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Abstract. The developmerit of агсhiчiпg technology of оЬsегчаtiопаl data obtained with the
гаdiо telescope RATAN 600 and the б m optical tc:lescope during а реriосi of 25 уеаrs is disctrssed.
Раrtiсulаr stages аrе described, whic}r аrе associated with different арргоасhеs in the аrеа of
ехреrimепtа1 irrformation storage. Ехаmрlеs of iпlplernentation of sorne чеrsiопs of archive systeпis
based on соmрutеrs of different generations аге givcn.
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1. Introduction

Archiving of results of astrorrornical observatiorrs Ье-
gап to take shape in the 1970s in the рrосеss of
doing mаjог orbital astronomical ехреrimепts. Tlre
expenses fог the еstаЫishmепt arrd support clf cligi-
tal агсhiчеs accounted fоr а сопsidегаЬlе part of tlre
costs of space projec:ts, and the thesis of accessibil-
it1,, of the archives was to justify the total expendi-
turеs fоr ехtrааtпtоsрhеriс ехрlоrаtiопs. In grourrd-
based аstrопоmу, rl,lrеrе t}re lifetirne of а telesc,t_l1lc is
Ь1, at least arr оrdеr, of magnitrrde longer iharr the
t]\,егаgе tirne of регfоrmаrrсе of а space instrurnerrt,
rhe attitucle to archivirrg was quite differcrrt since irr
gгоuпr1 аstгопоmу рlеrпrапепt updating of both the
devices thernselvcs and аllрrорriаtе systeпis ofгесоrd-
ilig arrd acqrrisition of data. Irr tlie 1990s ti соmlпоп
аррrоасh began to fоrпr, when the expenses for estab-
lishing and supporting archives of ехреrimепtаl itifог-
rnation calne to Ье included in tlre costs of rrew ground
рrоjесts. Тhе рrоЬlеm of archiving results of the оЬ-
sеrчаtiопs made witlr аlгеаdу existing telescopes rvas
also vierved in а different liglit. Неrе is arr ехаmрlе. At
tire Confcrence devotetl to аррrаisiпg the prospects
of developпrcnt of ground- and space-based astron-
оmу in the XXI сепturу, it was notecl that there was
по рrоgгаmlпе of construction of new gгоuпd-Ьаsесl
telescopes iri Russia (Boyarchuk, 199,1). It was eпr-
pirasized that little ъ,аs known to the astroriornical
comIrrunity about the cltrtir obtained with about 10
.1-rпеtег class te]escopes апd очеr 50 telescopes of ttre
2-mеtег class, except fог ttie results publis}recl, Inean-
rvhile tlre агсhir.,еs of the sрасе-Ьоrпе telescopes аrе
ореп to геsеагсlrеrs irrteгested in thепi. А suggestion
folloъ,s frоп this tlrat having по mealls fоr the сrе-
atior-r of пеw аstгопоmiса] instruments, опе shor.rld

concerrtrate on tlre fоrпrаtiоп (оr bringing to оrdеr)
of аrсhiчеs of the obseгvatiorrs аlrеаdу made. Guided
Ьу t}ris, iл"е will attempt to give а background look
on the archivirrg of observational data at the Special
Astrophysical ОЬsегчаtоrу and, taking into account
good fortune апсi mistakes, to assess the prospects of
this urrdertaking.

The рrоЬlсrп of stогiпg expcrirrtental data of SAO
sprali8 as еаrlу as tlre 1970s, сопсuгrепtl1. with the
fiгst observatioris at tlre telescopes RATAN, 600 and
ВТА. Driгing the 25-1,еаr pericld of the observator1,
developпient, the instruments themselves uпdеrwепt
c}ralrges, пеw astrortornical devices апd rесеiчеr соm-
piexes wеге desigrred, а пtrпrЬеr of соmрutеr hагd-
and sоftъ,аrе generations superseded опе ariother, thе
ribservinр] techrriqrres and tlre reduction рrосеduгеs
rчеrе irnproved. Ali this }racl arr effect iп а паtuга-
fashiorr orr the оЬsегчаtiопаl data archiving technol-
tlgr, 1KonoIror,, l996a).

тhе evolution of the arcirives at sAo mаy Ье

viewcd as consisting of sечеrаl stages (Гig. 1). This di-
vision into stages is liclt рuгеlу c:ortventiona]: it rеflесt.
rеа1 processcs геsропsiЬIе fоr the foTnratioTr of раг-
ticu]ar аррrоасhеs arrd introduction of specific рго-
grапrmеs at certain time irrtervals. Grаduа] ассumu-
lation and gerreralization of ехреriепс:е in the sрhеге
of experirnental data storage пrade it possible to сrе-
ate dif{eгent аrсtriче systerns and their чегsiопs. Fiгs:
of all, this rеfеrs to the centralized systerns which sup-
ported опе оr Iпоrе astroliomical faci}ities and wеrе

indepenclent of оlэsеrчiпg рrоgrаmmеs. The develop-
пrепt of each of such systems lrad an ideology of ii.
оwп and relied оп the соmрutеr base atrd operatio:.
епчirопrпепt existing at that time. Frоm the рrеsеп:-
da1. poirrt of view the archiving systems сгеаtеd рrеr-l-
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ously had сеrtаiп constгairrts and demerits. Horvever,
it is tirеiг lorrg-term usage that provided eventrrally а
possibility of fогmiпg а соmmоп view on thc рrоЬlеrп
of long-duration stогаgе of observatiorrai information
and automated access to tlre data for subsequent рrо-
cessing or аrсhiче statistics collectlorr.

Неге we рrеsепt а Ьriеf гечiеw of the оЬsегчаtlопа1
data archiving technology at the оЬsеrчаtогу atid re-

sults of introduction of specific чеrsiопs of агсhiче svs-
tems.

2. Analog and digital forms
Tlre mаjог fасtог ttiat had а prirrcipal effect ori t}te

establishment of аrсhiчеs of two clifferent geneгatiorrs
was the fоrm of rерrеsепtаtiоп of clata at the outpLrt
of tlre acquisition systern , arlalog апd digital.

T}re first observations in the гаdiо гапgе rverc

made with the feed No. 1 of RATAN 600 usirrg tlie
broad-band rаdiоmеtеrs in 1974. The output clata
wеrе rесоrdеd оп рареr tape. Irr so doirrg, as man}r

as б rесоrdеrs operated сопсurгеrrtlу lvlric}i w,сrе

switched to арргорriаtе radiolrreters (clrarrnels) via
ап automatic гecordirrg device (t.lAR). Furthеr redrrc-
tion of astrononrical data оп the comllttters \vas per-
fогmеd after рrеliпiiпаrу rпапuаl digitizatiorr of рареr
rесогds.

Opticai observations with ВТА w,еrе staгted iп
late 1974 аftеr the fiгst б rrr пrirгог lл,,аs irrstallecl and
tested. Tire obseгvatiorrs п,еrе саrriеd orrt nrostl1, Ьу
photographic techniqucs:

о direct рhоtоgrар}rу at the ВТА рrirпе focus;
о photograp}ric rесоrdiпg of spectra rvith the

\,{ain Stеllаr Sресtrоgrарh a,nd. to а iesser exteilt,
with the sресtгоgrарhs SP-124 and SP-161;

о photographic irrraging in coшlbinatiorr with iш-
age intensifier tubes (spectrographs UAGS and SP-
160).

The first digital пrethoc]s wеrе supported Ьу
the eiectrophotometcr (EFIR) arrd, lieginning in the
late 1970s, Ьу the p}lotoelectric rrragnetometers and
the scanrrer of ВТА (Balega et al,, 1979). Results
wеrе presented in tlre analog (plates, rесоrds) апсl
digital (punched tapes) forrns. In 1978, dlgitiza-
tion of photograpiric piates ъ,ith the doпrestic auto-
пratic microdensitonreter was initiated (Grishin et al.,
1976; Nazarenko, 1981; Burenkova et al., 1982; Ко-
гovyakovskaya апd Цg1g1,yakovskij, 1983). T}iis wогk,
}towever, would печеr end irr corlrrersion of most of the
photographic sресtrоgгаms to а digital fоrпr.

Iп the еаrlу 80s the ВТА рrimе focus electrop}ro-
tometel, was used both in tlre classical пrоdе and fоr
гесоrdiпg of tlre пrопiепts of агriча1 of irrd1l,idual pho-
tons (Piпionov, 1983). Tlrc data acquisititllr sуstепr
had а "dead" time of 300 ris and ц,аs operated orr liilc
rvith tlre corrrputers \,4,-222 and SN,I-4 with а lirrritirrg

load of 70 kНz and 35 kHz, respectively. Later on, the
mettiod,лas based on the hаrd- and software соrпрiех
lv}rich provicled loss-free recordirrg of fluxes up to 150

kHz (Plokhotliiclrenko. 1992).
А пuпrЬеr of ВТА sсаппег improvements resulted

iп сгеirtiоп оf prerequisits fог realization of а dyrrami
c:al spectroscclpy techriique with а tеrпроrа,i resolution
of 32 rrrs (Somol,, 1988). А tц,о-рrосеssоr соmрlех сrе-
atccl rnade it possible tcl dil,ide the tasks реrfоrпrеd
iп the ргосеss of spectral irrvestigation Ьеtъ,ееп tr,vo

соmрutеrs, Elektronika-60 апd SN'I-4.

Т}пrs the atialtlg fоrпr of output data at the irii-
tia1 stage deterпrirrcd the c:haractet of поп,аutопlаtеr],

arc:hives of the first gencration, w}rich used io Ье а
пlеге collection of paller rес:оrсls in t}re гаdiсl гапgе
arrd glass plates iп tlre opticzrl гаr}8е.

The irrtroductiori of starrdaгd digital rесоrdiпg tie-
vices at RATAN 600 in tire late 1970s апd sоmс-
ц,hаt 1аtсr, еаrlу 1980s, at ВТА made it possillle
io establisli all,toпt,a,ted secoTrd-generation arctrives
databirses on cornprrter rrredia. The errtire furtlrer tld-
vanc:e clf tiгchiving techniques is associated exactly
ъ,it}r t}re digital fоrm of output data represc:rrtatiorr of
difГеrепt rlаtа acquisition systems. Frоm the чог1, Ье-
ginrrilig of rlpertrtion of thc: SAO пitrjоr tclcscopes uр
to the ргеsепt rпошtепt thc: rасliо telesc:ope RATAN
600 has Ьееп tlre leader irr systr:пratizing and storargtl

of ехрегiпrепtаi data, I}ris is eviderrced not orrly, ill,
1ack of prrblications orr optic:al data aгchiviirg iп t}re

1980s, but also Ьу thc rс:sults of соlпраrlsоп of tire
сuгrепt state оf the rirc:lrivcs of t}re optical and гасliо

гаIlgеS.

3. Gепеrаl characteristics of the stages

Тhе rvholo prececlirrg period of rlcvelopпrc:rrt, of data
аг<*liчirrg technology can Ьс divided into fоur stages
(Fig. 1);

I. T}re distinctiori cif thc first stagc t}rtrt Ьеgап in
1975 is the irrterrsive srrbstitutlon оf digital пrethods
of rесоrdiпg fоr analog. Tlris ргосеss rеfеrгеd orrly to
o}lservations in the rасliо rапgе and was implernentecl
at RATAN 600 Ьу way of introduction at the feclcis

crf analog-digital сопчегtеrs arrd аррrорriаtс rrpdatirrg
of t}re acquisition systems.
In the optical гапgе the arialog fоrm of data rесогdiпg
persisted.
Attempts u,еге lrrade at that time to realize tire fiгst
versions of automated obseгvational data агсhiчеs of
t}re гаtliо rап8е oll tlie basis of the seconrl-geriertitiolt
соmрutег NI-222.

