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• • PREFACE • • 

This is a newly formatted report on the National Space Science Data Center (NSSDC) highlights and statistics 
for 1992. It consolidates for the first time the material in similarly named documents issued by NSSDC over 
the past few years and the material in the less widely distributed but more detailed NSSOC annual statistics 
reports generated over many past years. 

The format and content of this report may be transitional in that we hope to receive comments from both 
the NASA science community and the NASA discipline and program management communities on chariges 
to this report that would make· it more useful. Readers, please relay any such comments to me. 

During 1992 NSSOC experienced a major reorganization, a transition from being an element of Goddard's 
Earth Sciences Directorate's Space Data and Computing Division to heing an element of the newly created 
Space Science Data Operations Office (SSDOO) of Goddard's Space Sciences Directorate. NSSDC's former 
director, James Green, became chief of the SSDOO. 

At the same time, NSSDC was issued a new charter statement hy the subsequently dissolved NASA Office 
of Space Science and Applications COSSA). This charter retlects NSSDC's roles in managing data in support 
of OSSA Discipline Divisions' data management responsibilities, managing information about increasingly 
distributed NASA-relevant data, and providing advice ai:id support to the NASA data management endeavor 
regarding standards and technologies. 

Various relations between NSSDC and each of the six formerly OSSA science divisions, now distributed 
across three OSSA-level offices at NASA/Headquarters, are now emerging. 

In parallel to the NSSDC charter, this report is organized around NSSDC-managed data, information about 
NSSDC data and other data (and about other entities), and other NSSDC activities. We are very pleased with 
the 1992 results reported herein and will continue to strive to be ever more useful to the NASA research 
community and to others in need of access to public data from NASA spacetlight mL-.sions. 

I remain receptive to comments from you on how the nature and quality of NSSDC services and of this 
report may be improved. 

Joseph H. King

Director, National Space Science Data Center 
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1.0 Data Management and 

Dissemination at ·NSSDC 
This section is separated into parts addressing the 
building and management:of the archive, and the 
di$emination.of data from the archive. 

1.1 Building and Managing the 
Da� Archive at NSSDC 

During 1992 NSSDC. brought many data into its 
archive, made �any newly arriving data and some 
previously archived data electronically acces.9ible, 
and migrated some archived data from old to new 
media. These three activities are separately · 
addr�d in the following su�ct,ions. 

1.1.1 The,DataArchlve atNSSl>C 
During 1992 NSSDC added data from r, distinct 
NASA m�ions in the fidm of astrophysics, space 
plasma and solar physics, planetary science, and 
Earth·science. Highlights included 20 12• optical 
disks from multiple Dynamics Explorer (DE) 
investigators, a continuing flow of Intemati� 
Ultraviolet Explorer (IUE) data,, 59 <D-ROM titles 
(many copies each) of Venus tadar image data from 
Magellan, and 1,384 new Ntmbus 7 tapes of ozone 
and other Earth science data sets. Table 1 shows 
the digital archive at NSSDC grouped by major 
discipline as of the end of 1992 as well as the data 
influx during 1992. (See page 4 .) 

Table 2 shows the data received ai·NSSDC in.'t992 
in another represeQtatioa relative tg Table. l. (Sec 
page 5.)·The •Other�a>lumn adds.information 
about analog data ingest to NSSDC .. These �og 
data range from .Maacllan images to ISEE 1 plasma 
spectrograms on ,>mm slides. The overall analog 
data holdings at NSSDC at the end of 1992 are 
charactenzed by discipline in Table 3. (See page 6.) 

Total counts of data volumes at NSSDC at the end 
of 1992 are given in Table 4. (Sec page 7.) Note 
that these total counts indude both primary and 
backup copies of �ta, \Yhereas the counts of the 
previous tables relate to primary copies· only. 

Yet another disctplfne-oriented. characterization .or 
the ��DC data atthive iS Table,,, which shows the
total numbers of spaceflight experiments with data 

I &tt r 

at NSSDC• (See pa� 8.) �ote that NSSDC held data 
from 1 tl 12 such-extiefiments, mostly but not totally 
from· NASA misSions. More··than half of th� are 
space/solar physics, a discipline area in which 
NASA flew giany mulU•itmrumented spacecraft in 
u,early years. 

1.1�2 .Bringing Data to Electronic 
Accessil>ility 

In order to facilitate an increasingly networked 
customer community, NSSDC accelerated its 
migration of data to electronic accessibility. 
NSSDC presently holm a modest·· atnout1t of data 
on magnetic disk (on line) and a. large and growing 
amount on its optical disk jukeboxes (near· line). 
NSSDC · presently offers three electronic interfaces 
to various subsets of its archive. 

·· 

� NSSDC .On.;tlne ·DaQ, "mxt·lllfonr,latlon System 
(NODIS) account offers data set specific interfaces 
to two very high-interest, modest \"olume data sets, 
namely, the 1963-1991 hourly solar wind data of 
OMNI and the most recent year ofNimbus 7 daily 
gridded oZQo.e densities. Appe� 1 gives an 
overview of the multiple NODIS'data and 
infonnation options. 

Selected additional data sets. are .held permanently
on line for Pile Transfer Protoeol (PTP) access via an 
ANONYMOt.Js account. These indude hourly solar 
wind data rm several .bdiospheric missionst the 
·coHO" data base, a laf'le'&action of which was
brought onlipe in 1992. (Hip interest COBE data
were madelimilarly FTP-accessible· in 1993.)

Finally� NOA.OS, the NSSOC Data A,rchive and 
Distribution Service, makes many more data available 
than NOOIS or FTP-access to the pennanently 
on-line data: NOADS is a pair of jukeboxes holding 
12- Write-Once, Read-Many (WORM) optical disks.
NDADS has a total capacity of 1.2 TB; actual
holdings gre\V from 120 GB tQ 270 GB in 1992.
Table 6 shows annual amounts· of data ingested to
NDA.DS.during 1990-1992� separated for astrophysics
and space· physics missions. (See page 8.)

