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дЬstгасt. The rоlе played Ьу archive systens in the technologiclal chain of obtaining аstrо-

physical results ls aiscussbd. T}re niost importarrt factors tlrat have ап effect on реrfоrmапсе of

ihЁ p.eserrt-day autornated systems of ехреrirпепtаl data storage аrе considered,

Кеу wогds: rnetirods: clata analvsis - astrorioпiical arclrives '., rTrethods: nurnerical

1. Introduction
Two basic ргосеSSеs that соmрiеmепt each оthеr pro-

vicle fоr furrcticinirrg of sAo as ап astronornical сепtrе:

1. Doing а variety of astrophysical ехрегirпепts

(observations).
2. subsequent processing апd irnalvsis of оь-

tained results.

The two рrосеSSеs аrе diгectly bound with the рrоfеs-
sirlrral activity of аstrопошеrs w}ro, ort the orie hatrd

plarr and iпrрlеrпепt thcir obserl,irrg ргоgrапrшIеs оп

the telescopcs апr1, оп tire other hatrcl, саrrу otrt strb-

secluent proccssirrg of observational data,

Тhе observations аrе supposed to use а, set of

сliffеrепt facilities arid techriiques which, in tire ag-

grеgаtе. cletermine the tecirnology of the оьsеrча-

tional рrосеss. Неrе belong the telescopes, their соп-

tгоl sуstепrs. аstгопоmiсаI арраrаtus, receiving-and-

rneasuring cornplexes, data acqrrisition systems, arrd

possible пrodes of their joint operation, Restrlts of оь-

sегr,аtiопs аrе always рrеsепtеd irr а сегtаiп {'огm aI-

loп,irig tire astroTroпrers to реrfоrпr thеir firrthеr trarrs-

[огпlаtiоп апd ;rrrall,sis.
тhе processirrg clf ехреrimепtаl data has а tectr-

rrologv of its оwп, rvhich is basecl on ttsing cotnput-

itrg rneans arrd consists in applicatiorr of divcrsi{ied

рrоgrаrппrе systerns to iпrplemerrt both tlre sirnplest

рrосесiuгеs of recluction arid сошрlех procedrrres of

iпtегрrеtаtiоп. Тhе prcrcessing of ехрегiпrепtаl rrra-

terial ls essentially arr itегаtiче ргосеSs апd rrormally

takes mоrе time t}ian the observatiorrs рrореr, Irr раr-
tiсulаг, this is clue also to frequent involvement of

adclitional results of observations fоr the same рrо-
gгаIпmе оr ot}rer рrоgrаmmеs that mау have even

been саггiеd оut at оthеr telescopes.
Tlrus the technologicaI chain "observatiotr рrо-

сt_,s,.iпg" ргоl,idеs for existence of ап intermediate
1ilrk tlrat rvi1l епsuге accumulation arrd storage of ех-

perirrrental ciata. ThiS link iS ап оЬsеrчаtiопаl dt_,-,,

о,rсh,iче.

In t}ie general case the аrсhir,е of observatiol-,

data mау Ье viewed as serving а double purpose:

о АпУ observation resultS in acquiring €ХРr:--

merrtal <lata irr а specific fоrm determiried Ьу а S,,л---

аЫе acquisitiorr system. If, in addition to this, г", ,

lar accunrulatiotr of the iпfогпrаtiоrr to Ье stогеd :

а long time is c:xecuted, the сопсерt of astroplrтs: ,,

ехреriпiепt сап then Ье naturally lviciened: the st,,_ -

daid process of archiviTrg becomes its part, In :_,--

case' tlre агсlriче, as an itrfornrational svstem, i' '

of the techrrological liriks of t}re system of automa:,

of аstгорhуsiсаl experirnent. Неrе one mау rеgатd -_--

observations to Ье fоrmаllу finished after the rе:.'_--

have been archived оr, at least, аftеr their preliniil_,--

tluffering fоr consistent cornmunication to the агс:,

s5'stem,
о Srrbsequent processirrg of data rnakes provit,

for access to anY data ргеr,iоttlsу accurnulated апс : --

ing stогесl. This highlights that the аrсhiче is cic,,, -

aliied with а, second mаjог step - obtaining о: ,-
troplrysicai results. T}re arcirive hеrе is the ргiп, , "

Sоllrсе of originaI data, beiTrg thus one of the tec],: -

logical links of the ргосеss of transforrnation of i:_: ,

пtаtiоп.

So, until t}re {irial results атс o'lэtained, t}re

irч of the аstrоrrошеrs is srrррогtесl tly tlre с:о1

of rпеапs representing а coпrbination of in
systems (\ЪтkhосlапОч et а1., 1996), а particlrial
being played Ьу the chain

Acquisitiorr -+ АrсhiчiIlg --+ Processing,

lv}rich forrns а basis of the ргеsепt-dау
rvtlrkirrg rvitlr expeгilrrental ilrforrnation
pliysical irlstitutiorr (Fig. t).

technoi. -

at ап1,
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Experience in the establishnent of сliffеrепt
аrсhiче systerns at sAo has strown that the most
promisirrg line in this аrеа is а develclpпrerrt of in-
tеgгаtеd рrоgrапimе cotnplexes intendetl to Ье еm-
ployed rvith а, broad gаmut of astronornical c]evices
botir in the optical and radio rапgеs (Kotlonov, 1996а;
K_ononov, Panchuk, 1999). It is рrесisеlу rvith the aicl
of such kind of systenrs that а съпrрrеhъпsiче arrd ef-
fective solution to tlie рrоЫеm of reia,ining unique ех-
perimental inforrrration can 1эе provided. it the sarne
time, the чегу рrосеss of cieveloping systems like these
depends оп а пuпrЬеr of сirсuпistа,riсЪs, Aпrong therrr
the rnost important аrе:

о heterogeneity of observational data;
о dynamics of information strearns;
. storage rTrediuпr;
о data rерrеsепtаtiоп form;
о cornpleterless of irrforrnation;
. ассеss to data arctrives;
о homogeneity of archive bases:
о standardization in differ.ent аrеаs;
о authorization of access;
. organizational support of archives.

This paper analyses all the factors tisted fbr tak-
ing thепr into ассоuпt to optimize design of flexib]cl
archir.ing systems and establish ечепtйllч an inte-
grated Вапk of observational data,

2. Heterogeneity of data
Тhеrе аrе two mirjоr Sources of r]ata hеtеrоgепе,itу.
First, several instгumerrts аrе operated at sAo: the
radio telescope RATAN 600, t}re optical telescopos

frаgrпепt of technoloqical ch,ain of оЬtаiпiпg astrophysical re,sults.

ВТА, Zeiss 1000 and Zeiss-600 that рrочiсlе fоr iп-
vestigation di{lыerrt rvavelength rапgеs. second. rvhen
r,аrrуiпg out obst,гr.ittg рrоgrаmпr"s с,п thesn instrtr-
ments, а variety of аstrопоmiсаl devices аrе used.
whiclr, together with their acquisition systems. r]c:-
terrnine speci{ic techrriques of observirrg. ЁЬ, ir.stun.u,
the high-resoiution echelle sресtгоmеt"r l,YtlX ut tb"
l,Iasmyth-2 focus of ВТА, the ВТА prirne fbcus рhо-tоmеtег, the broad-band гаdiопiеtеrs of the feeds No.
1, No. 5 anci No. б of RATAN 600, the 1lanoratTtic
sресtruш аrtаlуsеr of the feed No. 3 of R,ATAN-600.

Tlie lreterogerreity cэf data obtainecl with these fa-
cilities show-s up, first of all in t}ie diversit;t of logi-
са1 data Structures and thеir physical interpretatiorr,
identification, paгarncterization, апсl рr.осесluгеs of
their processirig. In all this, irrclivitluai ргоgriilпrпеS
and ечеп specific observers пiау Ье additionai fасtоrs
irrtгoducin g heterogerreity.

T}re чегу fact that experitrrental data аrе hеtеrо-
gcneous is а rratura,l consequellce of rrrultiaspect as-
tгop]rr-sical геsеаrсh at the observatory. This is ш.il1,,
the integrated systern of archiving -urt tuk" account
of t}re paгticu]arities of оьsеrчаtiйrd data orr the Ьа-
sis of sопiе c]assification, fоr irrstance, Ьу the tylles ot
data (Копопоч, 1996Ь).

