the cahlas ot earh
em!, help to reducer  eronstalk. frusstnlk i’ furthar rveduend by
Vo Her earh eahle eereral ) haen throney a1 atael: of 1errite enren
sl e the WY peeams Toe nbael her, alan eoinceetoed o the ~ahloag at
or~l sl Incrracos Lhe diffusfon rige for enrvene Daduced  In the
v Toon Topeal by “be penduil azravy ond shiold roon, rad conpted hy

Tpur 7 je 2 gdiavrvg o the 1oyt of the cegdsmort iu thie ch? 14
rn vhieh alua hir A vLar ;. eand py: e STLAN LIS wg, rentend
1

o taal o oseptnbere il oo Jogasesl i the eeator of the roon. N 1ny
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