Table 7 chancterizel;,NSSf>C's primary electronically 
accessible data?boldmgs at the end of· 1992 and also 
sho,vs the· amom1ts··ot data ingested to NDADS 

· auring 1992, by mission. (See page 9.)
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I 1992Aaaallllte■llltla ............ lleport 

PRIMARY DIGffAL DATA YOLUMIS. 
AT NSSDC AS Of DICIMlllll>:31, 19;92 

DISCIPUNI 
MISSION 

AlftO-C 
HIA02 

.. 
IOIAT 
._,.__D/L 
SkyWt 
WLUa 
Yehlr.eh 
Olh.. 

TOTALS 

. , 
Dl2 

........ 
11111 _, --TOTAU 

M••■• 
......... 10 ........ ,. 
....... v ... 1 
Vldlltt·•· ....... 
..... ,20fllllN-
v....-2 
Cleller-

·t0tAU 
ICIDICI ... ....... , 

NOM9 

NOMIO 
NOAAII --TOT.ALI 

TOTAL·VOWMI 

2 
2a 

271 

1,719 

1 
1'21 

a6 

• 21 

2,IU 
74' 
191 

.WZl ,,,.. 

N6 
17a 
442· 
·4n 
MG 
162 ••• "J;III 

114 
11,IN 

120 

&DI. 
11,119 

NII 

11 

• I 

1 

1 
2 
1 

--1 
20 
10 
a 

11 
26 

1 

10 

--1 -I 
II 
r, 
II 

. ~ 

IOI 
7 
1 

M 
1 

IOI .. 
1 - • 611 

M 

CD 
OD 
CD .. , .... , 

........ 
OD ...,..,. 

f!!.111' 
CD 
OD .....,. 
00 
OD ......, 
OD 

l!!!llr 
OD. 

OD 
CD -....., 
CD 
OD 
OD 
CD 

-a -...... 

VOLUMII IICIIYID 
1Nl"2 

2 
11 CD 

I OD 
2 • CD 

40 ·--76 I .. , .... , 
1 

1 
M. I 

1 

117 

111111 

I 00 

19 
16 • OD 
11 

--.. -- cii 

24 
17 
21 

2 

,. 
CD 

1 CD 

•• -1 CD 

iMi" -r c:i 
111 OD 

T"61, 1. Dt,to IJOlws btlltl Ill NSSDC 11d IN 11'1111 qf l!JU _,,,...,,,., ..... l,,Z 6., .... 
gro,,Jllld ,,_, "'""'8W· .ea.-,.,·.'ff "-"""copies.,. ftOI _,,,,,., hi.,........, 1111 ~., -00-
n,fen ,o ww,c.~ :..-,...., (frollll) oJllleld ,,,.,,.. PlotlfMW .:10,.,,, 11 •"" v....,-:1 ad .:z ,,,_,,.,, "°"' SJH1a ~ """ptt,,,,,lttlr:,"""' ""' _,..,,,,. •co••,11JtJ,r ~,,_.,.,.,. · 
SJMaJll,pla ,_,_,,,,. sollw Jlbpla. CoafllS qf vobulles reubJell _, NSSDC .,.,,,. IBJ·',fa "fl' 
•--"°"'""'• cntdtfltl Ill NSSDC . 
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1.1.3 Data Restontion at NSSDC 
As a key element in its assurance of future 
accessibility of data in its atchives, N�DC continued 
its program of migrating data· from old 7-track and 
9•track tapes to new media pairs (9-track tape and 
3480 tape cartridges). Table 8 shows the number of 
tapes input to the program over its ff\l'e-Yeat life and 

the number handled in 1992. by �ipline. (See 
page 10.) Over the pag five years, a total of 3,850 
output media pairs was generated from the 23,754 
tapesirinputf, The center is very pleased that in 
wori(mg with data tapes holding ten to thirty years 
old, the center has been able to migrate over 98% 
of alFthe data addfessed. In pursuing this program, 
NSSDC has ·been guided by community 

DATA I.NGIST 1992 

SPACICIIAFT 

ASTIO 1 

AITl.0-C 

Dl1 

Dl2 

·-

..... 

MIA02
.,_,, 
11A1 
ISII 1 

11113 

... 

.... -
...... 7 

NOAA• 

NOAAII 

........ ,10 
........ 11 
..... ,v ..... , 
llOIAT 
--·/1. 

.,... 
IPCff 2 
1.,..,,.,....... 
VILASI 
,,....,l10I ..... 

· .. Vldnt2,0l'Ww
v.,... .. 2
.,.......,. 

TANS 

9•Track 1111111 

2 

s 

25 

39

2 40 

16 

11 
76 

13N 

• 

17 

21 

2 

36 

2 

• llfopp... .. Nelwo,lc, In OI

r,.,. 2. Dtllltl ,,..., 

4nun 
·. 

'.� 

:Ol'IICAL DIIKI 
CNOMS OTHR' ANALOG 

·;� Sony . 

100 

I 

12 

52 

1 
• 15

312 

4 

9 740 

•• 
·, 

101 
5 

1 

477 

> 3•• 

' 

1• 
" 

s 

2 ( 

,. 

11 

1· 

• 
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PHOTOGRAPHIC DATA PRODUCTS., 
AT NSSDC BY DISCl:PLINI 

DISCIPUNI MICRO- MICl.0- FILM FILM 1111.1 SLIDID 01Mlll 
PILM PICHI , .... , , ......, 

Astrophyaia 6,020 11,524 100 63,459 19·

Earth Science ,1,430 4;200 2�,034 1 

�Sdwe 3,2M 6,301' 10,114 390,211 259 5 10 

Spacallhyaica 20,IIO 11,518 4,640 4,314 40,790 21 

Communication• 113 

Other 162 

Total 31,269 16,413 151,754 694,022 260 40,114·· 
�i

-

priorita.ations of data sets, as detailed in the Summer 
. 1993 NSSDC News.