Еасh type is to Ье associated with а раrtiсulаr
device. irrespective of whether tlre device is сurrепt]ч
орегаtiче оr its sapersef has ended (Kolronov, r995ai.
The rnain thirrg is that the system rnust locate t}re
informatiolr of а сеrtаiп type in а particular section
of thе оьsеrчаtiопа] data Bank, and eaclr sectiorl ас-
quires the properties of а homogeneous database ancl
is iпtеrрrеtеd аs local archiue. \пу type is сhаrасtеr-
ized Ьу а set of рагаmеtеrs, including the iсlerrtifiers
of tiie type of data itself and astroiomical device,

_.l

I



130 коNоIfои рлNснtJк

Оп this as the basis, t}re archive system сап реrfоrm
automatic identification (recognitiorr) of the аrriчаl
information and communicate it to specialized рrосе-
durеs fог processing.

Тhе fiгst classificatiorr of this tvpe was introduce<l
fbr the system ODA Vеrsiоп 1.0 in 1989. It suрроrtесl
5 types of data: 1 for radio аstrопопrу, 3 optical, and
1 агЬitrаrу (Korronov, Evangeii, 1991). In 1996 the
пulпЬеr of data types for the next versiorr (1.1) of
the system was fоrmаIlу brought to 15: 2 fоr radio
astronorny, and 13 optical (Kononov, 1996Ь). Ву the

рrеsепt time 34 types of data hаче Ьееп iпtгоduсеd: 6

fоr radio аstrопоmу and 28 for optical (Table 1). Part
of them rеfеr to the devices ъ,ith the supлеrsеt аlгеаdу
teгtninated, sоrпе of them to Iuturе designs (in the
column Suреrsеt of the table these аге rnaгked Ьу the
total time interva}s in years arrd Ьу the соmmепtаrу
Project). It sirouid Ье stressecl tliat, in contrast to the
fогmеr, the present classification is mоrе flexible and
compiete to the utmost, because:

1. It еmЬrасеs а11 4 telescopes.
2. It takes accorrnt of all astrorromical facilities of

tlre оЬsеrчаtоrу and thеiг associated observirlg tech-
niques.

3. It does поt depend orr the status ofthe devices.
4. The twtl-syrTibol type identifiers, oll ttre опе

hand, show tlre data to Ье otltaincd with ttre рагtiс-
ulаr telescope (first sуmЬоl: R RATAN 600, В --

ВТА, Z Zeiss 1000, tr Zeiss 600), ori the оthсr
lrand, they errhance identification of the devices of а
spl)al,ate tclescope (seсond s; rnbol).

5. Арреаrапсе of rrew teiescopes оr аstгопопriсаl
del,ices at tlre оЬsеrr,аtоrу mау Ье associated witlt
fоrпrаtiоп of new grоuрs of data types оr introduction
of пец, types with the аlгеаdу defined рrеfiхеs.

Tlrus, rvhen the }reterogerieity of ехрегirпепtаl da-
ta is spoken about in aspect of estalэlishing atr irr-
tegrated агсhiче, ассоuпt clf tlrеiг diffc:rent рагtir:tt-
iarities is iпiplied fiгst of a,li, whicli is bascd orr the
isolated and fixed global fогrпаl features.

3. Information flows

Апоthеr imроrtапt fасtог that has arr effect оп the
cotlstruction of the archiving system is tine dупаmiсs
of iпfоrrпаti,оп, strеаms frоrп dif{eгerit astronomical
devices. These пrау have опе of 3 conditional states:

о рrеsепtlу ai,ailable aIrd орегаtеd (stаrldагd);
о being designed and p}acecl in service (пеul);
r usc:d fогmеrlу (old).

Iy'etl аstгоrlоrпiсаl devices arid their associated
s},steпIs оf support аrе continuorrsly designed апd
put iпtо ореrаtiоп at the оЬsеrчаtогу. This rеsu]ts
irl esselrtia1 gгоlчth of the amorrnt of expc:rimentai

irrformation. Examples аrе for.rnd in the соmраrа-
tively пеъ, optical CCD systems РFЕS (Parrchrrk et
а}., 199В) and NES (Panchuk et al., 1999; Klochkova
et al., 1999) fоr ВТА, and also \4OUSER fог ВТА
(Afanasiev et ai., 1996) and \,IARS fоr RATAN-600
(Вегliп et aI., 1999), whiclr аrе being designed.

The updating of the standard equipment and per-
fection of the observing tec}rniques аrе accompanied
Ьу growth of the strearTrs of observational inforrnatiorl
of the arnount of п.}iich is iпсrеаsiпg 5 10 times апсi
abol,e. Iri the optical region this сап Ье il}ustrated br,

the change очеr from rесоrdiпg of one-dimensiorra,
агrауs to two-dirnerisional based оп CCD systems
(Boriserrko et а1., 1990) - оr Ьу substitution of CCD
cirips of 1000х1000 pixeis arrd lаtеr оп of 2000x2O0t
pixels, fог CCDs with 500х500 pixels, in the rаdiс
rапgе, Ьу the irrtroductiorr of the modes of acquisitioI-
in the corrtirrurrnr with ап iпсгеаsеd time resolution,
coпrrnissioning additional rаdiоmеtеrs, as well as iп-
с:rеаsiпg the rrumЬеr of c}rannels thгоugh division о:

the rnain frеquепс:у barrd into а пumЬеr of паrrоц,е:
oncs (Bulaelrko et аl., 1995; Всгliп et ai., 1997; Sto.-
уаIоч, Tsybulcr,, 1997; Konotrov et ai., 1999).

At tlie same time, individual rrnits and systelt::
агс "dying", which is basicallv cirre to obsolescence
They асquiге the status of old devices alid thеiг ass.-
ciated sectioris of t}ie observationai data Bank c:eas-

to extend, al1 t}re data obtainecl arrd archived еа:,
liег being рrеsегчеd. Among such systems оIIе m.-.,

rarrk IPCS 2*|024 апd NPh-1 fоr ВТА (DrаЬеk е-

ai., 1986; Vikul'ev et aI., 1991).

Араrt frопr the charrge of the status of the cl,,.-

vices, n,hich погmаliу rnanifests itself оп time sc:ai. -

of а fеrч уеаrs, tlrеrе аrе аllоthеr two important fa. -

tогs t}rat influence the dyriamics of tlre inforrnati,.--
stгеаш]s. First, as а result of schedrrling оiэsегчаtiоп.,
time bv t}re Рrоgrаrrrmе comrnittees. pгiorities аrе ci -

fined of trsing pirrticu]ar devices on а lrаlf-уеаr bas:.
Since t}re different tec}rniques of observation give l,:.

to output data flclws diffeгing frоrп one another, tht:
oTr time sca]es of а felv months the net amounts of е.,.-

perinental inforrrration пrау Ье essentiaily dissiIrri]..
(Konorrov, 1996а,Ь). In all this, weather corrditic:.-
mау exert significant influence, especitrlly in opti, -

observations (Копопоч et ai., 1996).

Second, tlre amount of ехреrimепtаi iпfоrmаt_
obtained depends on the пrodes а specific der,lcc
used, whic}r mау Ье connected with the otrserтl:,.

рrо8lашпrе content and сrrrгепt rneteorological ci:
ditions. Еоr subsequent aгchivirrg it is of imроrtа:_
to have estimates of mахimum strеаms orr scales oi - -

hоurs in the rаdiо rапgе and of а night in the opti
Thrrs the dl,namics of irrformation strеаms rna\

influenced nrostlr, Ьу:

с сhапgе of the statuý of astronoпrical eclu..
пrепt;

]
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Table 1: Types of оЬsеruаtiопаl d,ota

identi, f ier identi, f i,,
Instiiiпiil, ,set,

уеаrS

Rr
Ry
R"s

Rh
Rw
Rx

Bq
Вm

MANIA
H-Mag

IPCS 2 *1024

Speckle
UAGS
IFP
NPh-1
ZEBRA
PFCCD
моFS
мрFS
LYNTx

\,{INIPoL
N,ISS

PMCCD

PF,ES
iчЕS

FSP
N,{oUSER
СrаЬ

1974 -э
i976 -i
1991 

->
Pra ject
Р rоjr:сt
Project

1976 --}

1981 -+

1983 95

1983 -+
19В5 -+
1987 -+
1989-9з
1989 93
1989 +
1989 -+
19В9 -+
1991 -|

199i -+
1993 -+
1995 *+

1996 -+
1998 -+

1998 *+

Рrо ject
Рrо ject

RАтАN 600

;fil'i,H:' ;:;|'"""* 
rасliопеtеrs of thеJъеtls No. 1, No. 5 No. 6|А! ;;;j:.T,ЖT.",,,:,::Нif;J:,|ж.,?:!.X"],

R-adioheliograph Ractioheiiogri;;;?Ы;#Ъ" 
UN{ARS X,{atrix .ualor.r"t.i. ,;;;' the feed No. 5N{IPAR N{rrltielelrrent irrt"grui rЙ l..ov