II. The begirrrring of the second stage dates back
to 1980. Only digital recording techrriques wоrе al)-
plied ln гаdiо astrorroTn1,, rvlrile iп the optical гапgе,

a,Iorrg tith digital ntethods, plrotography ъ,аs applied
(ttre statistics of the techniques ernployed at ВТА carr

Ье fortnd in Panchuk (1998)),
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Based on the versatile third-generation comput-
еrs М4030 and ES-1035 (IBN{/360/370), full-fledged
archive systems of different type radio data саmе to
Ье developed. These systems used to Ье integrated
with specialized systems of irritial reduction, aIrd the
tasks of formation of archives thernselves wеrе treated
as local tasks of the SAO departnrents.
N,lultilevel аrсhiчеs оп computer media арреагеd
which reflected different stages of data reduction,
The problems of creation of automated archives in the
optical rапgе had begun to Ье forrnulated Ьу as late
as the 1980s, wherr сопрutегs of SN{ (PDP-11) type,
wilich u,еrе irrtroduced directly in ВТА observations,
Ьесапrе сопlшоп at the оЬsеrr,аtоrу.

III. Тhе third stage of the arclriving teclrnology de-
reloprrient, w}rich began irr 1989, is chaгacterized Ьу
tlre iпtгоduсtiоп of the first version of t}re integrated
агсhir,еs svstem supporting the archives of bot}r rаdiо
alrd opticai data.
Iп that регiоd the digital recording methods liecarne
preciominarrt, апd the problern of experimental iпiЬr-
rnation stоrаgе aggravated fоr пrапу оЬsеrчаtоrч sub-
divisions.
А пеw approac}r the conception ofa uпiflеd агсlriче
of observationai data - fоrrпеd the basis of thc devel-
oprnents irr the field of агсhiчiпg. The аррrоасh ll,as
implemented through integration of severa} types of
archives based оп computers of SN{ series.

IV. Тhе fоuгth stage reflects the сuгrепt siate of
development in observational data arclrives.
Based on the analysis апd generalization of experi-
епсе of establishing the ргечiоus versions of archive
systelns, tlre idea of the unified агсhiче of the obser-
vatory rесеiчеd furthеr рrоsесutiоп.
А rпахimum integrated, as to different types of оЬ-
sегчаtiопа] data and systems supporting thеm, ореп
and flexible system of data archiving is considered
most promising frопr the point of view of efficiency
and stогаgе of experimerrtal data. Неrе the open sys-
tem is опе that is readily adaptable to пеw types of
ехрегimепtаl data atrd its flexibility provi<les fоr а
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Stage lll Stage lV

о Data integгation о Мах. integration

о First united о united multilevel
archive аrсhiче

mахiшum degree of meeting variotrs requests of as-
trопоmеrs.
Such а systeпr, based on the present-day соmрrrtеr
technologies: IBN'I РС, Unix-like operationai enviгon-
rnent, net facilities including reaiization of external
commuriication channels via Iпtеrпеt, is currently Ье-
irrg wогkеd out and intгoduced.

4. Original automated archives
The fiгst work очеr the cl,eatiorr of а logically finishecl
archive systenr at tlre оllsегr,аtогу was started in 1976

fоr the Ыоасl-ьапd radiornetric data of the feed No. 1

at RATAN-600. The соmрutеr \n,222located at the
RТА site, 40 km arvay frоm the radiotelescope, was
used as the basis.

4,1. Collection and trапsроrt of data

The acquisition system of the feed No. 1 was
а гесеil,irrg-mеаsuriпg cclmplex including б сm-
wavelength гаdiоmеtегs and а G-channel autoпratic
rесоrdiпg device UAR-6 with а tape рuпсhеr PL-20
(Friclrrran, Cherkov, 1975) connected tcl the output.
Tlre пurпЬеr of charrnels was Iаtег increased to 9, and
the гесогdiпg was executed with the device UAR-9,
Results of multifrcquency observations were output
to alr 8-track tape.

Тhrсс gепеrаI rerrraгks hаче to Ье пrаdе right
аъ,ау:

. Сопсurrепtlу with placing in sегчiсе of the first
digitai acquisition systems а need fоr definition and
fixing of two notions -- struсtur,е of ou,tput data апd

fоrmаt аrоsе.
. since these systems wеrе operated without the

local computer suрроrt оr such а support was rаthег
liпiited, the structures of output data and their fог-
mats represented directly the specific clraracter of the
acquisition рrосеss.

о In this соппесtiоп the аrсhiче and/or ргосеss-
ing systems wеrе loaded with ехtга functions of data
decoding which are unusual to them.

* ODAflex

Figure L: Stages of deuelopment о! archi,uing technology ot' оЬsеruаt,i,опаl data iп SДО,
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The infoгrnation output of t}re рrimаrу acqtrisition 4"3. Data arclrives of the system PILAT
system of hoad-band radiometers was а collectiorr of д . 1l
numerical аrrауs obtained irr the mоdе, nr."riiruri",r As thc*arc}rive lnediar, tlre опlу suitable fсrr this рur-

л_.::_л; 1lose 3j-tппr пtagttcrtic tapes of the сопIрцtеr М,222
апd rесогdlпg oI tne oDJect. Inese аrrа},S corllalnea
sets of the so-called "cycles of polling" 

"f 
й;й;;1 weTe used at that tiTrre, Data of racliortretric сhаrl-

channels ** Some mixture of counts. Rеsults;"й;;: tlt:is с:оrrеsРопdiпg to different wavelengths, siтrglсъ

vations of discrete and extended radio ,ou..", ,"r" |rcquency- 
аrrауý, were recorded оп МТ as sераrаtе

thus accumulatecl for sечеrаi days, and tb"n .o*-u- files in blocks of fixed length of 430 45-ilit words,

nicated mапuаllу to the сопtрutеr N1-222 а,, ."rr, "r 
The archive media were filled successively as da-

punchecl tape fог further archivittg (Fig.2). ta аrгivеd iп pseudochrort,olclgical оrdеr, This оrdеr

Sclmewhat lаtеr, а unified data acquisition system ::лi,:}1,: 
irrforпration was conditioned Ьу the fact

for sечеrаl feeds was irrstalled at the .*di" ;;;;- that the. data would usually Ье transпtitted аftеr the

RATAN_600 (Fridпrап, сhеrkоч, 1975; petroi; 19#i ::i:_'r'":i:" 
of observing рrоgгаmшIеý (оr their рагts),

The data wеrе transmitted to the small ;;-;; vl]rich alterTrated frequerrtly, This ц,YпiРSlеd mos,lIr

ЕIесtгопikа К200 Ьу commrtnication lines. ц,lrеr" thc,, ::?,,1_:u",lled 
гаре ц,аS uSес aS tne пuпеI, lпооlа:

wеrе buffered оп а 9-track magnetic ,"р" (N;;) ;i;b Y1_1l1 
challge О'п'еr to N'iT, the Оrdеr of rеСОrd-

preserving the initial fоrmаts dcterrninecl ;; ;; 1'jЧ.l1l:,]h" 
аГСtrivе ЬеСаmе Practicallv СhrОПоlОgiСаl,

receiving-measuring сопrрlехеs of the r""ао. ii,,r."u ',l :}:л"]' 
also tle rroted that not all the data аrгiv-

пеw чагiапt of trапsроrt of observatio"ul r.rurir'*l'r, ,:члlт: 
'ne 

data acquisition sl,steпr (althouglr the

the aid of fuIT rееIs, whic}r was mоrе.""*",""r'",,.i P::'l"j,_'1T:ilTT] 1l]_"л'i1",'-ittеd 
fОr archivirrg,

rеliаые аррсаrеd l,::,Hl:;i::",.-Hil lJJ,yJlfiT;l;l,jJ"i:il
sbrvations, u,hich fail to get into the archives, rепtаiп

4.2. Тhе archive systern PILдT iп the possession of аstrопоrпегs and eventually get

lost.

The systern PILдT was put irrto орегаtiоп iп 1977 Iderrtification of аrсhivе data was provided for in

atrd rерrеsепtеd а package of рrоgrаmmеs developed tп,о ъ,ауs:

in the language Autocode BNI-4/220 in the еrrчiгоrr- 1. Witlr the aicl of file clescriptors, which inc]uded
nients OSPO for the сошrрutеr М-222; the p.ackage is suсh рагаmеtеrs as tlle rtumЬеr о! th,e seri,es of оЬsеr-
independent of the processing systems. Taking irrto чаtiс,п, tlle d,ate of оЬsеruаtiоп, the ti,me of obserua-
account the planned updating of the feed N9 i .: ti,on, lleQt,пs, the пшпЬеr of the сhаппеl е|с.
quisition system, PILAT was realized successivel1, irr 2. Ъаsеd on the arclrive catalogue formed Ьу the
the fоrпr of three vеrsiопs: System as а listing in the process of data гесоrсliпg

1.0 6-сhаппе1 punched-tape inpirt; intoJhe,aгchlves, In addition to the раrаmеtеrs frоm

1.1 9-clranne] punched-tape input; the file_ dеsсгiрtоrs, the catalogue contarined the пum_

2.0 9-сhаппеI input with а Ьuffеr \4Т. ber,,s tlf аrсhiче r,o]urrres and blocks indicating the lo-
catiorl of files orr thе media.

Fоr every observation the sуstепr реrfоrпrеd tht, '.lп апсl recogrritiorr offoilowing: .,..,i,i]i';JilT::';i,'fi:"]:::: The idclrtifitatiorr of

о input of initial data frопr the Ьuffеr with t}re rаdiо sources was made Ьу tlre series пumьег ог Ьу

aid of tlre рuпсhеd-tаре rеаdеr FS-i500 ог the mag_ tlre date апс1 tirnc of observation,

rretic tape rесоrdеr NML-67; 
* 

Tlrrl object of dralving from the аrсhiчеs is а file

о clecoding of sегчiсе infornra,tiorr; --. а single-frequency а,rrау, The catalogue rмas mainly

о correction of detected malfunctions; :i 
,j',тj;i;iъжi:т?"r,il;,Jjil*т,ъffi:ч;

' soгting over chanrreisi coorclinates оп а rпесlium in the fоrm of the пumьеrs
о reduction of calibrations; of tlre first Ыосks.
о rесоrdiпg of data into the агсtiiче оп N{T оf Тhе агсlriче of the system PILAT in the logical

\L,222; respect is the siпiplest single-}evel observational da-

о journa}ization of recording to t}re arc:hive; ta archive, wlrich rvas supported Ьу elernerrtary auto-

о drawing of data frоm the archive fclr subse_ mated seгvicirlg ilr conjunctioTr with а lаrgе numtler

ciuent processing. of matrual opeгatiorrs. The whole а,rсhiче was }ocated
оп 47 r,olumes of N,IT and containcd сlоzепs of N4b of

Тhе system рrоgrаmmе corrrponents fог fetch of ехреrimепtаl data. Because of the shortage of media,
data frоm the archive wеrе incorporated in the рrо- tro copies of the archive volumes wеrе made.
cessing systerns SON, SOI\T-2 and SON-4. Despite the пrulti-stage сhаrасtеr of data сопчеr-
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sion and the remoteness of t]re rесоrdiпg and process-
ing stations, the established аrсtriчс systern PILAT
functioning duriпg the years 1977 and 1978 together
wit}r the рrосеssiпg systems SOi{, SON-2, SO}i-4 Ье-
саmе а standard tec}rnological element in the observ-
ing сусlе of tlre radio telescope RATAN 600. It ар-

реагеd helpfui ilr archiving and processingof hлl,пdrеds
of observations of rаdiо sоurсеs irr the continuum of
the rаdiо rvavelength rап8е.