1.2 Disseminating Data from 
NSSDC 

NSSDC disseminates many data, both el�onically 
and via off-line mailin� of data volumes. This 
section is separated into subsections addrcaing 
these two distinct modes. In most cases of electronic 
dissemination, there • no NSSDC staff involvement. 
In the subsections below, the NSSOC is able to 
characterize better its off ... JiJle users since infonnation 
about off-line requesters is captured into an 
information base. Such information is impractical 
to capture where users are ao:essing data 
electronically, so the amount of E-acccs activity to 
on-line and near-line fdes is taken as the measure 
of their value. 

1.2.1 mectronic Data Access 
During 1992 NSSDC witnessed an explosive 
growth in the electronic dissemination of data. 

r 

,, ' 

The numbers of accesses to the various NODIS 
data mes during 1992 are given in A.ppeftdix 1 . 
(see Page 31.) �Finally, the numben of accC$SCS, 
and separately

t 
the numbers of ffle1downloaded, 

by NDADS users are given in Tat,lo 9, by mission. 
(See Page 10.) ·for comparison. the equivalent 
numbers for 1991 are also shown.ill.T�e 10. 
(See Page 11.) Note that, summed ;over the NODIS 
and NDADS ace� patm, the number '}f' dectronic 
acceses to NSSDC data � from 23,786 to 
43,133 between 1991 and 1992. Most.of this gain 
was due to the increased accessibility Qi high 
interest data on NDADS. NSSDC i$ �ery pleased
with. this inaease. 

· · · 

1.2�2 Off-Line Data·:-Access 
During 1992 N$DC satiU"ied ·4,s19 (itstinct 
requests for data. Abqut 400A» of� were .for 
source catalog., from ?tJS.SDC's AstronomtcJ Data 
Center. Table, 11 Jisls J'.he most h'e9�y requested 
data sets;. uuxdcr of their requ� qmnbcrs. (See 
pages 11 and 12.) Note the multi-disciplinary 
character of the data sets.high onthis list. The 
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'10LUIII: ,o,·jaAtA:AT NSSDC. 
·1y···noue1.,MIDl8M(

STOUGI MIDIUM. 

Dillaf M■ll"etic Tape: 
· 112 .... 2400 ft. 
...... 

34IO 

CD-ROM (Titles) 

Optical Diak: 
Optimem 
Sony(IINIII .... ) 

floppy Disk 

VNleoTape 

Microlllll, I GO.ft ...... 

MlcHliche 

Photog,■phic.Rlnl: 
S-in. width, ..._ ft. 
9.S-in. wiclth, ..._ ft.
70-nun wiclth, ..._ ft.
....... wWlh,,ln■• ft. 

. , ....... ., .... ft. 
70-... widlh, ... 
4xSin.,each 
5x.5in.,each 
l.x7in.)each 
Sx12in.,each 
.lalOin.,each 
11xl4fn.,each 
12xll.Sln.,each 
16a20in.,each 
20.x24 in., each 
2.2Sx2.25 In., ·..a.

, .  

VODJMIASo, INCRIAIISINCI 

DICIMalll 31, 1992 DICIMIIR·31, 1991 

10l,432 2,313 
44 .. 

2,014 2,014 

234 114 
'·· 

21 21 

0 0 
. 

64 s 

9 6 

39,111 10 

45,542 M 

174�71 0 
1 > 

261,071 0 

190,219 100 
707�2 0 
UIAtfl .· 0 

n2 0 

21,401 29 
1,111 0 

�·74 0 
4,0U 0 

61,171 1,229 
52 0 
I 0 

95 0 

1,264 0 

345,713 740 

.· 

r.,.4.TOIIII ....... Q,/.,.,,.,,,,..,�,n,r,,•tlMNSSIJC•rddw•tflllHHll'tflffZ"""e ...... 
,..,,_,a,,,.,,...,,.,-,.. For So-,, plMlffa ,,,,. _,,, •• Nl1IDS,,,,,..,.,, """"1'• flor "°"""
u,pea lh -,"'°",,. .. repn,..,. w ltlJNs .....,,,,,,.. • _,. 11filil111•flloll .....,,-, wllb NSSDCs 
dtlla redortl,ffo• i,rogn,,,,_ (SIie ut:::llofl 1.1.3,.)



I 
NUM■a Of IXPlltlMINTI 1t•;:PISCIPLINI/ 

SUBDISCIPUNl'·WITN DAIA MCIIIYID AT NSSDC 
THROUGH· 1992 

IXPIIUMINTS 
IXNIJMINTS WffH 

DISCIPLINE .flllteATASIT 
WffHDATA UQIVID IN 1992 

Astrophysics 103 6 
.. 

Space Physics 612 0 

Planetary 263 2 

.............. 117 4 
•• 

Life Sciences 4 d 
. 

0th• 13 0 
; 

TOTAL 1,112 12 
. 

.· 

T•le $. bJltm,_,,,. rib Dott, ,,,, Dllldpll,,t, 

YEAR ASIIOMffsacs SPACI PHYSICS :.-TOTAL 
.. 

: 

1919 0.39GI O.OOGI 0.39GI 

1990 41.43GI S.600. . 47.03GI 

1991 71.60GI 4.3s·u ·75.95oa 

1992 121~308 16.1781 l'4S.20GB 

TOTALS 242.05 GI 26.5201 ~261.17GB 
i . 

" 
..,. 

· T.,_ & NDAM ,..,., Atlfllllll..,..,,.., 1Jladllll,N 

I 



planetary data and many other top-ranked data sets 
were largely sent out on CO...ROMs. Table 12 shows 
the numbers of data requests .satisfied by NSSDC in 
1992 and over its lifetime. (See page 13.) Planetary 
requests dominate o'\Ving to the popularity oHunar 
and planetaty images. There is a remarkable bal~e; 

across the other NSSDC-supported disciplines over 
the years. 