Ва

Bk
Bu
Bi
Вр
Ве
Dл

Bf
Bg
tsl

Bj
Во
вь

Bs
Brr

Bt
Вr
Bd

втА
Соmрlех I,{AIVIA
Hydrogen пrаgпеtоmеtеr-sресtrороiаrirпеtеr at t]iepr.ime focus
1O24-chalrnel тV plroton соurrtег Systen at theNasпryth-1 fbcus
Digital spccle-interf.erometer at the рriше focusFast sресtrоgrарh at the рrirпе focrls
Scanning FаЬrч-Регоt i"t".г".o*"toiat the рrimе focrrSTrvo-channel plrotoпreter at the Nasпr1:6b]-i iu..r.Fast echelje-spectlolrreteг at thе Nasml,th 2 {bcusCCD plroronreler iti lhe ргim. f";;;' '' 

"" ' '

},Iultiobject fiЬеr spectrogral_rlr at tlre рriпrе focus\Julripupil SросlIUgгарh at tltr, ргiпr,, ;;.,;,'гrlgtr t.csitllttiotr eclrelle spectlometer. at the Nasmyth-2focus
I,IINIPOL poiarimetcr at the prirne fbcus

}|11r 
ьtЫtат sресtrоgгарh ut t^be l;us-Й- 2 focus

il: K:::,:;T"i"r::;, "п".'rоgrарh SP- 1 24 With CCD at

Echelle spectlometer at the prirne focrrs
Echeilo Sросt.гоgларli ц.ir]l а ro.g. аlirп","г r.oilimatedЬеапt at tho _\asln,yt h 2 fbl,rrs
FiЬеr sресtгороlагiтrrеtеr at tire Nasrn_yth-2 fo<;usN,Irrltiobject urriversal s
моrlеrаtе гesolutiorr 

lРеСtГОgrарh at thе ргimе focus

Nasrnyth 1 focus 
echelie sPectrograpir at the

Zel,ss 1000
E_chciie sресtгоmеtеr at the coude foctts
N,IANIA complex at the Cassegгairr focusCCD рhоtоmеtеr at thc Cassegrai,, fo;;;}IINlPOL роIаrimсtоr .t th" ё";.;Йi,-, fо.,,=Lotlg-slit,:trlcctrogгaph ar r he Саssе!г";; i;.;,
r-clw гesolutton sl)C,ctromeleT at the Саssсgгаiп fbl.usAutornatic photonretcг fo. srrr.ull 

-;Б;;' 
at ttreCassegrain focus

Ze
Zc1

Zc
Zj
Ztt
Z1

Za

Еа АFSт

CBGS
п,IAlýIA
CFCCD
MINIIPoL
UAGS
LRS
AFST

1992 -+
1992 -+
i994 -r
1996 -+
1997 -+
i998 -+
1997 -+

Zeis.s.600
Autorrratic рhоtоmеtег fог small telescopes 1997 -}
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о distribution of оЬsегчiпg time;
о contertt of observational programmes.

Еасh of the factors епumеrаtеd above makes а сопtri-
bution, and the final amourrt of the informatiorr оЬ-
tained in а сеrtаiп tiпre interval is the result of thеir
net effect, А knowiedge of the total body of experi-
пrепtаI data acquiгed in diffегепt регiоds, as weII as
the strеаms of information frоm the teiescopes and
frопr the devices separately is ехtгеlпеlу useful fоr
tire aгchiving as а technologicai рrосеss. So, based оп
the variation of сurrепt values, one сап reveal сеrtаiп
terrdencies and make а grounded forcast. N{ахimum
daily inforrnation strearns can, for instance, sеrче as а
criteriorr for safe space allocation on the direct-access
units, first of all fоr the data archiving рrосеdurе. оr,
at least, for their рrеlimiпаrу Ьuffеriпg. Тhс rrraxi-
mum values of data amount реr Jчеаг dеtеrmiпе the
пuшЬеr of геquirеd volumes of arclrive rnedia of spe-
cific type.

Thrrs, the key poirrts in designing t}re integrated
archiving system аrе:

1. Рrочisiоп fоr taking account of changing sta-
tus of astronoпrical deviclc:s on the basis of cerrtralized
fоrrпаl descriptions.

2. Use of assessrnents of ехреriпrепtаi data
strеаms fоr allocation of Ьrrffегs апс1 archive mеmoгу
fЬr the archivirig systems as а whole arrd its iTr<lividual
subsystems.

3. Iпipleпrenta,tiorr of acquisition рrосесlurеs of
the gerrcral arclrive statistics fог autotnatic rеsеr-
r.ation of гесluirеd coпtputational rеsоurсеs witlr а1-

lorvance rnade for the dl,narnics of circulating iпfоr-
п}atioII StгеаmS.

Ехреriепсе of mапу years shou,s that the очеr-аl1
ап}оuIIt of experiпrerrtal iпfоrmаtiоп obtaincd tends
to iпсгеаsе at SAO. Fоr instarrce. in 1996 tire body
of ехрегimепtаI clata fоr 15 types of clevices was
1В GЬ/уr: 2 Gb in the radio range and 16 Gb in t}re

opticai rarrge (Korronov, 1996Ь). The forctrst lrr;lde in
1996 fоr the пеагеst 2 3 чеаrs, that is fоr the рrеsепt
time, was 57 GЬ/уr (t}re rise is due to opticai data,
uр to 55 Gb). It should Ье rroted that the prediction
was based on thе hig}rest estimate of the aпrourrt of
data and the рrс-rgrеss in instrument makirrg, Irowever
the ciiarige of the status of а numller of deviccs was
not taken irito account stапdаrd -+ ald. CorrsideriTrg
the above-said, the аmоuпt of data is actually about
60 GЬ/5,r: 5.5 Gb in the radio rапgе) 54 Gb of optical
data. Tlrat is, t}re forcast of 1996 сап in general Ье
rеgагdеd satisfactoгy, arid the figures сопfirm ап очеr
3-fold gгоwth of inforшration flovu,s duгiпg the past 3
чеагS.

ТаЬlе 2 gives сurrепt estirnates of the alrrount of
iпfогпrаtiоп fоr all stапd,аrd pieces of арраrаtus Ье-
irrg ргtsеlrtl1, operatet1 at the SAO telescopes, I}re

old ВТА devices: IPCS 2 *1024, NPh 1. ZEBRA, and
also H-N{ag, which is being iпrргочеd, have Ьееп ех-
cluded frоm consideration. Note that mахimum "rеа-
sonable" values аrе indicated in Table 2 as daily
аmоuпts of information, which mау Ье lower than the
correspondillg peak опеs. The аппuаI аmоuпts of in-
forrnation аrе computed for t}re specific telescope time
distribution очеr the devices (coiumn "Days (nights)

реr ,уеаf') and fачоurаЬlе wеаthеr conditions. Accu-
rate account of the пuпrьеr of calerrdii,T dates is im-
peded, since, for instance, up to thгее devices mау Ье
indicated in the ВТА schedule for а night. Besides,
wlten estimating, tlre distribution of the ВТА engi-
neering time fоr а particular device was disгegarded.

Thus the daily aпrount of data чаrу очеr а чеr},
wide rапgе, fгоm 1 N,Ib to 2 Gb (and even to 40 Gb
fог Speckle), depending on the devices, which еmрhа-
sizes tlre specific сhаrасtеr of different observationa]
techniclues that mrist Ье taken into account Ьу the
irrtegrated aгchiving system. T}re total annual iпfог-
Tnatiotr arnourrts at present to about 380 Gb: б Gb ln
the radio ratrge fоr 3 types of devices arrd 370 Gb iп
ttre optical rапgе fоr 22 types (maximunr valrres).

4. Stоrаgе medium
Option {Ьr arr observatiorral data stоrаgе тпеd,iurп t:

ехtrеmеIу r,ital, especia]lr. in connection with contirl-
uоus grоwt,h of dara arnount. At t}re present stage u:

data arclriving teclrnologv developrnent t}ris рrоЬlеI;.
Ьеаrs directly on tire hаrdwаrе and, fiгst clf ali, on the
types of пredia and units beirrg use<l,

It is rrаturаl that а constalrtly exparrding аrсhilt
shoirld Ье located оп the ехtеrпаl mеп}оrу volrrmes,
Опе should take irrto al:count botlr tlre specific fe.-
titres of the оrigiпаl infoгrrratiorr itrclf and tire с:hа:-

acteristics of the rnedia.
T}ie basic сritеriа iп selection of artirive meclia аг,.

as fililows:

о existing observatiotral data volurnes;
о 1x,edir:ted growth of in{brmatiotr streams;
. сurгепL cornputing facilities;
о capacity of volumes of media;
r m€Inol,y .. cost ratio;
r distirictiorrs of access to the аrс}riче infortll."-

tiorr;
о time of access arrd data exc}rarige speed;
о rеliаЫе реrfоrпlапсе of drives;
о safe duratiorr of data stolage;
о organizational points of fоrmа,tiоп of t:_.

arc}rive base.