In t}rat регiоd, certain rvork assclciated with
archir.ing, but, first оf ail, with пrathematical reduc-
tiorr of observations was done fоr оthеr types of rа-
dio data (fог instance, the system NIOSN, radio spec-
tгоsсор}, lаЬоrаtоrу, feed cabirr No. 2), hоwеr,еr, it rvas
of а slight11,, different сhаrасtеr. In раrtiсulаr tlris rvas
conditioned Ьу the fact t}iat the rnain body of оЬsег-
r-ational data саmе exactly frоm the feed cabin No. 1,

brrt riot frоrп the feed cabins No. 2 arrd No. 3. That is
rvhy, the archive of the PILAT system сhагасtеrizеs
the distinctions of the first stage of de,,,elopment of
the агсhir,е technolog1, at SAO.

5. Multilevel archives on а пеw соm-
рutеr base

The major factor that determined the shift of the
archiving systems to а qualitatively new 1evel r,vas

thе introduction of чаriоus corrrputing facilities at
RATAN 600 in the late 1970s and еаrlу 1980s. The
use of the пеw, computer technology manifested itself
both iп the designing of data acquisitiori systems and
in the сгеаtiоп of new data processing svstenis.

Iп 1979-1980 the acquisition of rаdiо data was
mairrl1, suррогtеd Ьу the cerrtralized system оп ttre
basi,c оf the computer Elektronika К200 located iп
the 1аЬогаtоrу building, This rеfеrrеd to ali thrее
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directions of investigations саrriеd out at the гаdiс
telescope: corttinuuпr оЬsегчаtiопs, spectral and solal
observations rvith the feeds No. 1, No, 2 апrJ No, 3.

геsресtiчеlу (Petrov, 1986; \Ъпgеr et а1., 1982; Во-
god et al., 1985). Ноwечеr, tlre small rеsоuгсеs of thе
coпrputer Elektrorrika К200 itself, tlie fаilurе to соп-
duct соrrсrrгrепt obseгr,atiorrs wit}r different feeds uti-
lizing ttrat 1evel of centгtr,lized accumulatiorr led to а.

<leveloprnent of local (autonornous) accluisition sl,s-
tems at thе feeds оп t]re basis of rnini and пriсrо-
сопtрutеrs \,1-400, Elektronika-100I, Еlеktгопikа-60
and \4trRА-60. Later оп, at t}re beginning of ihc
1980s, thcse systeпrs, pгoviding loca] tlata acquisitiur.
and ЬufГсгiпg оп magnetic tape witlr t}re aid of the
NNIL-67 irnd IZOT-5003, Ьесапrе t}re mаiп sоurсе:
of diffегепt types of experinrental data (Larionol е:

а1., 1981; Bogod et а1., 1982; АlfЪrоча et al., 198б.
S}ratilov, 1987; Vепgеr et al., 1982; Petrov, Shatilor,,
1985; Ivanov et al., 1982а,Ь; Z}relenkov, 1982).

Orr the оthег hand, placing in sеrчiсе at RATAN
600 of the rriultipurpose tlrird-geneгation computel.
N'I.1030 in 1978 and trS-1035 at tlre Lоrчеr ScieTlti{lt
Site of SAO somewlrat lаtеr оffеrеd quite пец, possi-
bilities for designirrg of adi,anced archiving апd data
processirrg systems. Having considerabie advantage.
in mепtоrу, speed ofthe сепtrаl ргосеssоr, rапgе ofex-
tеrпаl devices, rаtе оf exclrarrge rvith externa] mеmоr-,,
arld capacity of ttre media очеr the sесопd-gепегаtiо:-
соrпрutеr \Ц-222, these cornputeгs Ьесаmе tlre bas1-
fог the development апd implenrerrtation of variou.
рrоЬlеm-оriспtеd ргоgrашmе systeпis uпdеr suрроr:
of роwегful errvironпrent OS ES and DOS ASVT.

The del,eloprnent of fully independent acquisitio:_
systems at the feeds in the еаrlу 1980s as rveli as til-
capabilities of соrrрutеrs of t}re third generation i:_

establis}ring special-purpose data processing systeIt.:

1 40km
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Figure 2: Д sсhеmе of archi,u,ing radiodata iп late 70s
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Ied to а highег ieve1 of aцtonomization of different
аrеаs of геsеаrсh at RATAN-600. In particular. this
had arr effect оп the solution of the рrоЬlеm оf obser-
vationaj data archiving.

Experience gained in the establishnrent arrd реr-
fоrmапсе of the first archive system PILAT made
it possible to initiate development clf а new systern
FERAN оп the соmрutег N44030 in 1979, This sys-
tem was intended to suрроrt сопtiпuum observing irr
tlie radio rапgе witlr thc feed No. 1.

5.1. Acquisition and cornrnunication of Ьrоаd-
band radiometer data

In 1980 the last чеrsiоп of centralized co}lectiorr оп
the basis of the srnall соmрutеr Eiektronika К200 ъ,аs
used for the observatiorral data of the fecd Ncl. 1 rа-
diometers.

In the соursе of obseг,"ations the infortnation ц,аs
accumulated and buffered wit}r the aid of the tape
rесоrdеr NNIL-67 оп а 9-track rnagnetic tape. The da-
ta had the same struсturе and пеаrlу thе sаmе fоrmаt
as in the period of operation of the 9-channe] versiort
of the system PILAT 2.0. Therr tlre Ьuffег N{T ъ,аs
marrually trarrsferred to the соrпрutеr NI4030, ассо-
modated in the sаmе lаЬогаtоrу Ыrildirrg, fоr subse-
quent archiving and processing (Eig. 3).

TIre buffer medium initiai data wеrе rесоr,dеd with
а density of 16 llit/rnm (400 bpi), whiсh is rrot rеg-
ulаr fоr NI4030. Fоr this rеаýоп, the stage of пrаiп
reduction was ргесеdеd Ьу ап arrxilia,r1. stage of data
rесоrdiпg п,ith the aid of arr autonontous рrоgrапIlпс
Packer орегаtiпg wit,hout t}re ореrаtiоп systern (OS):
data of а1] observations wеrс геаd frorrr tlre Ьuffеr
tape, сопчеrtеd and copied Ьч rnearrs of standard
dгiчеs ES-5012 оп аlrоthег N,IT 1,olume, Llut having
already а standard derrsity, 32 bit/mпr (800 bpi). T}re
iпfоrпrаtiоп obtained after suc}r а tгапsfоrmаtiоп rlаs
сопsidегеd as initial for FЕRАN.

5.2. The system FЕRАN fоr initial processing
and archiving

The systern FЕRАN was essentially an arc:lriving sys-
tem integrated with tire package of рrоgrаrппIеs fоr
initial processing siпrilаr to the SON type for Хr-222,
А11 the FERAN software) numbering очеr 100 соmро-
ttents, was developed in the larrguages of АssеmЬlеr,
FORTRAN-IV and PL/1 and functioned uпdег corr-
tго] of the operatiorr system OS ES (OSi 360).

The system was implemented as two versions:

1.0 archiving arrd а nrinimurn set of
reduction procedures;

1.1 arclriving and an extendecl set of
reduction рrосеdurе-ч.
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The fогmеr l.ersion rvas tested with observatiorral da-
ta iп late 1979 and placed in sеrчiсе irr FеLlruаrу
1980 Ьеfоrе the first lcing-term experimertt "Co]d"
was started. The latter rvas realized irr 1ate 1980 after
modificaticln and extensiorr of the basic set of рrосе-
dures.

Taking into account that for the continuum rа-
diometers the old data acquisition systeпr with the
estab]ished (though rrot quite corrvenient) data struс-
ture arid fоrmаt was used, the system FЕRАN, as
well as PILAT, had to реrfогm sопrе extra functions
of data dcэcoding. This resulted in complicatiorr of tlre
system architecture, п,hiсtr, as it was, had а multilevel
logical orgarrization based on lnaximrrm пrоdulаritу.

Fоr every оЬsегчаtiоп FtrRАi{ provided:

о input of initial data frоm tlre Ьuffег rncdium
чiа ttre maglrctic tape rесоrdеr ES-5012;

о decoding of service irrfoгmation;
с rесочегiпg frоm еrrог conditioris;
о sогtiпg о,п,ег t}re channels;
о геduсtiоп of са]iьrаtiопs:
о ргimаrу processing of initial rесоrds;
о locatiorr of data on archi,,,e \{Т of М4030;
о соrгесtiоп of contents of the catalogue of the

аrсhiче пrediuпr;
о jouгnalization of processing;
о dгаr.чiпg of data frоm t]re aTclrive for subse-

querrt processing.

The systenr was corrtrolled with the aid of stan-
darc1 mасrорrосеdrrrеs fоrmеd as jobs iп the 1arrguage
JCL (Job Сопtгоl Larrguage) of the OS ES.

}'ERAN lrad the foilowing distinguis}iirtg featuгes:

1. The job fоr the processing was forrnulated Ьу.

the аstrопопlсr in а defirrite stапdаrd forrn.
2. Any stage of data conversiori ъ,as irrtеrргеtеd

Ьу the systeпl as the accomplishпient of а particular
рrосеdurе.

3. Irt conrrection with the fact that any рrос:еdurе
had а standard input and output, the чегsiоп of рrо-
cessirrg was c}rosen Ьу the astrononer arrd specified
as а gгарh of start of tlre procedures (of any соmЬi-
nation expedient frопr the оЬsеrчег's poirrt of view).
The grap}r of staTt of the рrосесlurеs is раrt of the job
fоr the processirrg.

.1. Recording irrto the archives was treated Ьу the
systetn as alt ordinary рrосеduге of рrirпаrу рrосеss-
1rg.

5. Extensive use ý,as mаdе of thе рriпсiрlе of
defau]t in both iderrtific:atiorr of channels (single-
frequency аrrауs) and specification of раrаmеtеrs of
раrtiсulаr ргосеdurеs and thе gгарh iiself.