Table 13 shows the numbers of media types mailed 
by NSSDC in 1992. (See page-1.3.) Note that,.at 
600+ MB/CD-RO)t over lO<TB of data were 

DATA<IL■CTRONICIILY ACCISSIBU fROM 
NSSDC ·as Of DICIM■■·a 31, 1992 

TOTAL VOWMI AS Of <• Of MIYTQ)'41ADI ILICTllONICMLY 
DICIMIIR 31, 1992 <• Of M8YTIS) ACCUIIIU IN 1'992 : 

Mlulon On-Une Near-Une On-Line N1■r .. U.. 

ACTM 3 1 

ADC 4,390 1~ 

COHO•• •• •• •• • • 
DI 21,000 10,500 

,· 

GINGA 126 
. .. 

HIA02 4,071 571 
; 

' 
.. 

' MIAO 1 
,,_, 

' . 600 

HIA03 ... 604 

HST 2,600 2AOO 
IMPI 6,121 6,110 

IIAS 11,IOO 72,.500 

11113 l,AIO 1A30 

ll1'P . 1 

Ill 136,500 43,250 

NIIMUS 16 
' 

OMNI 21 9 

IOIAT 1,100 1,100 

SKYLAI ·7,UO 7ASO 
fflLAll 3'MO 1,680 

VII.All 3,210 - -
TOTAL 41 276,916 10 151,AM ., 
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I 
disseminated on CD-ROM. Table 14 shows monthly 
off-line shipping activity levels. (See page 14.) The 
numbers are dominated by newsletter mailings, but 

it is noteworthy that ten to twenty actual data 
shipments leave NSSOC daily. About half ( 48.1 %) 
NSSDC requests for,off ... line data are received by 

DATA RISTORATION PROM NSSDC CY 1992 

DIICIPUNI OYlllAU. DIJIING·1992 (THlt)UCNf .1992) 
;: 

Allrophyllca , .. 114 

lpac4tlclenca(•·Solar) 1,222 4,01,1 

,._ ... , (IIINI Lunar) ... 111 

larlh Science 14,191 ,,... 
Tolala U,714 .6,0,1 

NDADI DATA ACCISS CY 1992 
DIICIPUNI NUMIIIOf PUS IIQUISTI s,ac....,.. 

DI 3,N9 79 

IMPI 2,106 13' .,._, '116 II -3 6 I . ......,.. .. 100,966 1,799 

v•• 5,764 228 
ADC 3,902 661 
NUO 17 70 
1111.M 461 76 
IIAI 1,301 73 
Hl'I' 479 10 
HIA02 29 20 
GINGA 21 t2 
IOIAT .,.. 44' 
tiiASAllC IO 10 
HIA03 3 6 , .... 1M,ft0 7,721 

Ttlble .9. IMM Dlun,,1--,,.frm,I tbe NSSDC a 1'992 'l'llrolttlb NDADf 

r I 



telephone or other oral commµnication, a third 
(36.1%) are received electronically, and only a sixth 
are received via letter or rAX 

continuing ~ support. for the NASA and other 
. U.S. and iritemational research eommunities, 

NSSDC is $µpporting ace~ by the "general 
publie to NASA data. To a significant extent, 
this represents getting CD-ROMs into the· U.S. 
educational community. 

Table 15 characteriZes the NSSDC off-line data 
request eommunity. (See page 15.) In additionto 

NDADS DATA ACCISS cY I 99 I• 
' 

' 

DISCIPUNI NUMIIR Of fl.IS IIQUUTS 

........,.. 
M 3,-s UC 

YUSI 3 7 

ADC p 20 

11.U ,,, .. 7 

HIT 0 ,. . 
............... , -

Total 4,111 an.t.· 
,. 

T,,,,,. 10. NDAlJS Dtdl/lAcaufor 1991 •ff/lltdl•Dt,M t:oa,'dllll,Jfv,,, NON,..,.ff.""'°'Cb 
DtlaflllMw 31, 1991 

DATA MOST P · ; · ·· · · QUISl,■D 

RICOIDID 

CIA•l6 
a.a ......... , 
77-076A-OI 
7S47SA-CH 
77-GMA-OI 
71-o1M-01 . ..., ... , 
71-otlA ... 
GA•II 
GA-12 
GA-13 

,1to■,--,·11Nw CY<,•,,••2 

.......... ··•-•air C.J, .. .. , ....... , •.. ,. 
v., ... ,/ ..... . 
... l,OttllNr'·IM ..... ..,.,.,,, ..... . 
... 2:1, .............. . ..... ,.,.,....,,., ...... ..... 
Nht■llua 7, IUWIIDMI 81 ck._u:lill W/Owra 
Aa.l:'Wsu•fl .... C■III■•· ................................ 
AIINnofflyCal ............. , .. ... 

COl4IUnD 
IIQUISTI 

Ml 
713 .. .. 
·•• 

Ult 
Ill 
tll , ... 
122 
116 

I 
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I 1992 Aall1llll ·••!Mksaac.lBtptJ,..,..11epor1 
I 

DATA MOST FlllQUINTLY lllCIUIIRD · 
FROM NSSDC .CY 1992 (Co■llned) 

RICORD ID 

OA•l7 
NCDS 
OA•IJ 
73-G27A-o5 
MN-61 
N-11 
Ml-91 
73-071A-OI 
71-onA-«I 
SM.el 
71-079A-o2 
72-ot6A-05 
67-NIA-01 
U-1011-0I 
Pl'•II 
71-GNA-07 
71-019A-01 
XD-21 
72-UIA-ol 
71-0ltA-OI 
73-07Uw02 
71-o63A-OI 
71•10M-02 
71-'IOI.MM 
OA-14 
MS-13 
75-o75C46 
16-onA-OI 
n-oa41-10 
MN-17 
GX•II 
69-ol9A-ol 
66-lOOA-ol 
ff•102A-N 
ll•IIIA-01 
U-IUA-01 
67-o71A-OI 
7M21A-N 
7M7&A•10 
71413C-06 
U-10ll-o2 