Although the сritеriа just епumеrаtеd аrе or,._-
errough, attention should Ье paid to the fourth :

thеm. Requests for access to tlre data for subseciu...,
processing mау in the gerreral case provicie fог sci.:.,
rrirrg of sufficienly rMidc tirTre rапgеs of arc}tive cll,

коNоI\rоИ PANCHUK
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ТаЫе 2: Estimates of uоlumе of оЬsепlаt,iопаl d,ata

Data type
i,denti J ier

Iпstrumепt
identi f ier

оьsеrчаt,iоп
callacity

Day (пi,ght)
capacztu

Days (nights)
рет уеаr,

Yеаr
captl,ci,ty

360
90

360

Rr
Ry
Rs

continuum
Radiolines
PAS

0.9 мь
0.8 мь
0.4 мь

14 Mi)
2 N{b

1.2 \,{ь

5.0 Gb
180 il,{b

440 NIb
RдтдN_600 бGь

Bq
Bk
Bu
Bi
Вс
Bf
Bg
Bl
Bj
Во
вь
Bs
Bn
Bi

MANIA
Speckie
UAGS
IFP
PFCCD
x,IoFS
]\4PFS
LYtIX
MI}iiPoL
il,ISS
PNICCD
рFЕS
1,ItrS

FSP

100 мь
1.5 Gb
0.7 N{b
15 N,Ib

2.4 N{b
2.1 мь
2,1 NIb
2.4 \4ь
0.5 Mt,
2.1 fuIb

350 kb
2.4 j\tb

2..1 l{b
0.8 N,Ib

2Gb
40 Gb
60 N4ь

180 мь
250 п4ь
210 п.,iь

210 N,{b

70 N,Ib

5 \4ь
100 \,{ь
70 N4b

120 NIb
70 \{ь
16 \Ib

10 Gb
280 Gb
3.0 Gb
3.6 Gb
15 Gb

4.2 Gb
10.5 Gb
1.1 Gb
50 N4ь

3.0 Gb
3.5 Gb
1.2 Gb
1.8 Gb
100 мь

5

7

50
20

60
20

50
15

10

30
50
10

25
t)

втл
337 Gb

70

5

130
20

75
15

15

Ze
Zc1

Zc
Zj
Zч
Zl
Za

CEGS
N4A}iIA
CFCCD
\{INIPoL
UAGS
LRS
АFSт

2.8 N{b
i00 п4ь
0.6 NIb
0.5 N,Ib

0.2 NIb
2.4 N,{b

0.6 \,tb

140 N4b

2Gb
50 NIb
5 N{b

10 N,{b

120 N4t,

30 N,Ib

9.8 Gb
10 Gb

6.5 Gb
100 N,{b

0.8 Gt
1.8 Gb

450 \,{ь
Zeiss-1000

30 Gb

Еа дFSТ 0.6 N{b 30 N,{Ь 100 3.0 Gb
Zeiss 600 зGь
Rrl,dio
Optical "-Я 9Р370 Gb
Total

and demand frecluent remounting of irrciividual vol-
umes" In so doing the use of чо]uпtеs of small capacity
can result in substarrtial loss of tinie and er.en corn-
plete neutralization of the advantages of the meclia in
such раrаmеtеrs as the time of асйss and the speed
of exchange. of соursе, everything depends on the /о-
cal аrсh,iuе itself and оп irow iпйпsiчеlу it is rrsed.
This is why the option of the mediuпr lrrust take ас-
count of particularities of observational inforrnatiort,
fоr instarrce, its daily amount, quantuп] of access. fi,e-
quency of referettces, etc.

376 Gb

At the ргеsепt time, the following riedia аrе uti-
Iiz,ed, at SAO fоr long-duration stоrаф of ехреrimеtr-
tal data on а centraiized basis arrd ilso inside indi-
vidual subdivisions:

. DAT cassettes (Digital Audio Таре) (4 mm)
1.3-2.4 Gb in capacity;

о ЕХАТАРtr cassettes (8 mm) of 5-7 Gb;
о optical disks CD, R (Compact Disks, Record-

able) of 650 N{Ь;

_ . magneto-optical disks MO-RW (Rе-WritаЬlе
N,Iagrreto Optical Disks) 250 мЬ to 2.6 GЁ in capacity.

l-
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In the mid-1990s the most рорulаr fог this рur-
pose wеrе DAT and ЕХАТАРЕ cassettes, whеrе-
as поw extensive use is made of opticai disks CD
R (Denisenko, Balabanov, 1998) which аге cheap
enough, hаче а shоrt access time, and high speed of
ехсhапgе; however they аге second to tapes in terrrrs
of чоlumе capacity. In the context of the above-said
ttre capacity of volumes is significant fоr а rrumЬеr of
local archiues, for exarnple for suc}r devices as \4А-
NIA, РFССD, N{РFS, СtrGS, CFCCD, Сопtiпuum,
to say rrothing ofSpeckle. Fоr this rеаsоп. when gепеr-
alizing all the types of observational data used at tlre
оЬsеrrаtоrу, we consider the optical disk DVD (Digi
tal \rегsаtilе Disk) of 4.Т ,l7 Gb to Ье niost pгomising
fог stогаgе of observatiorral data. Тhе nrarnufactuгing
technology of this disk is being irrtensively develciped
(Egarmin, 1998), and it will gгаduаllу displacc t}re

CD,
Тhе cornpelled rnarry-voluпre сlrаrасtеr of tlre

аrсhiчеs carr раrtiу Ье comperrsated Ьу the use of
stacks of tlre type of СD-сhаtrgег ог D\,'D-changer
which provide fог dozens of disk positions. Tlrese l,аri-
ants, hotvever, will not solve the ргоЬlеm. Nlost likely
thel,rvill help provi<le access to tlrc operatiue аrсhi,чеs
that аrе srrbsets of t}re locol archilues and corrtairr rterv
(rec:errt) tlata оr tlre infbrrrratiorr c:orrnected п,it}r раr-
tiсulаr oilservatiorral рrоgгаrrrmеs. А similar resuit
can also Ье obtairred bv usirrg }rard disks HD of 10
36 Gb ог else RAID (Redundant Аrгау of Inexpetrsive
Dгir,еs) devices dozerrs оf Gb in capacitv.

It should Ье поtесl that t}re рrоЬlепr of storage
rrrecllutn t:anttot Lle settled bl, the choice of the саггiег
tvptэ. А sigrrificant part is plaved hеrе Ьу tlre cnvirorr-
пlепt iп rvhich t}re оьsеrчаtiопаl data irTclrive as atl itr-
fогпiаtiоп s},,stetTt is si_tppolted, atrd alscl Ь1, tlre }rаrс1-

\\,аге to intplcmerrt the sоftwаrе. The system Lirttrx ort
tire Pentiurn-ty,pe ссlпrрutеrs (Peterseri, 1997) is most
plorrrising atrd convenicnt in this rеsресt.

5. Fоrm of герrеsепtаtiоп
В1, tlre Jоrm of rерrеsеп,tаtiсlп is mеапt 'uhе formats
irr rTirich оьsегчаtiопаl data are stored оп i}re archivc
rr'edia.

Тhе irrtroduction of а format рursuеs gerreгally
tno objectives:

. taking aсcourrt of specific peculiarities of data;
о ргоr.isiоti of convenierrce in subsequent рrо-

cessirrg.

-\ciditiorral factors t}iat deterrTrine use of раrtiсulаr
fогmаts пlаt, Ье, fог instance, the requirernent for
phl-sic:al savirrg of the саrriеr, application of the stan-
dalcl irсаd1-) sоftч,аге. desire to prol,ides fоr visual-
ization оf logical stгttсturеs, etc. At the same time,
a_s exDerietrce ltas slrowtr, tlre fоrm of аrсhiче data

колrоI\rои РАлiСнUк

representation is most}y affected Ьу the output da-
ta format of the acquisition system. N4ost commonl},
these fогmаts are interpreted as аrсhiче and find fur-
thеr extension iп the techrrological chain as fаr as the
processing svstem.