Тhе system рrосеdurеs iпсоrрогаtеd simple mаth-
ematical cotrversions and functions of output of
results to differerit media, the rесоrdiпg into the
аrсhiчеs included. Each рrосеduIе ll'as identified Ьу
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а unique two-symbol паmе, е.g. Т1 -- correctioTr fоr

the tiпie constant т, SH - аrrау shrinking; 21 -
liпеаr Ьасkgrоuпd subtractiorr, ВF -, orrtput to t}re

archivcs.
since апу рrосеdurе could iri the gепеrа} c:ase Ье

specified iп the grарh пrапу times (the оlэsеrчеr ъ,аs

responsible fоr the correctness of use), the recordirrg

into the агсhiче (ВF) couid fогmаIiу Ье регfоrmеd af-

tеr ariy sequence of processing ргосеdurеs. Tlris mаdе

it possiЫe to сrеаtе m,ulti,leuel archives with the help

of FtrRАN, since the input data fог реrfогmiпg Solne

processing corrlri Ье both the initia] data frоIп t]re
buffer МТ arrd archive data of arry leve} (Konotrov et

al., 1983). In additiorr, а special рrосеdurе ачеr-

aging of rесогсls of several observations r,vas геаlizеd,

The inpr:t for it v,,as the аrсhiче data aione.

5.3. The principles of multilevel агсhiчеs

T}re systenr icleology сопсеrпiпg the cornbination of

рrосеdurеs апd their iпtеrргеtаtiоп in ttre ргоссssilrg
gгарh ofl'cred sечегаl possibilities at опсе:

1. Batch rесогdiпg (unattended Ьу tlre tls-

trопоmегs) of initial data into thе arclrives if tlre

gгарh contains опlу the invocatiorr of а single рго-
сеdurе ВF.

2. Forrnirrg the archives оп the basis of initial da-

ta, but аftеr реrfоrmirrg some canonical set of рrосе-
dures rvhich could Ье regarded as соmрu}sоrу геduс-

tiorr:

(redrrctiorr рrосеdtrгеs> ВF

3. The same as 1 alrd 2, but olr the basis of data
of а сегtаirr intermediate аrс}riче.

4. The same as 3, but with an arbitrary set of

геduсtiоп procedures.
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Along with this, one could take account of ап ad-

ditional aspect linkecl with the arc}rive conterrts:

о basic аrсhiче inc}udirrg trll the data of the ас-

quisition system;
о аrсhiчеs of irrdividual observing рrоgrаmmеs;
о personal archir,es.

in this cclrrlrection t}re following corrventiorrs wеrе

aciopted:
А. Tlrc basic archives is estaЫis}red after the ге-

cluctiorr (point 2) that involves two рrосеdurеS: соr-

rection fог the time cclnstant т and slrrinking of the

arrays of the chalrrrels with coe{ficierrts proportionai

to the и,avelength ) (a1loi,vaTlce for information rеduп-

dancy атrr1 savirrg of the шеdirrпr).
В. The archives of mаjоr observational pro-

grапrmсs (of the type "Cold" (Вегliп et а1., 1981:

1984а,Ь)) сап Ье established оп the basis of point 3,

С. Private archives аге created iп vierM of point ,1,

А11 епumеrаtеd above dсtегrпiпеd tlie principais ol
organizirrg the multileve] obscэгvatiorral data arclrives

of tlre systern FЕR,АN (Fig. а),

5.4. Data аrсhiчеs of the system FERAN

Fоr the аrсhiчеs of arry level reeled rnagnetic tapes

20 N,Ib in capacity witlr а density of rесоrdiпg о:

800 bpi were used, access to the archives was рго-
vicied via fast drives ES-5012.

The gепегаI organization of volunres was the sаmе

each observatiorr rvas risrrally rерrеsепtеd as а singlc

file containing sеr,егаl frequenc_v alrays channe_

гесогсls. It was admitted possible to irrclude severa,

obseгvatioIrs in one file. Each аrrау Was in the fоrп,

of orre block of чаriаЬIе iength (of indefinite length

in terrrts of the OS ES; the foгrrrat U). The rnaxinluIl,

block size was 32080 bytes. This раrаmеtеr impose:

I
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а rеаsопаьlе сопstгаiпt orr the duration of опе оьsеr-
ration according to the frеquепсу of polling of the
channe]s: 10 Hz 4h, 200 Hz l2u' .

Опlу magnetic tapes with standard labels (SL
type) wеrе used.

Тhе rrredia for the llasic агсhir,е ]л/"егс] fillс:сi suc-
cessively as the data аrriчсd in strictly chron,ologi,cal
оrdеr. The arc}rives of irrdil,iduaI рrоgrаrпrпеs \чеrе
formecl after completion of observing cycles anci oril1,
fог thе sake of corrvenierrce of subscqucnt proccssilrg.
The fi}Iing of persorral arclrives was uпdеr сопtrоl of
the аstrопопrегs theпrselves.

In tlie gепеrаI case identification of archir.e data
was provided in two ways:

1. With the aid of tlre descгiptors of sirrgle-
frequenci, rесоrds, whiclr inciuded suctr pararrreters as
th,e i,dentifier of оЬsеrчаti:,оп (concatenatiorr of rеgrtlаг
object rrame and <late of observation) , ch,o,nrlel identi;-

fеr (concatenation of п,avelengtjr arrd Stokes раrаrп-
еtеr), rзсоrd stаrtiпg t,ime, оЬsеrчiпg rпоdе, time t:оп-

stant т, and also sоmе parameters of the precedirtg
processing. The rесоrd descriptors rvere еmрlоуесl fоr
the archives of all levels.

2. Ву mеапs of the catalogues of агсhiче volumes
developed Ьу the system iri the forrrr of speciai files оп
the device of direct access trS-5052 in the process of
data location into the archives. Тhе catalogues wеrе
suрроrtеd only fоr the basic arcirive and aгc}rives of
the "Cold" experiments alrd contained the data that
optimized drawirrg of data on the archive media, iп-
cluding automated recognition of чоlurпсs.

The subject of fetch frопi the archive was а single-
frеquепсу rесоrd which was dеtегmiпеd unarnbigu-
ously Ьу thrее раrапrеtеrs: dole of аЬsеrчаti,оп, r,acli,o

sоuтсе п,аmе, апd chartne,l idelttifier, Tlre narrre of the

object was specified in t}re rеgulаr fоrm:

R.соаrr + ddd,

w}rеrс aocrcr is the гigirt ascension (hclrrrs, mirlutes),
diirt is the dec}irratiorr (degrecэs апd tent}r fractions).

Thus, as а rеsult of functionirrg of tlre system
}'ERAN, а пrultllevel archive of data of Ьrоаd-Ьапd
rаtlitlrпеtегs, whlch inclucled abclut 5000 observations,
r,vas estalllished alrd supported. Nеаrlу 90 % of ttre in-
fоrmаtiоп а,rriчiпg frorn the feed No" 1 was stored in
the sl,stematized database after its prirrrary рrосеss-
ing. The whole агсhiчс was iocated оп sечеrаl tеrt,s of
N,{T volunies and containe d hu,пdrеds of N4b of ехреri-
rnental ilata. Due to tlre shortage of media, the copies
of N'IT wеrе made only fоr the рrоgrаrпmеs "Cold".

'IIre systerrr FERAN was а standard systeTn and
provided support of observatioTrs iп the contirruurn of
the rtidio rапgе for 4 уеаrs: frоm 1980 tlrгоug}r 1983.
Тhе аrсhiчс сгеаtеd rvith its aid becarrne а ргilпагу
soLlrce fоr establislring seKlndary archives on апоthеr
hаrdп,аrе. Тhе otlservational data pгocessing is sti]l
in ргоgrеss.

5.5. Aгchiving of spectral and sоlаr raclio data

Along with the development of the system FЕRАN
fоr the continuurrt data саrriеd out Ьу the grorrp of
software of М4030, designing of а systeпr fоr рrimаrу
ргосеssiпg and аrсhiчiпg of spectral data (feed No.
2) was uпdеr way in the lаЬоrаtоrу of гаdiо spec-
troscopy a,nd sоlаr data (feed No. 3) in the grоuр of
sоlаr investigatiolr at RATAN 600.

In 1979 the system N{IOS]ý,2 (Alferova, Gosachin-
sky, 1979; Gosachinsky, Alferova, 1982) was put into
operation. Тhе system functioned orr the соmрutеr
N{4030 in tlre епчiгопmепt DOS ASVT. It rvas used

г_
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to execute standard processing of spectral radio da-
ta, and, as а version of output, archiving of results oti
N'[Т was provided fоr.

The archive suррогt of sоlаr observations in 1979--
1981 rb,as ensured Ьу the system NIONITOR,I,GSO
оп the соmрutеr ES-1035 iп the OS ES (Aridrianov
et al,, 1982). Takirrg into ассоuпt the new capabilities
of гecordirrg соmрiехеs of ttre type IKAR, the second
чеrsiоп of the system N{OI{ITOR II-GSO was put
into operation in 1982. The basic archive of sоlаг data
was fоrmеd оп rnagnetic tapes (NL type, fогпrаt F)
and contained about 2000 observations coverirrg the
pericld 1979 1989 (Plotnikov, 1991).

In the ideological respect the thrее sl.sterns,
F'trRАN, N,IOSN 2 arrd \{ONITOR I(II)--GSO, wеге
iargely unlike sirrce they took ассоuпt of the specific
сhаrасtег of t}reir types of observatiolrai data: their
structrrre, processing, rrrethods of ассеss, iderrtifica-
tion etc. Nevertholess, tlre lопg-tеrm utilization of thе
systeпts at SAO resulted in tlre сrеаt,iоп of t}ircc to
а certain extent arttornated оьsегчаtiопаl databases.
This fact characteгizes the пrаiп clistirrc:tion of t}re
second stage of tlre arcirivirrg technology develoil-
ment.

6. The first integrated аrсhiче of the оЬ-
sеrчаtоrу

Irr the late 1980s the digital nrethods of clata rесrlrd-
ing irr t}rc optical гаrrgе аlrеаdу found extr:nsir.e ар-
plications at SAO. The large пumЬеr of r,агiоus opti-
cal der.ices available arrd of the qualitatively Ilew sys-
terns evo]l.ed fгоm therrr increasecl s}rагрlу the alnount
of irrforrnatiorr irr thе digital forrn. А naturai conse-
quellce of tlris is that solution of t}re obscгvationtr]
data stогаgе рrоЬlеm becatne пiоrе pгessing.

Tlre соrпрutеrs SNlt (SN,I-S, SN{-4. SN,t-1.120,
\IERA-125, \,1ERA-685) tlrat wеrе extertsil,ely used
at that time displacecl conrpletely the big general
use сопrрtitеrs \{4030 and ES-1035. T}re new (]onl-

рutеrs рrо,,,iсlеd the аstrопоrтrсгs ц,,ith rrror.e reiiable
апс] accessible coпlputirig faciiities, rTtricil, {irst of al1,

ргоrrrоtеd tlre developlncnt of the гeceiver-rneabrtгing
corrrplexes of the te]esclopes. Еrоm the poirrt of vierv of
estaЫishirig arr archiving systems, the SN{ соmрutегs
had esserrtial derrleгits: smаll capacity of tlre rnedia
and low гаtе of exclrarrge with extcrrral stогаgе. !Ъг
instance, tire rnagrretic tape dгiче IZOT-5003 lraci ап
exc}tatrge rаtе of 10 kb/s and rrtilizcd а rееlесi mag-
netic tape 10 N"Ib iп c:apacity witlr а data cierrsity of
800 bpi; the пragrretic disk cassette-tvpe drive IZOT-
1370 300 kb/s and 2.4 N,Ib. respectively.