T,,,_ 11 (°"""""111) 

NAME 

Nonk•··- Ollfecta .......... y Callll•• 
IICCP 

Skylalt, X...., ., • .._ ... , 1.a.1cap• 

Atm•• ......... · 
M•nlllc l'leW ...,_. ...,. ... .................. 
....... , Tri-Am ............ 
Nlmlllua 7, CSCZ-Cocil.._. Zone Color lean 
OMNffAIJI 

11113. M ..... ..... 
.... 17A, ........ ....,..,..,. 
...... Orllller., ..... ....... 
IDS, lath 111•11111• ..._...,._..., (1111) , ........................ . 
tll11IN,17,m .............. ..... 
ISll3,...,Wllllllflwn ■ ...................................... ......................... "".,..,.,..111 ........ h ; ... 
IMN, .... ......., ••••-,eup 
.... ISA, .......... flh•te·s,phy -£--••·· ..... ..... ...,.,;-............. ~·-...... .,. ......... er.. .......... , 
............. lllllllli ....... ,; •• 
Vldnil, ....... IM■--1 
NOAA. lo, lathl••••n ..._. ........... ..., 
................. (SIi) 
Atm11,, ....... . .............. .,.._ ,,,....._10, ,..-. ..au-
...... OrW1w2,..._......_ 
_,,.._, l1M■1n-•J1• 

1111, llwllle ............ (111111-A) 

NOAA., ... •·••• ....... , ..... (11111) 
..... 0. ... ,., ...... ....... 
...... 4, .............. , ........... ., (1111) ......... ,. ........... ,.*,.. 
Vlld!IWL ......_ 1■1 .... . 

au, ••••lwtc AeN11I _.._ ....,._.11111/IAGIII 

COMPIIIID -74 
66 
66 
54 
52 
37 
33 
31 
21 
22 
II 
IO 
19 
17 
17 
16 
IS 
14 
13 
13 
·11 
11' 
10 
10 
10 
10 

• • 
9 

• 
I 
I 
7 
7 
7 
7 
6 
6 
6 

• 
6 

I 
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I 
NUM•R.::Of ueuasn FOR IADLLITI DATA 

••o• NssDC 'ay ilkiPLIN■ 
·. 

.. 

Off·LINI 
DISCIPLINE DATA SIT IRIUIS1S DATA SIT ltlQUISTS 

1961 • 1992 
' 

~ .. 5,217 
Earth Science 6,290 
~Science 21,664 
Spacellhyaics 6,136 

~ 50 
'Other 15 :,.... 40,142 .. 

T1161c, 12. Q/1-l_, Re.-• Cmnlla ,.,,, Dlsd/)M,,tl 

NSSDC U81STS OUTNT BY M 
CY 1992 

MIDIUM 

RappyDlaks 
CD-ROM 
lo .... , •• ~ ...... : 
Punched Canis 
c11illliU·••'. ,..,_ 
N19llli'Nll(F•J 
Micralche 
Hahl Cepy 
MIIWle/Kllfl11cape ... 
Mlcrofllu. 
ft1krelllntCap•• 
CcNnpute,-PrhllOul 

IIQUISTI 
cOMPLIIID 

1,393 
2,277 
1,324. 
'"""f•" 

1 -3 
62 -1 

~: 

14 
211 

AVIIAOI 
QUANfflY ,.QUANTIIY PII. 

RQUIIT 

1714 1.2a1 
11,373 1.069 

1,103 .•~• 
I i.;900, 

... ·aAII ·'6.912 
502 161.333 

1,01 23.726 
7,911 16.093 

319 319.000 .. .. 21.a33 
13 0.929 

11,271 43.713 

1992 

171 
. 605. 

4,211 

201 
11 
0 

5,976 

ounvr 
UNff 

lachDI• 
... Disc 

A ....... 

... ~Carel 
2.-ofoalTape 
.... Slnp .......... ......... 
lachaol 
IGOfaata.l 
10G-l'oolhal ........... ... 16 470 29.375: ,-......... 

" ........ -Prints .......... 
23 

116 
23 

319 
4,569 

651 

13.170 ........... 
39.311, .... .... 
21.3CM lachlhNt 

I 

13 I 
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" 

MONTH 
DOCUMINT DATA 

TOTAL StlPMINTS SHIPMINTS 

January 4,293 352 4,645 

..,,ary 4,293 304 4,597 

March 7,629 340 .7,969 

Aprll 424 357 ,.1 
May 4,115 331 4,446 

June 1,115 444 8.629 

July 4,147 
•. 291 4,431 

August 1,991 366 t,a4' ........ 9,731 221 •~•s• ,., 
Octolter ao 256 736 

Nov'etnNr 9,711 191 9,902 

hcenll,er · 5,971 - 61116 

TOTALS 60,991 3,661 64,652 
i' ' 

NISTOIICAL sUIIMART·op llllf PING 
ACIMTT AT "SSDC (CALINDAR•~ftA-

.· 

·'· 

Year 1914 1911 1916 1917 1911 1919 1990 1991 1992 
. . 

Ship111enll 16,272 M,740 22,609 '27,230 24,137 24,471 22,641 28,0U 64,642• 
' < io' 

. 

• ....... .. to adcltlon., sn• .............. utlon 



I 

NSIDC UIIR COMMUNITY CY 1992* 

APPILIATION CATIGORY PlllCINT Of TOTAL 

Non·U.S., lxduclin1 Socialst Countries 28.M 

U.S. Universities/Colle ... 26.03 

U.S. Private lnclustry 11.06 
.. 