Тhе existence of а 1агgе пumЬеr of diversified ас-
quisitiorr systems at SAO gives rise to fоrrпаts largelr,
distingrrishing frоm опе апоthеr. What is tnore, some
acquisition systeпrs use sечеrаl fоrms of their output
data representatiorr depending оп the nrodes of ореr-
atiorr. Fоr this rеаsоп, dоzе,пs of different fornats аге

ргсэsепtlу пumЬеrеd at tlre оЬsеrчаtогу, еас:h of thenr
suggesting its iпtеrрrеtаtiоп arrd арргорriаtе software
suрроrt.

Thus the adoptiorr of formats frоm t}re acquisition
system геsults in cxtension of }reterogerreous forms
of representatiorr to the оЬsегчаtiопаl data archive.s.
rvhich is rrot optimum frопr t}re point of vieu,, of joint
processing of different type data and also in tеrms of
exc}iange of irrfoгпration rvittr оthеr rеsеаrсh cerrtres,
Tlre mоrс so, the acquisitlon systems theпrselves func-
tion trnder specific conditiorrs of observatiorrs, thеrе-
fоге tlreir information outputs mirгоr iп mапу cases
clnly the sirrrplest alterrratives оf data "saving". II.

corrnec:tiorr wittr t}ris the r'u,ау of unificatiort, of оЬsег-
vationa] <lata formats rvit}i sirnultarreous pгeseгr,irr-
of specific fеаtuгеs of t}reir differerrt types арреаrs tL

Ье mucli mоrе efГective. First of ail. this refers to tl-r:

archivirig systcпts.
It is expedient to hal.e a]so а lvider view on th.

rnatter of rrrrificirtion of fогпiаts: fог aTr1, links of th.
technologictrl c:hain of obtaining astгop}iysical resrrlts,
tlegirrning with the acquisitiorr s}-stem. Actualiy, th,
questiorr is опе of estaЫishnreIrt of а unified iпtегfас,.
lэetrveen the svstetrrs of differerlt types: асquisitiог-.
archiving ancl ргосеssiпg systems. The idcology of th_.
FLEX ilrtеrfасе (Flexib}e EXchange) was discusse .

arid grounclecl Ьу Kononov (1995Ь) . The progressir
instailation of the FLEX interface, which оrdеrs corl.-
rnunication betwccrr the systerns, ъ,ould simplify аll -

speed up the establishment of the оЬsеrчаtоrу's i:.-

tegrated аrсhil.е. Note that tire сопсерt of FLEX i:.-

terf:rce evell Ilow fоrrпs the ba,sis of сrсаtiоп of t].-

R,ATAN 600 observaional data Barrk (Kononov, \Il:.-
galiev, 199В),

6. Information completeness
Experimental data rереrеsепt а collection of пuпlе.-
ical агrауs. Whеп locating t}ris kind of data into t:..
аrсhiче and orgaliizing access to them, thеrе arise rl:.- -

urаl questions:

о to which device does а particular аrrау reft:
r which instrument was used and wtren?
о what astronomical object was observed?
о lvlto ц,аs the оьsеrчеr?
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о what is the struсturе of the data? etc.
All these questions catr Ье ansrvered provided that
the пumеriсаl аrrауs ате accompanied Ьу аррrорriаtе
раrаmеtеrs.

The сопсерt о{ iпfоrrпаt,iоп соmрlеtепеss of
archive data consists in their utmost possible раrаIпeterization irr all respects. The ассоmрапуiпg рагаlп-
eters аге supposed to Ье an indispensaЫe раrt of the
аrсhiче itself.

The optimurn momerrt ol bas,ic раrапrеtегizаtiоп
of obseгvational data is t}re stage oГoperatiorr of tlre
acquisition system, that is, wherr the Ъаtа аrе being
formed. Subsequently the arc}riving systems tпау iп-
tгоduсе theft addi,tionrul characteristi.s, whiclr аrе of
imрогtапсе frоrп tlie poirrt of чiеw of organization of
the arc}rive as arr infornraiion svstern.

The nrost effective fоrпi of ibplernentation of t}ie
ьсsz'с раrапrеtеrizаtiоп is а self-docurnerrted fоrmаt
which rергеsепts the structur.e

{ Header }{ Data аrl,(Lу > .

In this саSе еvеп simpie sarr.ipling of an агсhir.с oil-ject рrеsеrчеs automatically the acconranl,iirg descrip-
tion. Тhе FITS fоrlпаt (Flexibie IrпаgЪ Tr.ansprlrt
sy,stem) fоr daia ехсhапgе betweerr astrJnomicai cerr-
tres (Welis et ai., 1981), which is supported Ьу the
International Astгonorrrical Urrion 1tiЙ, tэвз; iэвэ;
mау Ье treated as this seif-docurnerrted iormat. }iote
that the FIтs fогmаt is coпrrnorrly appliecl now at
шапу observatories to rерrеsепt a.chirre data them-
selves. lInfoгtlr,nately, this convenient arid flexible fоr-
mat canre to Ье used at sAo as late as the пriddle of
the 1990s.

A1l possible rеfеrепсе databases, dictionary direc-
tories (Leong-Khong, Plagmart, 1986) estaЫishecl as
superstructtires очег tlre basic аrсhiче апсl сопtаiп-
ing different meta-characteristics, rпау Ье the forrrrs
of implementation of at],d,itional parabeterization of
archive data.

7. Access to аrсhiче data
The problerrr of occess to аrсhiче data has аlъ,ауs
been associated with tu,о questions: v",hat is being
sought and what is the way of doing it? The rо.rrr"i
point bears а direct relation to the forrnulation of as-
tronomers' inquiгies for геtriеrа], rчhегеаs the lаttеr
is generally an internal task of the arciriving system
itseif.

Requests for access to the агсhiче informatiorr аrе
based.on_specifying а пumЬеr of раrаmеtет, 

'rru' 
."-flect the fеаtuгеs of observational c]ata of interest andidentifving them in ап appropriate mаппеr. Such ра-rаmеtегý аrе subsets of all раrаrпеtеrs аrсhir,есl andconsidered as рri,lпаrу ftcys. The possibilitv of irrcli-

cating specific раrаmеtеrs as рrimаrч kel,s cibteгtrrines

the dеgrее of flexibility of the archive as rеgаrds the
access рrосеdurеs. оп the other hand, this possibility
depends a]so on the solution of the experirnental clata
parameteгization рrоЬiеm.

with а sufficient extent of раrаmеtеrizаtiоп of the
аrсhiче data, the choice of particular. раrаrпеtеrs as
key опеs fоr the organization of rеtriечаl must Ье de-
tеrпriпеd Ьу the specific char.acter of observational
dat,a апd, in t}ie final analysis, Ьу the епtеrрrisе of
the astroptrysical experiment thc аstrопоmеr deals
with. Iri other words, the tasks thai the аstrопоmеr
corrceites to реrfоrпt wherr plarrning the ехреrimепt
r]etermine his possibiiities of further* use of the t]ata"
This сап Ье il]ustrated Ьу certairr universaliy adoptet1
раrаmеtегs rеgаrdеd as ke1, ones: r/afe of clbsirua-
ti,on, object rlame, iпstrumепt usесl, аstrопоmiсаl de-
чiсе, оЬ s еrч atiolt,al рrо grтlrпrrlе, оЬ s еr,u еr, illf orrrlat,ion
сhап,пеl (filter, rаdi,оrпеtеr,) etc.

Тhс rrratteг of implernerrting the ргосеdurеs of ас-
c:ess to arcliive data depends оп both the archiving
sl.steпr аrсhitесturе arrd the cornputer hаrсlwаrе (аЁ
tlrough tlre fоrmеr is connected to а certairl exterrt
rvit}r_tlre latter). Irr this respect ari irrrpoгtant role
пtа1, Ье played Ь1, thе Suреrstruсtlirеs of the type of
dic:tioliarv diгcctories, whic:h аrе itttc:ncled, in partic-
ulаг. fог StOrage of the knowleclge of physical iocaLiorr
of ,sресifiс object,s irr the аrс}riчЪ arrj сараЬlе to рго-r.ide fог fast rеtriеr,,а,l of tlre necessary iпiогmаtiоп Ь1,
wal of indexirrg of individual groups of data.

The effectiveness of access is influenced also Ьу the
ca,pabilities of basic algoritirrns used Ьу the arc}riving
systerns in tile iпtегпа] anaiysis of vаriопs kinds оf
logica1 struсturеs. At last, the реrfсlrrпапс:е сhаrас-
teгistics of the ехtегпаl devices (tapcrrecortlers, ciisk
drivcs), fог instance, the time of access and the speed
of excharrge have а direct bearing оп tirc: Iirnc:tioning
of tire аrсhir.е аS all infoгmatiorr si,ste- as ir lvhole,

\\'е do not clea] hеге ll,ith с,thЁг aspects of access
to the arc}rive data suсh as authorization, capabili-
ties of usеrs' interfaces, application of stanclard sys-
teпrs of database management, net facilities etc. of
imроrtапсс is rThat а11 this calr Ье based on. l.оr this
rеаsопJ iп desigriing the integrated archiving system.
а developed and flexible giobal i,nfological Йt..р.ir.
mode] reflec:ting all aspects of роssiьй astrophysical
experiments is of fundarnental imроrtапr:е (Koribnov,
1991;1995а).