Еог tirese геаsопs. the mоst соmпIоп пiethod of
data stогаgе ,"чаs simple copying (Ьuffеriпg) the dirttr
аftег оЬsег,,,аtiопs ott tlre storage rrledia (usually, rnag-
Iletic tape) rvith t}re aid of tlre starrdard facilities of

J{оNо.\Iои PAi\ICHUK

operation systems. Тhе рrоЬlепrs of suc}r "archiving"
of data wеrе solvecl wit}rin individual departrTrents of
the оЬsеrчаtоrу оr even Ьу individual аstrопоmеrs,
The predomirrarrt decentralization of wоrk concerned
n,ith the storage of experimental data led eventuall1.
to lclsscs of а considerable part of unique information,

The rrrid-1980s п,itnessed the intгoduction of а Т\-
рапоrаrпiс гесоrdiпg sуstеш QUANTUNI (Afanasier,
tэt aI., 1987). At the ргimе focus of ВТА t}re sуstепl
rvas used in conjutiction wittr spectrometers realizing
mесliuпl spectral resolution; the tv;o-dirnerrsional pho-
ton courrters rb,ith these systems rчеrе lаtеr rep}aced
Ьу CCD (Afalrasiev et, а1., 1995а-с).

Fоr the tasks of stei]ar spectroscopy at the
Nasпrl,th-2 focus the system QUANTUN,I lvas used
iri combination with the Nlain Stеllаг Spectrograpl:
(сапrеrа I (Klochkoia, Panchuk, 1991а) and саm-
еrа II) arrd with eclrelle spectrometers of mоdегаtе
(ZEBRA; Klochkclva, Рапсhuk, 1991Ь) and high (ES-
РАК; Klochkova ct а1., 1991) геsоlutiоп. In 1991
the techrrique of high resolution echelle sресtгоsсорr,
rvas complementecl rvith CCDs (Panchuk et а].. 1993:
Kloc}rkova, 1995), апс1 in 1993 CCD сапrе to Ье usecl
witir the mоdеrаtе resolution echelle sресtrоmеtеr а.:

п,е1l. Itl 1994 саmсга II of the N,Iairr Stellal. Spectri,-
grарh и,аs fitted with а CCD. Iп 1996, observatiori.
п,ith tlre ВТА prirne focus ecliel]e ,чресtrоrпсtеr wеrr
started. That is, t}re arnount оf inforпration abou:
stеllаг atrriosplreres obtained with ВТА очеr ьеr,еl;..
уеагs irrcreased substarrtially in thc rцtmЬеr of spec-
tгurп elernents transmitted siпiultarreouslv (see fоr de-
tails Kloc}r]<ova arrd Рапt*ruk, 1991а).

At the sаmе tirne, а 2 х 1O24-clrannel ТV pho-
tоп courrter (scairner) (Drabek et a,l., 1986) and .-

tr1,o-channel еlесtгор}iоtоmеtеr (\rikuliev et а1., 1991
rl,егс used to реrfоrm the tasks of spectrophotometI,,,
of o'bjects at the Nasnryth-1 focus of ВТА.

Irr ttre rnicldle of the 1980s stepwise introduction о:
д 1gцr g€пегаtiоп data acqrrisition systeпI (N,{COSS
fог t]re feed No. 1 at RATAN 600 nas initiated. Тhс
ý},Steur r,,,as based on а tц,o-ievel mеаsuriпg coпrput-
ing cotn1llex incorporating the host соmрutеr N4ER_\-
125 (then N'ItrRА-685) art<] а miсгосоmрutег on tl.t
feed (trrukhiпrоч, Сhеrпецi;61,, 1987i Vitkovsky et аl.
1988; 1989). Tlre sуstеш provided ргерirrаtiоп, асqul-
sition and рrеliпriпаrу processing of data and соп-
sequerrtly was extertcied to the levc} of public use.
N{COSS iпсгеаsеd strаrрIу the effectiveness of оЬsег-
vzrtiorral process in t}re contirluutn; the пumЬеr of о1-,-

servations ц,,itir the feed No. 1 was 2000 iri 1986 all,.]
З000 in 1987.

Thus, the change of thе hаrdwаrе at SAO, the iп-
сrеаsе it,r the atnount of experimerrtal information апс
springing of cluite а few local ргоЫеms of archiving о_

different types of data called fоr lvorking out of quitl
а new а,рргоасir to t}re рrоЬiеrп of archiving. Such а:.
аррrоасh n,as foгmulated in 1987 as а corrception с:
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uпifiеd obserr.ational data аrсhiче at tlre оЬsеrчаtоrу.
This conception fоrmеd ап ideological basis of t}re

fiгst version of the integrated archiving system ODA,
which was placed in service in 1989 atrd п,аs the first
informational system ernbracing }эoth radio and opti-
са] data (Kononor,, Evangely, 1991; Копопоч, 1996а).

The idea of unified аrсhiче contained two urаjог
points:

1. А notion of а l,ocal archi,ue was first introduced,
which was associated with а certairt type of оЬsеr-
vational data rеfеrriпg to а раrtiсulаr astronomical
facility and its acquisition syýtem.

2. Principles &,еге fiгst еlаЬоrаtеd оf iп,fоrmrl-
tional i,пtеgrаtiоп, of different types of ехреriпrеrrtа1
data and systems, w}rich mаdе it possible to rnakc
use of а соmmоп methodology alrd create softý,aгe
fог simultaneous пraintenance of arrv loca,l а,гсhiчеs.

6.1. ODA Vеrsiоп 1.0. Systern environrnent
and соmрutеr base

When the system was in the process of rlevcloprnent,
гаthеr sечеrе constraints allowillg fоr t}re геа1 con-
ditiorrs uпdеr which the system was to Ье operated,
wеrе fоrmulаtеd:

. The acquisition systems ц,,hоsе dtrta аrе to Ье
archived rерrеsепt standard soft- and hаrdwаrс соm-
plexes which аrе in perrnanerit use atrd catrrtot Ье up-
dated essentially in the nearest future.

о The acquisition systems and their assoc:i;rtecl
processing systerns ruп urrdcг the environпrerit of OS
NTS оп S\tl-tl,pe соmрutегs.

о The output data stгuсturеs of the acquisition
systems аге stable and rvill not Ье changed fоr а c:er-

tain period of tinie.
о N{agnetic tape is believed to Ьс the rnost srrit-

аьlе and accessible archive data medium.

Tirus t}re rnain distinguishing characteristic: is the
fact that tire аlrеаdу existilrg and operated systems
with their estab}ished output data structttres, fornrats
of thеiг presentatiorr оп the media, alrd corrrmunica-
tions with the processing systerns аrе consideгed as
original systems. Fоr tlris геаsоп1 the сгеаtiоп of thcl
arclrive s}rould not hаче offeTrded the already,realized
configurations, and the irrformational integгation of
the systems was originally restrained and couid mаrг
ifest itself опlу in:

r siпrilaгity in сопtрutеr media of the local
archives' structure;

. application of the соmmоп archive fоrпlаt-
envelope;

о realization of sirnilar рrоссduгеs of accless to
archive data;

r use of а unified usег interfac:e:

о application of а соmmоп sоftwаrе to support
1оса1 archives,

А1] software ц,аs originirlly developer1 ilr the envi-
гопmепt of the Unix-]ike OS DtrNIOS on the corn-

рutег SN,I-1420 as model versions. Consequerrtly it
was adopted to firnction under сопtrоl of the OS NTS
оп SM-type соmрutеrs. А11 рrоgrаrпmе modu]es аге
rvritteri in tlie langrrage С.

6.2. Аrсhiчiпg subsystems

То do tlrc work, 4 sttrndaгcl accluisitiorl systeпrs wеrе
сlrоsеп (папrеs of devices аrе gil.err in brac:kets):

о RATAN 600 bгoad-barid rасliопrеtеrs (Contin-
rrum);

о ВТА sсаIIпеr (IPCS 2*1024);
о tв.o-cltanncl photorneter (NPh-1) (Neizvestny,

1994);
о ВТА fast echelle sресtrоmеtеr (ZtrВRА)

(Gаzhuг et а1., 1990; Klochkova, Palrchrrk, 1991Ь;
Galazutdinov, 1994).

This c}roice w-as motivatcd Ьу both the desire to
rrrake usе of tlvo diffeгent v,ravelengt}r rarrges (opti-
са1 апс1 radio) arrd t}re c:onsiderable dissiпrilarity of
tlre stгuсturеs of output data of t}re systerns listecl
аЬоче. In additiorr, а сеrtаiп pseudo acclttisitiorr sl,s-
tem whose output u,аs nclt deteгrriined гigidlу rvas
considerccl. This enabled the аstrопоmсrs an оррог-
turrity to cstablislr tlrеir persotral (rмorking) агсhirrеs
with ап агЬitгаrу struсturе, but having а сопImоп о1,-

ganization close to standard, the standard ODA рrо-
grаIппlеs being usecl.

T}rc sl,stem ODA Version 1.0 ц,аs inrplemerrted as
fil,e filnctiontrlly oriented subsystems, each support-
irrg а particular-type аrсhiче:

ODA/R lor::rl аrсhiче of contirruum
radiometers of RATAN 600
(Kotionov, Evangely, 1990а);

ODA/S - 1оса1 аrсhiче of the ВТА sсаппеr
(Kononov, Bl,angely, 1990Ь);

ODA/P local irrchive of the ВТА
tп.o-c}rarlnel рhоtоmеtеr
(Копопоч, Evangely. 1990с);

ODA/E local аrсhiче of the ВТА fast
echelle sресtrоmеtеr
(Копопоч, Evangcly, 1990d);

ODAi U регsопа1 (working) arc}rive оf rrseгs
(Konolrov, Evangelv, 1990е),

Corrcerning tlre аrс}ritесtuге, all the subsysterrrs
пкlге alike, hоъ,еr,сr, each of them was adjusted to its
t5,pe of input data (acquisition sl,stem output) with
tire aid of specialized рrоgrаrпrпе c:oпrponerrts.

Rceled пiagnetic tapes of 10 \4Ь with а data den-
sity of 800 bpi rл,,еrе used as the аrсhiче rnedia. The
local аrсhir,еs wеrе disjoint irr чоlumеs of tlreir rnedia.
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6.3. Fоrmаtiоп of local archives

Different local аrсhiче subsysteп}s wеrе placed in sеr-
vice sequentialiy as tlrey wеrе developed during the

уеаrs 1989-1990, and, in the general case, their in-
troduction did not coincide with the time their as-

sociated acquisition systems calrre to Ье employed as

standard (Kononov, 1993; 1994; 1995а). Ttris is why
each local аrсlriче covered its tirrie interval. Besides, irr

the ргосеss of gгаduа} filling of the archil,e r,vith сur-
rепt cibservational data, the latter rчеге added Ьу the
preceding (oid) data that had beeri buffered еаrliеr
and stоrеd оп the coпtputer rnedia in а nonstalrclard
fогm. T}ris made it possible to iпсrеаsе the elJecti,lle

time of operatiorr of the archivirig subsysterns and as а
rеsult to brirrg everrtually to the "life tiпre" of the соr-
responding acquisitiorr systelns as hагrl- апd softr.l,aгe

complexes with the fixed information outputs, Full
регiоds of forrnation of the 1оса1 аrсhiчеs аrе givelr in
Fig. 5 (dаrk аrеаs of the сliаgrаm).