No Affiliation (General l'uWic) 12.79 

NASA/GSFC 4.11 

Other Government Agencies I.IO 

Misc:elaneous 1.31 

NASA c. ...... , lxducling GSPC 4.12 

, ..... Socialst Countries 1.70 

Total 100.00 

• Off.line ,..,.... only 

I N$bc 9 
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I 
2.0 Information M~agement 
NSSDC manages a great deal of mformatiOn about 
data, their source spacecraft and instruments, and 
about other entities identified betow. NSSDCs 
goals are (1) to SUPJX>rt data finding and access in 
an increasingly distributed NASA and mema.tional 
data environment, (2) to support the retrieval and 
use of NSSDC-held data, and (3) to provide a 
comprehensive information base on past, present, 
and future NASA and other missions and their 
investigatiom· for both the scientific and NASA 
program management communities. 

Meeting the first of these goals has led to the 
NASA Master Directory, which is further discus.5ed 
below. Meeting the second has led to various 
inventory files at NSSDC related to bQth its off-line 
and on-line/near-line data holdings cfJScussed in 
the previous section. These fdes are critical to 
smooth NSSDC operation but will not be discribed 
here. Meeting the third goal led NSSDC years 
ago to create several ftles that will be discUs.5ed 
below. 

2.l The NASA Master ~irectory 
ffieNASAMllster Din!Ctofy(NMD) describes at a 
very hiSb .~ NASA,:-r~arch-relevant NASA and 
non-NASA data publiclfacc~ible worldwide. 
It is presently identical to the, multi-agency Global 
OwlgeMast~ Directory CQCMD>, .. which has 
formed the basis for the International Directory 
Network. 

The NMD identifies virtually all NSSDC-held data, 
virtually all the data held at the warious'NASA , 
discipline-specific data systems (Planetary Data 
System, Astrophysics Data System, etc~), and a 
great deal of data beld elsewhere both within and 
beyond the NASA environment. 

The basic NMD information unit is packaged in 
the Directory Interchange·:pCJl1hlt arid ·l.1 usually 
called a DIF. DIFs may describe data considered 
one. data set by the data hoklina site or may 
describe a great many such data sets through 
"aiP!gation." Because of tbe .~cUc,4; .. of 
aggregation, DIF counts are an imperfect measure, 

AIM MlllfflON ITAftlllCI · 
FOR CY 1992 

NIIMladl9COIDS .. :, 

SUIPAllihiON AS'OF12hl/92 ' 
,,,.,:, 

" 

Sp....,. .,751 

Expr.lMIII 5,136 

Dalas.t 4,902 

Total 14,711 

................ with ........... Known: 944 

..... of lxpe,f111ents wlth:bata 51111 at NSSDC: 1,272 

' 

-:~-
IN·l"2 

131 

239 

II 

-
451 

19 

I 

I 



AIM PARTfflON BY DISCIPLINE 
. Al o, DICIMIIR 31, 1992 

DISCIPLINE SPACECRAFT IXPIRIMINTS DATASETS 
-

Allrophysia 224 195 334 

Solar Physics 129 206 242 

Space Physics 412 1,180 1,455 

Planelary 155 566 1,410 

Earth Science 411 349 373 

ur.Sdence 53 231 I 

Mlffotlravlly 30 90 0 

Other· 1,199 49 13 

, ............. 2,6M ,,163 1,070 

TOTAL 4,571 1,136 4,902 

• ....... enal■■llling, COIIIIIIUlliall, hu11N111aww, INM1111ion/ ..... al 
, ....... ,...,,..,,, .... , ......... , ...iwllance, ........ 

•• lllducl• a ... 111G11Y So¥iet COSMOS ••cecrafl 
T_,. 17. AIM R«:Ortl ea.., by~ 

although the most readily available measure, of the 
status of NMD population. 

Table 17 reports DIF counts by discipline by 
data-holding agency, at the end of 1992 and as 
created and inserted into the NMD during 1992. 
(See above.) A very small minority of OIFs may 
be multi-counted. 

Principal acces., to the NMO ·fand GCMD) has· 
been through NSSDC's NOOIS account. Quring 
1991 and 1992 the numbers of user accesses (not 

including NSSDC staff accesses) were 23,463 and 
36,408. These numbers represent ~ximately 
40 daily accesses. A more detailed''discus.,ion of 
the Master Directory and of the companion 
Catalog Interoperability activity is given in 
Appendix 2. 

. 2.2 telatiooal s,-m:H·fnformation 
Retrieval and:~ {ISIRS} 

RSIRS has its heritage in NSSDC's long-tenn 
information base that, in a pre-relationat Data Base 

I 
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I 
NSD, PARTfflON STAl'IITICS 

AT IND OF CY 1·992 

DISCIPLINI 

Aslrophysic_a 

Space Physics 

Planelaay 

TOTAL 

T.,_ 1& NSSDC Dlltt, S.U by DlsdJllll,e 

Management System (DBMS) environment 
consisted of a number of hierarchical information 
files. These files are now the "panttions" of the·• 
RSIRS database and consist of the following: 

NUMllll o,· DATA SITS 

977 

418 

•• 
:·27 

11. 

1,501 

NSSOC. Table 16 shows the numbers of these 
entities tracked in the AIM file. (See page 19.) 
Table· 18 further breaks out·these counts by 
discipline. (See above.) 

The Automated Intemal Maftagement (AIM) Pfte 
tracks spacecraft, ~-ir onboard. ~riments, and 
resulting data sets, pr:imarily those atlduved at 

_The NSSDC Supplementary Data (NSD) File tracks 
non-spacecraft data, multi-source spaceaaft or 
.Other 4t{a,·mode1''-' programs, Astronomical 

IB PAllffllON ITATlfflCS 
Al Of DICIMBIR.31, 1992 

Total Nulnlltll- ol ■--- (Science Papen) 33,902 

...................... Durln91992 

T"""' 1.9. TllP Sllllf&ffa 

f NSSDC 21 

I 

I 



Data Center (ADC) source catalogs, and· other 
NSSOC-held data sets that· do not fit the AIM 
spacecraft/experiment/data set hierarchy. 
Table 18 shows the number of data sets identified 
in NSDF by discipline. (See page 21.) 