8. Homogeneity of аrсhiче bases

Ртry:rо".9 of design of various archi,n ing system atSAO iras shorvn that special attention sЬЙtа Ье paid
to \hе hоmоgепеitу cэf archive bases. Ечеп to а greater
extent this rеfеrs to the integrated inforrnation sys-
tem,

т!е чеrу concept of lюmоgепеitу пау Ье cotr-
cerned rvith а пumьеr of areas u-оrrgъhi.й the пrоst

г
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irnportant is the construction of an observational da-
ta models. It is the characteristics of such models
that determine t}re organization of апу archive base
as а certain set of objects to which furthеr access is
provided Ьу mеапs of particular sоftwаrе. The hоmо-
geneity of the archive base in this sense must manifest
itself in:

о representatiorr of observationai rеsults in the
fоrm of sets of files;

о file formats;
о fiIe identification;
о extent of data рагаmеtеrizаtiоп;
о ideцtification of раrаmеtеrs;
о determination of values of раrаmеtеrs;
. data Strucl urеS;

о organization of archil,e volunres.

Disregaгd of these principles wiil ultirnately rеsult iп
inadequate consumption of lаЬоuг and rеsоurсеs, uli-
justified complication of software, increase of the time
of its development and/or adjustrnent, bu}ky iпtеr-
faces, inconsisterrcy of requests, restrictiorr of fuпс-
tional capabilities, arrd difficulties in orgarrization of
Suрроrt.

All t}re епuпrеrаtеd refers поt only to thе mа,irl
archive database of а certain type, whic}i contain
nurrrerical ехрегimепtаI аrrауs рrореr, but also to
its suрегstruсturе iп the fоrm of auail,iary rеfегепсе
databases oriented to differetrt fields of application.
That is, the qr:estiorr is th.e homogeneitv of а sераrаtе
local arclliue as а multiirase system corresporrcling to
а рагtiсulаr section of the observatiorral data Rank.

Огr tire оt}rег hand, fог the integrated аrсlriчiпg
s),stem that will suррогt а {'erl, locai aгc}rives of dif-
fегеIrt types it is advantageous fоr the satne геаsоlls
to adhere to the hornogerreity of the аrсhiче bascls

also at thе levei of the systeпi as а wlroitl. T}ris сhа,r-

асtегizеs the highest dеgrее of informationrrl irrtegra-
tion which, deperrding оп t,tre furrctiorral oricrrtation
of the aгchiving system, mау rеfеr to both tlie lt:vel
of опе telesco1-1e апс1 the level of the rvLrole оЬsеrr,ъ-
tоrу (Konorig1,, Lipovetsky, 1994; Kotionov, 1996а;
Kononot,, Nlingaiiev, 1998).

Orre of the орtirпuп} ways to aclrieve а mахimutп
hoinogeneity is the adoption of а system of conven-
tions оr statrdards whictr specify tlre description of da-
ta strеапts, individual objects, раrашеtегs arrd thеir
t alues, characteristics апd irrterrelations of tlre systern
etc.. пhiсh is ultiпrately related to ttre globa| i,пfоlоу1-

ical rnodel. Ап additional arrd чеrу e{ficierrt rneans
hеrе is thе irrtгoduction of hornogeneity into iderrtifi-
catioll of different structures, for instance, пашtеs of
arclrive volumes, files, fields and раrаmеtегs. This а1-

loв,s а ceгtaritr element cif versatility to Ье introducecl
at the sttrge clf forrnation of requests with the aid а
s},stelll ot роttеrпs and t}reir lists (Kononov, 1995с).

9. standardization in different агеаs

Ап effective solution of the рrоЬlеm of homogeneity of
the аrсliiче bases сап Ье illustrated Ьу the concept of
unified ELEX iпtеrfасе providirrg fоr staIrdardization
in 3 аrеаs:

о data ilttегрrсtаtiоп;
. data iderrt ifit,ation:
о data rерrеsепtаtiоп.

Ву the data ,iпtеrрrеtаti,оrl (поt, astrophysical, of
соuгsе) is implied the examination of the informa-
tion output of an individual data acquisition system
based оп а hiеrагсhiса] mode1 of descriptors of а раг-
ticular gепеrаlizеd acquisition systern соrrеsропdiпg
to а generalized astrophysical ехрегimепt. Тhе out-
put data sets of а specific system аrе раrtiсulаr cases
of the generalized system output, arid апу output file
is iпtеrргеtеd as а rlеsсri,рtоr 75/е rеfеrгiпg to а сеr-
tain levcl of tlre rnodel. Тhе strearns of descriptor files
of diffегепt, leve}s correspond to сопсurrепt processes
of data accluisition, including tlre processes of logging
of astгoplrysical ехреrimепts. The descгiptiolr of tlre
пrodel ,,чhiсh foгrrralizes the struсturе of the irrforrna-
tion output of апч acquisitiorr systeпr and at the sаmе
tirrre 1,}re inpiit of t}ie intcgrated archivirrg system rер-
rosents а саlпlпоп FLЕХ I standard of dattr, interpre-
tation (Korronq1,, 1995а).

Urriversa1 ideп,ti,ficati,on of data is errsrrred Ь1, а

сопlmоп systern of cortventions fог naming outpul
fiIes of a,ny acquisition systems. Corrrpourrd пз,Ill€:

ц,ith а hiегасhiсаl struсtuге, rд,lriсh irrc]ude objecl
iclerrtifiers of the епtеrрrisе of the generalized astro-
physicai ехреrimепt, fог instance, tbc type ot dato

date ot оЬsеrчаt,iоп, grаuр ale rrsed. l'he dеsсгiр-
l,ion of these t:опrrttоп rulеs of file rrarning гepresellt.
а соп1,Iпотl, FLtrх N starrclard of clata identificatioI_
(Koltonov, 1995d).

Tlre rrnified fогm of dal,a rерrеsепtаti,оп is plr-
vided 1Ьr Ьу rrsirrg а, cootпlon and flехiЫе fоrrпаt of er:-

charrge that takes accourrt of specific fеаturеs of obse: -

vatioirall data of апч type. Tlre FLEX fогrпаt, whici.
is а FITS-like forrnat arrd is based clrr the applicatio:.
of ttre standard exterrsiclri EITS Вiпагу ТаЬlе (Implt-
rnentaticln of t}re FiTS, 1991; Cotton et ai,, 199j
is ta,kerr as slзсh а fоrtпаt. T}re dеsсгiрtiоп of sucll .
FLEX formtrt is considered as а соrпrпоп FLE\ Г

stапdагd of data representation (Konorrov, 1995е),
'fhus t}re colTllnloп starrdards FLEX I, FLЕ\ ):

and FLEX F define comlnon rules п,hich rrrust : -

applied Ьу the integrated archiving system fоr сос:-
dina"ted interactiorr with arry acquisition system. Т
take пiоrе detailed accourrt of the distinctions of s1.,--

cific types of data and sl,sturns, the соrпmоli FLЕ._
standaгds аrе extended Ьу local standards in the sal:.,

3 rеgiопs. Fоr exarriple, FLEX N ltr, FLEX \ Е

arrd FLЕХ F Rw derrote the local standaгds of ldc:,-
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tification of observational data of the types Rr ancl Bl(Continuum and LYtrIX) urra ,"р."u"Jйiiоп of clata
:::l." Ро., Rw (MARS). Note trr^tlЬ"Ъrrt чеrsiопsUr LIle local standards FLEX-I-&& and FLEX }J А*,

уhе_rg 
,t& is the type of data, *"." ir,йаuсiсt fоrrпаiiуfоr 15 types of devices as еаrlу as 1996 (Kononov,

1996с); hоwечеr, at ргеsепt they need сеrtаiп соrrес-tion.
Despite the necessity fоr fоrmiпg tlre пrost hопiо-gепеоus archive bases uпсlеr.еа1 coriclitions such рrо-ceSSeS can Ье implemented orliy step Ьу step. Thecause of this is that mапу established and continu-o.usiy.expanding iocal archives u"lb.u;" ;;;mendoustime interr,als and include еаrliеr Juru *r,i.b buu"not been рrореrlу reorganized. shouid the notionsof homogeneity апd staic.lardizati"; Й i".rp".tiuodirection of development) Ье .o-bjri"a 'ii. а.8r""cf homogeneity clf t}re сuгrепt rпаzzi аrсhiче base tlfthe.type Rr (Continrirrm,, 