Tlre local аrсhiче of the ВтА scarrneг цras ех-
tended owing to old data (since 1983), ъ,hiсh wеrе
rtlad fгоm Ьuffег disks, гесопstruсtеd, огdеrеd апсi rе-

drrcc:d to the ODA archivc standard. Because of t}ris,

the total tiпre interval sраппеd Ьу the sсаппеr аrсhiче
ciata wtis 9.4 _vears.

The opeгatiorr of the subsysterns of optical da-
ta aгclriving discontinued пеагlу simultaneously irr

1993, пhilе with the radio data it lasted until 1995,

wlrerr tlre clraltge-oveг оf t}.rеir associated acqilisi-
tiotr systens of RATAN 600 and ВТА to tlre tiew
соlilрutеr base. IB\,1-compatible рсгsоtrаl conlputers)
toilk рlасе. T}rus the total time of functioning of the
s},steln ODA \'егsiоп 1.0 ц.as 11.4 уеаrs.

б.4, Working configurations of the system

T}ie rтогkiпg configuгatiorrs of tlie s1,,steпr оп а раr-
tiсulаг соmрutеr в,еrе clefined Ьу disposition of Lloth
t}re acquisiticln systeпrs alid tlre stations of рriпсiраl
pгocessiTrg оf pertinent types of data:

Е"ATAN-600:
Configirгation ODA/R + CIDA/U on t}re conlputel,s
NltrRА-125 and NIERA-685 archiving trrrd рrосеss-
iп8.

ВТА:
Configuгation ODA/S + ODA/P + ODA/E +
ODAiU оп two соmрutегs SN,{-4 - archivirrg alrd
processing.

Lоwег scientific site:
Сопfiguгаtiоп ODA/S + ODAiP + ODA/E +
ODA/U on the corrrputeг SNI--I t)регаti\,е zrгdrives
arrd processing.

Tlius the 1ocal archives wеrе origirrally distributed
оr,ег tlre sites of the оЬsсrчаtоrу, but actually sup-

рогtеd Ь1, опе апd the sаmе sоftwаге (Fig. 6).

6.5. Radio data аrсhiчiпg

Аrсhil,iпg of data of continurrnl rаdiоmеtеrs wаs
accomplished чiа the subsystem ODA/R очеr the
period NочеmЬеr 1989 N,lay 1995 (5.5 уеагs)
(Kononov, \{ingaliev, 1996) .

Тhе srrbsystem in its original чегsiоrr was realized
at RATAN-600 cln the comprrter \4ERA-125 iTr t}re

errvirorrrnent of the OS NTS (Fig. 7). Тhо соmmuпiса-
tion with the acquisition and processirrg systems was
iпiplenrelrted at the level of а Ьuffеr disk 2.4 N{b in
capacitv (cassette-type data drive IZOT-1370). The
data rесоrdеd irr tlre process of observaticrris lvith the
feeds using the sоftц,аrе/lrагdъ,аге сопrрlех MIKR,\T
,lчеrе tTansrnitted апd rесоrсlеd оп the Ьuffег disk of
tlre }rcэst сопrрutеr N{ERA-125 through а specialized
lclcai соrпрutег пеtwоrk. T}re stage includirrg direct
гесоrdiпg, рrirпаr1, pгocessirrg and tratrsпiission of da-
ta fог subsequent arclriving rvas providecl fоr Ьу the
acquisitioTr systeln \,ICOSS.

The smal1 capacity of ttre buffer пredium actu-
ally defined tlre fгс:quепсу of starting the рrосеdurе
of data archil,irr8 once in 24 }rours. In the case of
intensive оЬsегl,аtiопs tlre гоurrd-thе-сlос]< data wеrе
arc}iived in parts.

Itre subsystem ODA/R w,as later trаlrsfегrеd to
thе соmрutег N,ItrRА-685, a"rrd the disk роrt Seagate
ST-].25 of 20 N,Ib (агсhiче regiorr 10 \{Ь) саmе to
Ье employed as the ЬufГеr. As а result, the rесогс1-

ing of data irrto tlre arrctiives carne to Ье executed
опсе irt ser.eral clays. The acquisitiolr alrcl агсhiчiпg
ccluid lic 1lеrfоrmеd in sупс:hгопisпr. the data of t}re

сuггеrtt date being dis.joint. Tlre tаре-гесоrdегs IZOT-
5003 (N{EIIA-125) апсI N,{ERA РТ-310 (NIERA-685).
rvhich is greatly suреriог to thc fоrrпеr iп rаtе of ех-
clrange airid гciiability, ý,еrе used trs archival storage
base.

As а rеsult of functiorririg of the subsysteпr
ODA/R thгоughоut the period 1989 1995, а c]ata

arclrivtэ of Ьгоасl-Ьапd rаdiоmеtсrs w,as establishecl.
wtriclt ,"vas lc-rcated orr 78 magnetic tapes. Bccause oi
the slror:ttrge of da,ta rnedia (with allciwance rnade fог

t}reir 1агgе nurrrtler) tlre copics of a,rchive 1.o1urnes rчегс

rrot suppclrted.

6.6. Optical data archiving

Arclriving of opticai data оf thrее types was ехе-

cutecl Ьу rising the subsysterlrs ODA/S, ODA/P апс
ODAitr iri thc periocls:

IPCS 2 *1024 DесепrЬеr, 1983 .. FеЫuаrr,.
1993 (9.1 ,чеаrs);

i{Ph_ 1

ZEBR,A

November,1989 FеЬruаг1,.
1993 (3.4 vears);
Jапuагу,1989 FеЬruаrу.
1993 (4 уеаrs).

KO.NOi\IOV, РАлrСнUк

In Ьгtrсkеts аrrс: indicated ttre tota,l time iпtегчаls.



А D \ :.l i{CE /N OBSERVA T/O^-AL D дт д AR CHlvIt{G тЕ CHt{oL о G у l21

LYNx

continuum -]
_-__ ]ZEBRA ш

NPh-1 п
IPCS 2*1024

]

l -l_._ l

89 90 91 92 96 Years8з в4 85 вб

RATAN-600

,'/ '\.

l oDA/ R
oDA/U

l. 
/'\

Figuге iэ: Peri,ods of gr:,п,еrаtiоп, о| loc:al arch,il)L,s.

мЕрд_] )(
;;_;;; см_4

Headquarters

а оодzS '
см_4 oDA / р
см 142о ОDд / Е

oDA/U
.oDA/DAT. рс

втА

, oDA/S
oDA/P
oDA/E i

i
oDA/U

The tlrree subsystenrs wеге implenrerlted at ВТА
olr two coTnputers S\4-4 in tlte епчirопlпеrrt of thtl

0S NTS (Fig. S). Tlre irrfогпrаtiоrrаl с:оmmuпiс:аtiоп

with the acquisition and рrосеssiпg systerrrs lvas ittt-
plernentecl slmilarly to that of t}re strbsystem ODA/R
, at tlre level of tlre btrffor disk 2.,tr N{b irr capacity

(IZoT-1370).
The corrsiderably sпrаllеr bodies of optical clata,

as соmраrеd w,ith t}re гаdiо rапgе, rriade it possible
to do arclriving опсе in sеl,еrаl days ог at the end of

t}re observin€! ruп. Nечегthсlеss, tlris рrосеdllrе \fu,as

acconrplished once irr 24 hours. The tape rссогdеrs

IZOT-5003 wеrе used as datrr dгives.

Taking into accourrt tlrat а grеаt part of optical
data processing was реrfоrпrеd at tlre Lоwеr ollserva-

tоrу site (Ls), and fоr prompt access of the оьsеrчеrs
to rrew informatiorr, the data rл,,еrе tгansmitted to the

LS Ьу lneans clf the Ьuffег NIT and irrcluded iп tlre
аррrорriаtе operatiue archives trfter t}re coпrpletiorr of

the observing гurr. With tltls епс1 in vicrv, tile аrсhiче
subsysteпrs wеrе irnplellrented оп the сопiрutеr SNI-,1

з86 / 486

of tire LS iri the епчirопrпепt of the OS NTS, the di-

rес:t гепеwаl of t}re ореrаtil,е arclrives ц,,аs сагriеd out

оп the соtrrрutеr SN{-1420 in OS Demos.

It should Ье noted that origirrally the orgtrniza-

tion of орегаtiче агсhir,еs rvas conceived to Ье the

establishrncIrt of раrtiсulаr n,orking arc:hives contain-
ing clata of ttre latest 2 3 пrопths, Ноlчечег drre to
t}ie cornparatively small arrrount of optical iпfоrшtа-

tiorr, the ореrаtir,е arc}rives actualh, becartre copies

of tlre 1ocar1 агсhil,еs. As а result of operation of the

subsysteпrs ODA/S, ODA/P and ODA/B, all ol)ti-

сlа1 clata агсhiчеs was crcated tlrroughout t}re реriос1
1983 1993. which t,as located olr 20 magrretic tapes

(disregaгding t}re copies).

6.7. Реrsопаl archive support

The astronorrrers could make their регsопаl (wогk-

ing) aгclrives rvith the aid of tlre subsystem ODA/U
п,ilicir was cleveloped at all sites of SAO, and thе usеrs

rчеге furnislied with unified ftl,cilities of data stоrаgе

Figurе 6: Wоrki,,пg сопt'igurаti,опs of ilrсh,i,чеs gystem оDд Vеrsiоrl 1.0.
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on N{T.
Тhе content of реrsопаl аrсhiчеs and the оrdеr of

their fiIling wеrе defined Ьу the astronomers them-
selves. These could Ье both the аrсhiчеs of different-
type initial observational data (subsets of the ]оса1
archives поrmаllу associated with particular observ-
ing рrоgrаmmеs) arrd the аrсhiчеs of intermediate
апd/оr fiпаl processing of results.

Iп addition, the subsystern ODA/U was used ас-
tively fоr transport of N{T-buffered data betweerr the
оЬsеrчаtоrу sites, since it supported а cclltvenient
fоrm of rерrеsепtаtiоп of аrЬitrаrу data оп the mе-
dia, which is compatible rMith t}re Unix-like OS (tоr-
format).

6.8. Data forrnat and organization of the
агсhiче data media

Sinc:e the developrnerrt of аl1 the acquisition systerns
was practically independent, the struсturеs of оЬsеr-
vational data and the rulеs of their identification ý,еrе
essentially different frorrr one another. It is this fact
that presented the rnost sечеге difficrrlty in the irnple-
mentation of urrified аррrоасh to the task of archiving
heterogeneous data. Nevert}reiess t}re task ц,аs ]]cr,-
formed thгоugh the intгoduction of special oгganiza-
tion of archive data media for а11 local archives Ьу
way of irnnrersing internal formats of the acquisition
systenrs in the far-forrnat envelope of the орсrаtiоп
system Unix. Iп so doing, each original (termin:il) file
of the acquisition system was forrnccl irr tlre аrсhiyе
as а fаr-fi}е, and а single Ссr-агсhir..е corresportded to
а set of round-tlre-clock fiIes (of night for t}re optical
subsysterns). The content of the for-archive fоr the
subsysteTn ODA/U was defined Ьу the аstrопоmеr.
The fсr-fоrmаt itself ъ,as simulatcd Ьу the ODA sys-
tem mearrs in the os NTs errviгorrrnent.