The Technical Reference File (TRF) tracks published 
and some unpublished papers uniquely associated 
to spaceflight experiments through their unique 
IDs. 

Table 20 shows The Interactive Request Activity and 
Name Dit:ectory (IRANI)) statistics. (-See Table 20 
below.) 1he IRANI) ;file tracks people and their 
multiple addresses, which distribution lists they are 
on, and their individual requests. (Note that IltAND 
underlies NOOISIPIMS, discussed in Appendix 1.) 

Interactive Data Archive (IDA) File tracks scientific 
rocket launches. · Table 21 shows the IDA's statistics 
as of December ,1, 1991. {See Table 21 below.) 

IRAND PAllTfflON ITAmllCI 
AS OF DICIM■IR 31, 1992 

1992 ACTIVITY 
RECORDTYPI TOTAL UCORDS 

ltecorcls IIINltecl hcOl'ClsUpclatecl 

Personnel 42,643 2,511 7,449 

...... 61,996 4,167 -
. 

T,,,_ 20. DU.ND~ 

IDA-,,AND ROCKET ITATIIIICI 
Al OP.DECEMBER 31, 1992 

PAIIIIIOh. TOTALIICOIM IICOltDS INSERTED 
. 

IDA 125,920 5,941 

Rocket 15,471 36 

I 
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1992 Am19'iStadatics aad HtpHpts:lteport 

3.1 NASA/Science Office of 
S~dards and Technology 
(NOS'O 

The NASN'Science Office of Standards and 
Technology (NOST) at the NSSDC was established 
by the Office of Space Science and Applications 
(OSSA) at NASA Headqu~11ters to serve the space 
and fauth science communities in evolving cost­
effective, interoperable data systems. It has heen 
recognized that research organizations that 
promote the use of cost-effective standards for 
their operations will have relatively more resQurces 
available to devote to the· generation of ut1ly tinique 
and significant advances in science and technolo!-,,y. 
To this endt NOST perfonns a numher of functions 
designed to facilitate the recognition, development~ 
adoption, and use of standarcl.;; by the sc.:ienct' 
c01ru11unities. 

NOST is organizt:>d into frmr distinct functional 
areas, all operating under thi guidance of it"' 

Executive Board. These areas are known as 
NOST Administration, Standards Library, Standards 
Development, and Standards Support. (See Figure 1 
he low.) The administration operation is concerned 
with managing the· activities of the other three 
NOST areas, administering the office's policies and 
procedures, and providing an active interface to 
other stnncbrds organizations within and outside 
NASA to foster both the exchange of standards 
information and the development of new standards. 
The Library is concerned with collecting, updating, 
and disseminating information about existing 
and emerging standards of relevance to NASA 
and NASA-related data systems. Information on 
recognized standards (Le;, standards documented 
hy recognized standard.; organizations such as 
the International Standards Organization [ISO], 
American National Standards· Institute {ANSO, and 
Consultative Committee for Space Data Systems 
[CCSDS]}, :md de fa.cto standards (i.e. specifications/ 
systt:>ms in wide and stable use) are the primary 
categorit:'S niaintained in the library, with each 
hrokt'n int(>··a number of suhcategories to facilitate 

' 

NA'IIONAL IPACI SCIINCI DATA CINDI 

I 
NOST 

ADMINISTRATION 

I 
~~ • .._ • ...,.Pcilicies andProcet:lur., lnterface1 
with ccsos. ISO. can. ANSI, m. NST, GSFC, and JPl 

I 

STAIIDUDS 
U81A&Y 

~~&T-..--.,, 
ln~s.,.....~­
~ 
• Recosntzed Standards 
• 0.FadD~ 
•·StandmdsOrpnizdiclnW.•-­
• Standmds ~ Wwmalian 

I 
I 

STANDAltDS 
DIYILOPMINT 

NOST Stanclards O.,.elr.ipm.t 
.d Acc,.ditalion Pnxeu 
Partk;ipales in NASA, National, 
oncl rn ... nalional PAX.-

Figure 1. NASA/OSSA O.ffke of Stallllards ad Tecb•ology 

IXICUTIYI 
BOARD 

E1t-'.W..S~ciNancl 
Pn:iceclu... 

I 

STAND.MDI 
SUPPORT 

E__,_,,Sworta 
• FITS, SfDU Support Olice 
• ConJw.nas 
• Slucl.·onc:1..,,._ 

I 
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searching and understanding. Other c;1tt:'gurks 
include information on the various standards 
organization...;t on the standards creation process, 
and on new technologies. Some standarll" 
specifications are available on request, while others 
must be obtained from commercial organizations. 
Requests for standards information may be satisfit:d 
through the Stan<fards and Te<..:hnology lnfonuation 
System {STIS), an easily used NOST on-line cbta 
base and software system. For accessing information 
on standards and technology, electronic mail to 
the NSSDC account known as·NCF::NOST ur 
nost@nssdca.gsfc.nasa.gov, or use mail rt'quest to 
the NSSDC. The overall library operation, including 
STIS, provides. an educational servict: to the spa<..:t' 
and Ea1th science:: community. 

The Standards Development oper~ation can ht' 
viewed ~ts consisting of two parts. Ont' pa1t is 
concerned with NOST participation in various 
NA.SA, nationaJt and interl4ttional standarc.L..; 
development efforts to assist the hroade1· 
communities in evolving standarcl" henefi<.:ial t<> 
NASA science net:cL':t. Examples included 
participation in CCSDS and ANSI cominittet:s. 
The second part is concerned with the 
establishment, maintenance, and use o( policies and 
procedures for the development of rlew sfandarcb~ 
and tht' adoption of t'xisting standards as NOST 
.standards. These:: policies and proct:dutt:·s cover 
the establishment.of technical panels to develop 
stancbrdsJ the review processes through which 
draft standards nm:.;;t pass, and the logistical 
support available from NOST. 