.RATA}I UОФ,Бlrstance,
could then Ье iilustra,tecl Ьу the r,rlЙirgigu.чr,

Representation of obserrations
Ьу опе mrrltifгеquелr.r- filе
Data format
Identification of files
parameterization 

]ечеi
structure of clata

Experience of mапу attempts to rесочеr ''old'' d,a-
lu uld bringing tlrern to а certain systerTratized fоrmha,s sltown that this
suпring and is -;;;i,ЁТ:хъ"#Т}тr.jы;:l
Let us епuшеrаtе hеrе only mаjоr о..Ы.-r,

о Nuпrеriсаj data оп old mec-lia аrе either ili-rеаdаьlе оr the rеаdеrs аrе inoperable оr already lack-ing at the оЬsеrrаtогу.
о Decoding of olcl formats is impeded siпсе mапуo,f lh"p wеrе not Рrореrl1, c]escribecl in duе time оrtireir descriptirlrrs аrе mеrеlу nonexistent.r unsatisfactory dеgrее of puru-"t"rization of"old" ciata, which inhibits their ia"-nt-iя-.uior, 

"rr*r,ц,ith the оЬsегчаtiоп logs involved
о Arralog fornr of а раrt of ''olcl'' data (diаgrапrtapes irr the radio rаrrgе and pt otog.uphi. plates intlre optical тапgе) ..quir", аdЪitiоп;l;.о."аr,.", toconvert to the digital forrn.
l Organizatiorral di{ficujties due to the рrеlimi-паr1, collection, systematizatiorr urra urrutyri, of clatairlside the observator

lier to o,h". ";;";;;I;,l""ilTi"i:Ji:l-.:ffý: :i;:rlso to the rrec:essity for erllisting *h" ;; ;;;;Ь;';;
ехрс:rts to реrfогm а great arrrourrt of *оri<.

At the same tiпte, takirrg into account the irrrpor-tance of гесоr,еriпg ''old'' data, alt these iгo...t,l.",сап Ье accornplisired Ьу individuut ,t"p, ,ib gradualitrclusion of the гесочr-.rеd inforrnatior. irrto-ib" appгo-pгiirte locai аrсhil.еs. It is advaritag.our a],ui the datarесочегч shoitld Ье lTracle coincide]rt ц,ith the геduс-tion of the obserrational irrforпrution to tьъ сurгепtStandards to achieve а rпахilпum hoпrogeneiti, of thearc:ilive bases.

неrе it shouicl Ье taken into account that the archive
|азе of the type Rг is noiv tt," r;;;";;,';;;;i;;,;
being developeci database оГ SАО'фiiur' p".io.i.94000 multifreqllellcy obserr,atiolrs) (Ii";;;."'';;';i :,1999).

10. Old data rесочеrу
In the gепеrаl case the change of the content of а сеr-tain local archive mау Ье coirnected ;;;;r. points:

1. Regular filIing of the аrсhiче with сuгrепt пец,data.
2. Grаduаl involvernent of ''olcl'' clata tlrat travenot been archived.

That is, the аrсhiче base сап clevelop irr tirne ''in t.wodirections''. The fоrmеr point is quite сlеаr, whеrеаsthe latter rieeds а certain elucic]atiorr.

, Indeed, mапу sfапdоrd astronornical devices havebeen in use at SAO fоr 7-10 y;;;;";;j'obo.r.. Д,.апоrmоus апоuпt of materia] tras beeri accumula,tecl
d.urirrg this tirne, but onll,po.t ot:it ir'r'"..n irr suffi-ciently ordered and srrpport,ed archi,e bases and to асеrtаiп extent accessab]e to аsirопоmе,]s. йrt of tho
:"rчl,j аrе al best spead оrеr ditr";;iЪ;fil;J;in diffсrепt (sometimes urrknown) rо.-uir'alrd carrье potentially lost. suсh irrforrTration rеfеrs to thecategorv of ''old'' data; the quurЫun oi ii.-has lately Ьее,, .ui,u.l *,t;]";;;;;;;";:ШБ1
yarchuk, 1994).

T}re resultS of this kind of iл,.оrk done fbr theаrгсhir,е of the type R.r аrе given as al, Йmрtе. Thernalrt, arcirir.e obseгvatio"ui d,rtoburo ur ibu c:ontirr-uum rаdiс;lтtеtеrs begart to Ье estaыislred in а чiг-tually standard fогltr iп N{ay i995. F;r. ;еаrs later(N,{av 1999) it inc]urled 5300d оЬsеrчuriurш lKorlur.ou,1999). Frоrтr NочеmЬеr 1989 to lЦui, rgbS the рго-cess of агсhiviпg \\,,aS Supportecl Ь1, the fiгst чеr-siorl of, the ODA (Obserlationa1 Daia Aichive) sl.s-teпr, witic}r resulted irr рrеsеrчiпg 18500 obserrations(Kononov, 1995f; 1996Ь). Irr 19"98 tli* i".' of da-

'u.r1, 
Teorganized, reduceci to the ,iuiau.a, u,.a,]"il.h91:rч.сеssfullу to the сurrепt u..birr'1Кппопоч

et а1., 1998). At rhe sec:ond stage the data fоr the ре-
il:j 'n:' 

to 1989 (rreariy 8 чЙ.s), whЙ i,ua Ь".r,l]ttllel-eo oti tnagrtetic tapes in dilferent fоrшаts, wеrеcollected and anall.sed. This pu.t oi: autl .outulrr-ing about i3000 obserr,ations was sequentially de-
::1:сi, reoTganizecl, rеduсесl to ,tu;;;;;, 

'r, 
ISSB-

i??l,*lO ultimateiy switc}led to tlre .r.Й' аrсhiчеr};lS(, tt\oilonov. Pav]ov. I999). .{s а rosu]l оl.rсslr_.rrа-

'": lt]ur 
perftlrmed. the radib 

"r'.;";;,;;;еIе рrо-l,ided hornogeneous access to the archive inforrnation

l
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covering the 18-уеаr' регiоd and including, аs of 2000
Jатпiаrу, аЬоцt 94000 оlэsсгчаtiопs. It should Ье noted
that at the ргеsепt time tlre arclrive base of the type
Rr supports 85 90 % of ехреrimепtаl data rvhich аrе
оЬtаiцеd with RATA1,I*600.

The same as fоr the stan,dard astгonorrtical сlе-

vices, the рrоЬlепr of rесочеrу of the data obtairred
еаrliеr will also rеfеr to the old nonexisterrt devices.
Неrе too the wоrk сап роssiЫу Ье Ьгоkеп uр into
individual stages, if the information }ias not Ьееп
prelirninary systematized and is not stored in а rс:-

liable enough form as. for example, fоr the devices
IPCS 2*1024, NPh 1 and ZEBRA (Kononov, 1994).
То avoid а siпiilаr рrоЬlеm irr the firtuгe fоr пеш de-
vices, п,hich аrе сurrепt]1. placed in sегчiсе ог just
being in the state of designing, coordinated decisiorrs
shou}d immediately Ье rnade сопсеrпiпg standardiza-
tiorr of оцtрut data of the аррrорriаtе acquisition sys-
tems for tlreiг orientation to the integrated archivirrg
systenr.

11. Authorization of access

The question of auth,orization of access to the arc}ril,e
irrformation is one of t}re rrrost impoгtarrt ancl c:ornpli-
cated aspects offunctioning ofthe archive as ап iпfог-
mаtiоп system. The urgcncv of its solutiori is dictatecl
irr раrt Ьу the abrupt enhancemerrt oi excharrge о{

observationai results (and their processing) Ьсtп,ееп
diffeгent аstгопоmiса] institutioiis aidcd Ьу the lпtеr-
пеt ol.er the past few 1.ga15 (Кго1, 1994). Ttrc: results
of urrique investigatiorls calr Ье published fast errorrgh
in the traditional prirrtcd fоrпr апd rерrеsепtеd еlес-
tronically. Оп the оthеr hirnd, the preserit-clay- tech-
поlоgч of observirrg arrd furt}rer processirrg of data is
expected to involve lаrgе teaпrs of ехрэrts of clif{er-
ent ргоfеssiсlпs whose rnrrtual relatioris carr Ье соп-
tгоliеd sontehorr,. In а]1 this it is the copyriglrt tlrat
цrust fогm the basis of autilorizatiorr of accoss to the
observational data агсhiчеs of апу types sincc tlie lat-
ter concerttгatc ttie геsults of ц,оrk clorto Ь1. difгегепt
grоuрs of people.