Tlre informaiion was rесоrdеd on N{T in biocks оf
10 kb. The tаr-аrсhiчеs fоr еасh local arc}rive wеге
fоrmеd iл chronologiccl оrdеr of data аrriчаl.

Thus the two-level organization of thc аrсhiче da-
ta media герrеsепtеd two types of objects fгоm thc:
point of view of the systern ODA: dole oJ оЬsеr,чаti,оп
(night) апd tеrmiпаl fiJe of the acqrrisition sl,stetrr,

6.9. Identification of аrсhiче files

Iderrtification of archive files as trzr-files r,vas providecl
fоr with the aid of hierarc}rical паmеs, Irr the general
case, each archiving subsystem used its convention
оп the struсtuге of narnes with allowance made iьг
the distinctions of the struсtuге and identificatiorr оf
output data of thе cclгresponding acquisition sl.stern:

ODA/R: datelobjectlti,mef сhаппеLf filпartte,,
ODA/EPS: datelobjectl f ilпаm,е;
ODA/U: datef соm,1 f соп1,2f ссlrпзf f ilrъаrпе..
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date of observation (yymmdd)
(fог ODA/U ^-, date of creation
of the 

'or-archive);паmе of the object (up to 14
сhаrасtеrs);

f ,ilпаmе паmе of the огigiтrаl file of the
acquisition s},stem;

time

сlъаппеl

CO|TL,1

discrete time of the beginnirig of
observation (hhпtпl):
clrannel identifieг (conc:aterration
of п,al,elength in сm and Stokcs
раrаmеtеr) ;

comrnents (up to 14 сhаrасtеrs);
dеlirпitег сlrаrасtеr.

T}re раrаmеtеrs dale and сопr; аrе optiorral fcir
the subsysteпr ODA/U: fоr iristatrce, the паrпо of the
archive file corrld Ье опе simple nalne /zlпrzrпе, ог else
а раrtiсulаr tгuпсаtеd coпrblrration of рагаmеtеrs.

Ехапrрlеs аrе found in:

ODA/R: 910522/SS433l1143l7.6llSS4322.516
ODA/S: 921013/ANIJIER/A50106.000
ODA/U: 900518/V44lВF.12

Thc: above cornpouncl nallics аrе cirdinar1. stгlпgs
of syпrbols and irrc fоrпrесl irr special lсr-hеаdегs at
ttre stage of information recoгdirrg into thc агсlli\,сs.

Appiiciltiori of t}re fоr,-fоrmаt errabled fTee рrо-
cessilrg of аrсhiче data of tlre ODA system 1rr the еп-
vironrrtent of t}re Unix-like OS Ьу metl,ns of the utiiity
frrr. Irl this case. wlren геаdiпg. tlre data wеrе shown
in file sl,stems irr оrdеr of significarrce of sirrrple nalnes:

datef ---+ objec:tf -+ ... --+ f i,lп,аm,е.

6.10. Access to аrсhiче data

The ideology of the ODA systeпi Version 1.0 did not
пiаkе рrочisiоп for the раrаllеl rrraintenance of the
operative геfеrеrrсе database (RDB) to пrаkе access
to t}re main аrсhiче Ьаsе rliоге effective. In particu-
1аг, tlris lvas due to the comparatively srnall c:apacitv
of the used devices of direct access and low speecl
of exchalrge. Ноwечеr, t}re key раrапlеtеrs, date ot'

obseruo,ti,oll, object паm,е, ulauelertgth, alld Slokes ро-
rаmеtеr,, wс:гс drаwп to the ievel of the }riеrаrсhiсzi1
папtсs of tor,-files. This made it possibie to оrgапizе
а sirrrple enorrglr (irr the tЬгm of rесцlеsts) arrc1. at the
samc tirrte, flexib]e retrieval fetch of агсhir.е inlorrna-
tiorr п,lth the aid of arn apparatus of rеgulоr, eIpres-
sions (patteTns) Ьу way clf anaivsirrg orr11, frir-}rеаdегs
of агсlrlче files (Korronov, 1995Ь,с) .

In the рrосеss of геtгiечаI of the desired агсhiче
data, analysis оf fuli соmрсluпd fi]c папtеs as strings of
svmbols rvas rrrade. Since t}rese nall}es wеrе of rigоrоus
rеgulаr stгuсturе, the application of раttегпs in i,lie
rеtгiеча1 was чеrу e{Tective. if tlre file u,аs found, it
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was copied оп the buffer disk and giveri а lоъ,огdеr
rrame filnome, that is, initial.

The рrосеdurе of access to аrсlriче data of tlre
ODA systeпr Vеrsiоп 1.0 made aliowatrce fоr а u"ide

rапgе of пrodes w}rich, using the patterns, рго-
vi<ied automatic admission to а геquirеd place of the

archive, соmрlех retrieval arrd drawing of data, аrЬi-
trary positioning of the lnedia, etc. Неге thc геgiоп

of scanning could Ье both t}ie whole archive чоlumе

and а рагtiсulаг for-arclrive, that is, а specific date of
observation. In addition, чаriоus fоrrпs оf wогk coirlcl

Ье utilized: dialogue, batch (with nrirrinrurrr iTrterven-

tion) оr thеir combirratiorrs. The r,еrу access рrосе-
durе was unified arrd applied uпifоrmlу to all 1оса1

аrсhiчеs and tlre inquiries of the astrcirrorners worrid

поrmаllу Ье fогrпulаtеd as lists of patterns.
Fоr ехаmрlе, to draw all fiIes геfеrriпg to observa-

tions of the object AN,f _НtrR frorn the local агсtiiче of
the ВТА sсаппеr, it sr_rfrced to indicate the раttеrп

xAM_HER*

Fоr the archive of tile сопtlпuuпt radiolrieters of
RATAN 600 а list of patterns:

89*SS433x
9105*3С273*
901222l* l* lx[QU]/x

eTrstrred access to obserl,ational data of the object
SS.133 tlrrcruglrout t}rc уеаr 1989, of tile objeci 3С273
fог \{ау 1991 апd of ali t]ie olэiects fсlr thе c]trte

22.12.90 fог t}re chanrrcls wit}r t}re Stokes раrаil}еtеrs
QогU.

6.11. New аrсhiче rnedia

Ехрегiепсе of irrtensive lопg-tеrm rь,огk with tlre

archir,e has shown that in drre corrrse а consideratlle
aпrourrt of informatiorr is lost. The пrost tlecisive far:-

tог hеrе is t}re ilrsatisfactoгy qua,Iity tlf the rtreclia irr

use. T}ris сопсеrпs botlr the radio data аrсhiче arrd ор-
tic:al аrr:hiче despite the doubling of informat,ion fоr

tlre lаttеr. Besides. the large пuпiЬег of аrсhiче vol-
umes not only hiпdегесl effective access to tlre data
but did not pгovide аIIу пrеапs of global s"vsteпtatiza-
tion of the available оЬsегrаtiопаl data,.

It should also Ье noted tlrat t}re еагl1, 1990s wit-
nessed ап active сhаlrgе-очег of different types clf svs-
tclns to а new hагdwаге ъ,itlr tlre errvironrnent unix,
ц,hiсh demaIrded а пrоrе effective сопrрutеr rneclirrпr

frоm tlre poirrt of vieц, of its compactness, capat,it1,,

speec1 of excliange, and gencral reliabiiity (Zin'kovskv
et а}.. 199.1: Chernerikov, 1995; 1996; \Ъrklrосlапоч et

al.. 1993). \\'itlr this takerr into accourlt а nelv project,
OD-\/DAT. lTas геаlizеd, whit:h took ассоuпt of tlre
rеогgапizаtiоп of a1l klca] irrсhiчеs оп the basis of
t}re iпlрrr_lr,ес1 cornprrteг ttэchnologv: IBh,{ РС 386/486,

Unix-iike OS, net facilities. As а rеsult, all tlre archive
data of tlre system ODA Versiorr 1.0 were transferred,
thеir fоrmаt preserved, to а пеw type of medium
DAT cassettes DG9ON{ 2 Gb in capacity (Копопоч,
1995a,d-e; 1996Ь; Kononov, \4ingaliev, 1996).

Fоr corrl,ersion of arclrive irrformation ап extension
ODA/DAT clf tlre archiving system rn,as developed,
v,,hiclr is а package of С-рrоgrапrmеs and command
files ftrrrctiorring ilr tire errvironrrrerlt of tlie OS Xcnix.
ODA/DAT was reaiized as а sераrаtе subsystem оп

the cornputers IBNI РС 386/486 соппесtеd tcl the lo-

са1 cornpliter пеtп,оrk оf l}ie LS (Fig. 6). Fоr reading
tlre irlitia1 arсhir,e data, the tape rесоrdег IZOT-5003
was cortnecteci to orrc of t}te comprrters as а.nonstan-
dard device. Tlre епtirе агсhiче of thc systenr ODA
!Ъrsiоп 1.0 rvas loc:atecl oll tu,o DAT cirssettes (dis-

regtiгdiirg copies) anrl containod about 800 NIb of in-
fclrnratiorr. Tlre lvhole matcrial was аrrаIrgеd in the
огсlеr of оЬsсгчiпg da,tes. Тhе optical data (types Е,
Р, S) аrе coilected ln а sераrirtе r,olunre.

Thus the рrо.iесt ODA/DAT mасlе it possible to:

. ргеýсr\lе the c:xisting archive data;

. герrеsс]Ilt therri in ап ехtrеrпеlу cclmpact fоrп:
о rnake copies of art*rive volumes;
l ргоl.idе elTective arccess to the irrforrnation;
о fоrm rеfеrспсе databases irnd catalogues о{

art:hivc rneclia;
о cln the basis of alrxiliary R,DBs tcl rlrake а gеп-

еrа1 sttrtisticai arralysis оГ t,tre агсiriчс data.

The аrсlriчс: establis}recl rvit}r t}ie aiti of ttre systenl
()DA \Ъrsiоrr 1,0 includcd :rb<llrt 30000 оЬsегr,аtiопs:

очеr 18000 irr the гаdiо rarrge and 11000 optic:al оЬ-

servatitltls.

6.12. Тhе archiving systern ODA Vегsiоп 1.1

T}re пехt чсrsiоп of tlic irrtegrated arc*iiviltg systerrl

ODA \iеrsiоп 1.1 was placed irr trial servicc, stepu,isc

in 1996. This systerl }rad beerr developecl rvith рrсi-
r.isiorr rtlade for t}re tteu, colttputer techricllogy in the

Urrix-like operatioIr еrrr.,iгопшrепt Lirrux.'Ilre systeIr-

rvas testecl rтith ttre <lata of the ВТА high resolut,ioI.

echclie sресtrоtпеtсr LYNX (Panchrrk et al., 1993:

Itloclrkova, 199-1) hrffеrеd orr dif{Ыerrt tnedia sinc:c

199i and iTrcludiirg about 1400 observations with zl

tota1 size of ].6 Gb (}-ig.5) (Konorrov et а1., 1996,,

At tire sante tiпrе t}re 1оса1 агс:ltiче of t}re ВТА scilnllel,
п,аs expan<ied througir the data of the perlod 1993

1994, which wсге the latcst fоr this iпstгumепt.
Corrccrnirrg ttre агсhitс:сturе, this чеrsiоп rvas а

trTo-levcl s_vsteTTl functiorrirrg btlth in tlre ODA Yer,-

sion 1.0 rrrocle artd r,vith arrtomatic: suррогt of tlre 1i.,-

caj rеfЫепсе datatlases. As t}re archive media, D-\T
cassettes ц,егс аlгеас]у used. The сошtIпоп рriпс:iрlе.
of dclK:ioping епаЬlсd irrclusion of the ollservatiolla-



databases already created Ьу the system ODA Vеr-
sion 1.0 into the mаiп агсtriче database of the new
version.

Thus, the development and introduction of princi-
ples of informational integration of differeni types of
аrсhiче systems оп the basis of generalizatiori of the
notion "observationai data" and the creation of the
first integrated archive of tlre оЬsеrчаtоrу сап ]эе con-
sidered to Ье the distinguishing сhаrасtегistiс of tlre
third stage c;f advance of the arctiiving techrrolog1, аt
SAo.

7. The unified archive of observational
data

Tlre idea of а unifiecl arc}ril,e originally, forrnulatecl irr

1987 laid emphasis оп tlre gerreral principles of i:stab-
lishing the аrсhiче as а database, оп the methods of
developrnent and implementation of the softr,",tire, апri
on the аrсhitесtuге of the archiving systems. Ехрсri-
ence of deve}oprnerrt and operatiorr of tlre first veгsiort
оf ODA has shclwn that to rnake advarrc:es in tlris агеа,
опе has to take account of а пuпrtэег of additional as-
pects that аrе elucidated ЬеIоъ..

In t}re еаrlу 1990s tlre tec}rnology of рrосеssiпg of
informatiorr at sAo urrdcгrverrt ttrc folloц,ing ргiпс:i-
pal cirarrges: the first IB\,I-conrpatible personal c:orrr-

рutегs carrre to Ье used, rvhicir, frоtr t}ie present-dav
point of view, had rnodest paralrteters рrосеssоrs
i286/386 with а clock frequenc_v of 16 33 N{Hz, а
пrеmоrу of 1 4 N{b arrd hаrd disks of 40 330 NIb.
These соmрutеrs found immediatelv application in
nlaking new data processing systems соrrtгоilеd Ьу
the operation systetrr MS-DOS апd Urrix faTnily.

А sесопсl distinc:tion of using IB\4-сorrrpatible
cclпrputers was ttreir gradual aciopt,ion in obserl,ing at
the telescopes RATAN 600 arrd ВТА. This ъ,а,s facii-
itated Ьу the арреаrаtrсе of still mоге porlc:rfirl сопt-

рutеrs witir the рrосеssоrs i486/Pentirrrn with а clock
frequerrcy of 33-90 N{Hz, а IпеIпоrу of 8 64 N,{lэ, arid
hаrd disks of 660 1000 N,{b. T}re1. fоrпlеd the found:i-
tiorr for t}re сrеаtiпg of п,orkirrg piaces fЬr the оllsеrч-
ing astrortotrtcrs, whic}r wегс sllppoгted Ьу cottvenietit
and efficient data acquisition systerrrs in the errviron-
mr,пr tlf the OS Linux.

A1I this геquiгеd а certa,in revision of the techno-
logical chain of acqrrisitiorl arrrl conveгsiorr of experi-
mental data:

1. Irrtroductiorr of роwеrful colttputitig facilitics
at the first stage -, the stage of observing perrnits
tlre functiorrs of thc accluisition systerns in fогпlirrg
thеir irifoгпlatiorr outputs to Ье extendecl :rnc1 thus
alleviate the next links of the chairr tlre archir.,irrg
and processing systems. First of all, this rеfегs to tlre
informational completeness оf outprrt data alrc1 tlrеiг
correctness.
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2. The сrеаtiоп of а unified archive of obser.a-
tional data calls fоr particular rules of inteгaction
of the acquisition and processing systenrs with the
archiviltg system, which can Ье intro<luced through
standardizing of the approllriate interfaces"

3. The advatrce in the rret possibilities bot}i at the
оьsеrr,аtогу and orrtside оf it places сегtаiп ciemands
upcri the fоrm of rерrеsепtаtiоп of оЬsегчаtiопа1 da-
ta. It is advisable trеrе to hold to the iпtеrпаtiопаl
starrdards in rергеsепtаtiоп and communicatiorr of as-
tгопоmiса1 irrformatiotr.

Taking ac:tlount of tIrese additlorral aspec:ts, irr

1992 1995 tlre conceptiorr of unified oliservatioпal сlа-
tir агсhiче lvas coпtp}elrtc:nted essentially Ьу thе ideol-
ogy of flexible arctriving FlEX-system (Flexible trХ-
charrge) (Копоп91,, 1996а). Sucir а systern irrust fогпr
the basis fЬr the establishmeTlt of the оЬsегl,аl,iопаi
datti Barrk at SAO, ancl its devc:lopment сhаrасtеr-
izes а fourth stage of e"rchivirrg teclrnology аdчапсе
с.lf t}ie obscrvator1,. It is corrterrrplated tirat the prilrci
ра1 Tesults of this stage will арреаr irr tlre next рареrs.

8. Conclusion
Corrrpleling the rечiеw of progress iri ttrc агсhivirrg
techrrologv irt SAO arrd generalizing ехрегiепсе of t}re

wогk dotle irr t}ris агеа, the followirrg conclrrsicltrs cart
lэe drап.rr:

1. ObseTvational data archivirrg must Ьс an in-
dispensatlle arrci cotlsistent link irr tlie technillogical
chain of ехреrirпепtаl data conversioTr.

2. Decentralization of п,оrk очсг retaitiitrg uirique
iпfоrпtаtlоп ц,,i1} u]tirnately resuit iп its loss, that is,
iri its phl.sica] destructicln ог wil1 rriake it practically
irraccessiыe.

3. Очеr the past ferv уеагs integratiorr processes
that геflесt t}ie need fоr rlrrritiaspect joini pгocessing
of differc:rlt types of obseгvatiorlal data, sресt,rаl and
plrotortretгical, optical arld radio, etc., have becorrre
irpllarcrtt. Fоr this rеаsоп, the dcveloptnertt of inte-
grаtесl trrchi.,,es systems is оf prirrre impoгtatice.

4. It is опlу at the present time that t}re poten-
tialities of соlrцlutiпg ftrcilities irr storilrg artd рrосеss-
irig bulks of data becorrre adequate to tire arrrourrt of
inforrTiati<in actually existing at t}re оЬsеrчаtоrу,

5. T}rc disregaгd of ехреriепсе gained Ьу the de-

sigпеrs of arclrive sl,stcms arrd often t}re shееr disorga-
nization of tire wоrk beirlg a}reacly саrriеd out rеsult-
irrg frоm incompeterrt interference mау finally lead tcl

essential negative consequellces in functioning of SAO
as arr cl}lseгvatiolral сепtге.

Тhе idea tlf а u,п,ifiеrl archive rlf SAO tlrat rvas
sttrtecl 1rr 1987 and received furthеr prosecution in
tlre 1990s is getting irrcreasingly sigrtificalrt. It lias
preserrtly аррееrеd to Ье the пretlrodolclgical founda-
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tion for the creation ofthe observational data Bank of
the observatory as а whole and its individual раrts, in
раrtiсulаr, the observational data Bank of RATAN-
600 (Копопоч, N4ingaliev, 1998).

In conclusion we should like to note some other
points which аrе of importance in оur opinion.

Тhе main рrоЬIеm that has persisted througlrout
the years of SAO's activity, and which has been in-
dependent of the archiving technology, is moderated
interest of the оЬsеrчеrs in the чеry рrосеss of archiv-
ing. Indeed, the оЬsеrчеr who furnishes а great deal of
information rесаlls but rаrеlу the observations made
а few years ago. This is accompatried Ьу somethirrg
like "techrrological sпоЬЬеrу". Fог instance, when the
necessity fоr establishing digital аrсhiчеs of old pho-
tographic оЬsегчаtiопs is stated, it is not uпusuаI that
опе wiil hеаr "it's easier to rереаt observations which
аrе expected to Ье of higher quality". The arnount of
clear sky, as sma}I as it is, needed for observing lrew
objects is thus potentially cut down. А similar situ-
ation arises sometimes in scheduling observations at
t}re гаdiо telescope. This рrоЬlеm сап Ье resolved at
two levels:

о technologicai, wlren t}re archiving process Ье-
comes "invisible" to the оЬsеrчег;

о educational, when respect fоr tlre old data, i.e.
fсr ttre w,оrk done Ьу the predecessors is cultivated.

Тhеге is а demonstrative exampie. In the еагlу
сепtuгу, tlre Pulkovo astronotners obtained рhо-
tоgгарhs of ser.,eral glоЬulаr clusters. P}rotogгaphs of
the sanre clusters taken lialf а century ]аtеr and the
еаriiег data irr t}re аggгеgаtе enabled пlеаsuгirrg of
ргорег mctions of stars at the grеаtlу spaceC epochs
arrd iso]ating stars belongirig to globular ciusters. If
t}re Hl,pparcos mission аlопе had Ьееп intrusted with
tile task of measuring рIореr motions, it shotild not
have Ьееп регfоrrтrеd fоr globular clusters,

Because of tlte indetermirrate status of о'ьsегr,а-
tional informatiolt, рагt of tlre data obtained. fоr in-
stallce, ъ,ith ВТА durirrg tlre first уеагs of its реr-
fоrmапсе rчеrе left in the possession of tlre time ар-
plicants and арреаr to Ье lost поw. The other раrt
of p}rotographic data wеге not cligitized in due time
atrd as а consequence of deterioration mау also get
lost. The геsоurсеs needed for establishing а digital
observatiorial data аrсhil,е will turn out to Ье smalier
соmраriпg with those rеquiгеd to maintairr апу of tlic
ргеsепt-dау instгumerlts in the рrосеss of а repeated
оЬsеrчаtiоп. It should Ье emphasized t}rat titis is the
пrаttег of orre third of the оьsеrчаtiопаi time that has
beeri used at ВТА Ьу thc рrеsепt time. The above said
holds also fоr RATAN -600, bearing iп mind the thou-
sands of uttique observations made in the 1970s, the
геsu]ts сlf w}rich аге stored оп рареr tapes.

The populist talks about the total accessibility of
оlэsегr,аtiопаl data also rnav рrочоkе negative atti-

tude of some оьsеrчеrs to the work concerned with
archiving. It is known even frоm the time request
fоrпi that one сап Ье аwаrе of long duration of some

рrоgrаmmеs, that is, the рriоritу of the author of the
observational ргоgrаmmе fоr using the observational
data is supposed to keep fог а long time. Оп the оthеr
hand, it is known that at ВТА there аrе practically no
"depersonalized" methods, that is, the methods kept
at the level of "night assistance". The technique ofоЬ-
servation has Ьесоmе rnore sophisticated, meanvvhile
the wоrk involved is rated lоwеr. The result of а good
dea} of technological effort is the fact tlrat а consider-
able fraction of the data available in the literature ар-

реаr in рареrs autlrored jointly with the аstrопоmегs
preparirrg instrumentation, реrfоrmiпg observation".
and prelinrinary (оr complete) processing of results.
Тhus the uпrеsо}чеd problems of copyгight to оЬsеr-
vational rеsu}ts have becorne still mоrе involved. It
should Ье particuiarly emphasized that the аffаiг will
rеасh а legal deadlock if these aspects аrе left out of
accorrnt.
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