Frоlп а rпоrе detailed trcatrnent of the рrоЫеlп it
fol}oц,s that the aut}rorizaticln of access rnust Ье }lased
ori the follorving fоur fасtогs:

1. Gепеrаl 1egal dclcurnents rc:gulatirig copyright
in scierrce and corriputer tec}inologl..

2. Iпtеrпаl сlосuпiепts of SAO whiclr take into ас-
count distinguislring fсаtriгеs of functioning of tire оЬ-
sег\,аtоrч as а геsсаrсh сепtге.

З. Iпtегпаtiопаl experience irr orgatrizirrg autho-
rized access to experirnentai clata.

-1. Special convelrtions inside the iпtеgгаtеd
агсhiviпg s},stenr, rvlric}r ъ,il} mirrоr the abor.e points
а_ч fot,tlral гulеs оf iпtеrгеlаtiоrl of аstrопоmеrs ъ.itli
агсlrir,е databases.

Unfortunately the рrоЬiеш of authorization of ас-
cess to the archive information has corne to Ье dis-
cusseci at the оЬsеrчаtоrу mоst recently. In all likeli-
hood this is associated with the appearallce of а num-
Ьеr of iegal disputes and the сопсurrеIlt desire to solve
the рrоЬlеш. Ву the preserrt tlцrе а gепеrаl Рrороsi-
tiolr for t}re observational data archive at sAo have
been fогmulаtеd, in which there are rеfеrепсеs to the
relevant Rrrssian legislatiorr, and а period of 2 уеаrs
is indicated fоr exclusive access to агсhiче data оп
astrophysical objects оп the раrt оf applicants. The
calibration mаtегiаl and subsidiary data аrе open to
gепеrаI usе. Fiоm the practical point of view tlre fоr-
mulated gепеrа1 Proposition gives risе to а number of
questions. Fоr instarice, the specified time priorities
аrе inconsistent with the concept of lопg-tегrп рrо-
gralnme (such рrоgrаmmеs mау сочеr as muсh as 5

уеаrs of obser..,irrg).
то realize сjеаr-сut and flexible arrthoгized access.

а systen of priorities апс1 арргорriаtе conventions orl
their application both fоr irrdividual gгоuрs of usеr_.

arrd сопсеrпiпg the experirnental information of раr-
tiсrilаг с}rаrасtеr has to Ье irrt,roduced. Irr otlrer words.
it is rrecessary:

о То clefine the categori,es of potential usеrs of
tlre observaticirrai data Balrk of SAO.

r То irrtгoduce classi,fication of experimerttal da-
t;l frorrt the pcliiit оf чiеw of applicatiorr of the copl,-
riglrt.

о То cletcrrriirte fz]rne раrаmеtеrs of access to th.,
trrchive iпfогттtаtiоп on clefault.

з То take accolrnt of tlre sfalus of the existin-
techniques of observations otr t}ie telescopes.

о ТО estaiэlish stalrclard pri,ori,tiles of acces. Ьа.е,.
ort thc: iпtегrеlаtiопs of the usег categories, data clas-
sificatiarr and status of the observational techliiques

е То lay dо,лп rulr:s fог clranging the standar .

priorities of access both ai the <lesire of usеrs ha,,,-

ing privileges fоr this and irr the case of unsarrtltione--
dераrturеs frorn the schedule аррrоl,есi Ьу the Рг. -

gгаmпrе coшtrnittees of the telescopes.

Urrdoubtedly, effective aut}rorized access to tr_

аrс}iiче iпfогпrа,tiоlr is possible orriy witlr а sufficierlt_-
}iigh dеgrее of рагаmеtеrizаtiоп of data antl соrrег:--
rress of tlre kcl}, раrа;пеtеrs. It is onli, uпdеr the:-
conditiorrs tlrat rigоrоus f'оrmа] descгiptions ailorTi:-:
fЬr all thе rеquirеmепts епurпегаtеd above catr Ье ::-,

troclrrccd irrto the irrtegrated aгchiving system.

12. Organizational support
archive

of the

Ву the orgcl,n,izat,ional su,llylort of ttre аrсhiче is _:.--

plied mапаgеmепt (maintenance, administration
the archive as the Base of observational data. Т,
maintenanccэ shorrld Ье provided Ьу реорlе becar..-,

коt{оNоч, рАлIснUк

l;
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1, Тhеrе will alи,ays exist the рrосеdurеs whichcannot Ье automated, and ьr--" Ъ1l.rrаu.,." i, ur.obvious necessity.

, 
2, Depending on the degree of automation of theаrсhiче as а tec:hnoiogi.ur rЙk, ,"-" о."."Оurеs сапtle complernented Ь1,.mалuаl operatior, ,rri.b shouldЬе reasonably minimized step-;;;;,' "

The то]е of mап
SAO whe.e ;,fi]11"ffiHJ,':il,J# #ж'J}""i:periпrentai data circulatu 

"igo.o;r;;b'oii bu'r""r, l,r-dividual computers ur,,i ryrr"-r, 
";;;;;;*""п 

scien-

:'rЪilTl{.*:.",li;"",r,п,oribis;;;",ordering
Ье met in establishi.ln-:',o1..o""sable геquirеmепt to
аrсhiчс. пg and sltррогtiпg t he iпгеgгаtоd

x4aintenance of the archive includes first of aji:
о control of incclming оьsегчаtiопа] data rvitlrthe aid of the buffert

sition ancl. u..b;uirrg ,;.1"1lirno 
(matching of acqui-

о Rejection of data,as to thеir conterrt (fitteringof rlata) coordinated with the 
";;;;;:'"о Сопtго] of conformiti, 

"f 
,];;; ;;hе stand;rrc]s(соrгесtпеss of dara). 
\lal4lU l[]()

о Distinguishing arrd ргерагаtiоп of arrJrive l.cll-umes of а раrt ir.ulаr tl,po.
о Chc:ck up of соrгесt filting of the archir.e(гесоrdJпg of iпfогmаtiо,, о,, ,n"alol. 

"' l lr(

о contitruous dot
аrсhiче volurTres), 

lbiing of data (rnaking copies of
о Nесеssаr1, rеоrgапizаtiоп of arc:hive c]ata.о Сопtrоl of whether th" ur;;r;-;;;ands fог rе-trieva] arid fetch оf dаtа 

"r;;,;;;;.;;;in.о Collection of tlre gепеr.i ;;fi;';;atistics.
The above-enumerated геfеrs to any local агсhir,сlbase, and in the case 

"f 
i;;€;;# 

".JOir" it shouldЬе added Ьу а set оr p.o.uau'."];;;;;' c]taracte.to сопtrоi the sуstепr as а, whole.

13. Conclusion
summarizing tiie most important aspects of obserr,a-tiorrai data stoгage, 

'"' 
rr",-Ёi:r" i""" ,"'"'r,

1. The ob.jective. of aTchiving is storage of tircunique obseгvatioTial i,rro.-utio,,;"; r;;?;";' i,.ll.toпrated auttrorizeci
users to it. 

access of different categories of

-,,*1: .u' data storage is irnplied lclcation of clata orrсоmрutеr rnedia and knowiedg" 
"ri".^ii", of paltic-uiаг objects and thеir rnain characteristic features.3. The аrсhiче as

u,.b i ui,, g,),,Б, " 
fi ,:пчJ т Ж;, :Hi:. ::'l }i,lýsystem furrctionaliy oriented.

. 4. The most efficient.u.ay of setting uIJ aI] охреr-tmenta] furld оГ Sдо IS the iл1 1.96u,.t iorr o[;tit inlo-

gTated arйiving sy:tem which would provide flexiblesupport of оЬsеrча,tiопа] data 
"r ""r, ЙоЪr.5. Such а s)rstem must realize u'.orrrr"y". to соm-municate iпfоrцrаtiоп f.o- ditrъ;;i u.iuirition ,уr-tems to the systematlr"a о..ilч" bi"o""rd to mееtrequests fог геtгiеча,I and fetch 
"f 

d.;;;; subsequentprocessing.

6. The optimum 
.f9rm of irrteiaction of variousacquisitiorr systems 

.withлthе rr,й ;;;;iui,rg ryrt"-is а flexib]e unifieci interface ;;;;;;;il.. standards.7. Observational clata -,;;;; pu.ui."t".irua tnthe utmost, and the реrfоrmапсе;Й;;;;;;.i;
rnust Ье adequate to the existin*:r"i*","r.n str.eams.

Ali this reflects the essence of the concept of оu-toпt, ated arclt iu е of obserr.ation.' Ъ;;;,";;; the rrrost

i;;'y;1.*rsiott 
of it i, .;fi;;;; ,Йi'J:." uаtiопr1,I
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