The Standard, Support operation is concerned With 
support for existing and emerging standards. This 
suppo1t ranges from providing infom1ation to 
potential users on experience with conuuercktl 
standards and holding workshops in standar,L..;­
relattd issues to a full support office for the:: use of a 
particular standard. Where:: a conuner<.:ial vendor is 
not available to support a partiud~,r standard, 
ksting and validation of an imple::mentation of the 
standard may be provided hy this operation. The 
actual operations ~It any one timt: will depend on 
the needs of the community and the availability of 
resources. The overall Standards Support opt'r~1tit m 
provides a· broad range of educational and 

supportive seivkes to the science communities. 
Csing standarcl6 is an effective· and t!ffident method 
for controlling time and dollar costs incuned while 
performing many functions. Data systems developed 
using standards are oti:en less expensive to develop 
and maintain. They are easier to understand and 
more adaptable to changing requirements. The use 
of widely acknowledged standards results in users' 
indt:pendence from single:: vendors, and allows 
use::rs to produc,e their data systems with less risk. 
Often the use:: of standards is mandated by higher 
authorities or required hy coritra.ctual agreements. 

The Standards and Technology Information System 
(STIS). is a centralized elec.,.i:ronic library that lets 
users know about available standards. The STIS 
is suppmted by the NASA/Science Office of 
Stancbrc .. L-; and Technology (NOST) and is a tool to 
help NOST acc01111:>lish its mission to facilitate the 
rt:t:ognition, developmentt adoption, and use of 
standartl~ by tht' NASA science:: commuru.t:ies. 
Besides the information on the actual standards 
and related d9cuments, this library also contains 
information ~• bout emerging •technologies where 
stancktrds may nt1t yet h.ave been. developed. 
This.referenced iiiaterfal may have originated fnm1 
a varit:ty of sources such as lx>0ks, technical or 

· poptdur press artides1 government or industry 
repents, and reports created by the NOST staff or 
NOST technical contributors. NOST encourages 
individuals within the community who have an 
interest in a particular standard or new technol< >gy 
area to regL.;;ter as NOST technical contributors. 
By doing so they agree to provide reports as ne\v 
infrmnation comes to them for incorporation int<, 
the STIS under their authorship. 

The infom1ation displayed for these documents 
indudes standards identifiers (e.g., ISO 9660). lttlt: 

source::, publication and copyr~t data, the nanu.·, 
of any identified authors or editors, and the 
< >rganiwtion responsible for the document. Tiw 
staff also dassifies the documents with topk and 
conte::nt cc>des. assigns a number of keyword~ tr, .11>: 

the:: ust'r in searching fr>r the document and pth:n 
prt:part'S an ahsmtct or comments on the dckum<:t 
If copyright pmvisiuns can. he accommodated. 
the full tt:xt of many of the shorter doctiment!'> , , 
providt'd. Futur~ implementations of the STIS .11, 

I 
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planned to include the display of information 
needed to order copies of clocuments directly from 
the source. At all times the NOST may he~ cC:uitaL"ted 
for ordering information. 

The STIS also contains inform;1tion on the policies 
and pn>cedures of the NOST. ThL~ pn>Vides the 
user with on-line information reg~irding NOST 
functions and services. 

The STIS L't also able to display information on a 
number of organizations that ate active in the 
standards developmertt field, including infonnation 
on the areas in which these organizations are 
working. Contact points within those organizations 
are provided for users who n<.:ed further 
information. 

All the information in the STIS is prt:sented through 
a series of user-friendly menu$. Most users find 
they <..:.an use the system without any help or 
training. Comments and requests to NOST /STIS 
may be directly entered by users at virtually any 
point. 

The STIS may he accessed through the NSSDC 
On-Line Data and Information System (NOOIS), 
which is described elsewhere in this rep< nt. 

3.2 Common Data Format (CDF) 
The Common Data Fonnat (C()F)' is a prntahle 
scientific data management package that was 
designed and developed at the NSSOC. The tenn 
"COF'' is used synonymously with resp·et'.t ·to thc:­
data fonuat/files and the st >ftware package that 
produces and exploit..-.; them. 

The development of CDF arose out of NSSDC's 
recognition that a class of data models matched to 
the structure of scientific data as well as to how 
such data m~,y be used. TI1e software IXKkage~ 
known ~,s the CDF Library 1 allows programmers to 
access and m~mage tlat and multi-dimensional data 
in a fashion consistent with the geometry of thdr 
scientific orientation. Traditional methods of 
handling scientific data such as tlat sequential files 
are generally inefficient in storage, acces.", or ease­
of-use for large complex data set5 particularly for 
applk:ations like visualization. Modt!rn, commercial 

relational data management systems· do not offer 
an effective :-.olution because they are more oriented 
towarcl~ hu~ines.~ applications and do not 
ac<.rnnmodate multi-dimensional or hierarchical 
structures often found in scientific data sets. In 
addition, relational systems do not provide adequate 
performance for the size, complexity, and type of 
access dictated by current and future data sets and 
their p<>tential usage. 

Tht:6 CDF Lihra1y was designed to provide the 
essential framework from which generic applications 
(e.g., visualization, .statistical analysis, browsers, 
etc. ) can easily be created. The library allows 
developers of CDF-hased applications to easily 
creatc- applications that permit users to slice data 
across rimlti-diniensional sub-spaces, access entire 
structurc-s of dat:1, perfom1 sub-sampling of data, 
and accc-ss one derntnt independently regardless 
of its rdation~hip to any other element. 

_The hallmark of the CDF concept is its data set 
; :indept!'ndence. TI1i...; independence is achieved by 
means of an inkrnal fon11at containing its own data 
dictiona1y ( metadata) as well as the data themselvt:s 
In other words CDP describes it.-.:. own fom1at. 
This self-descrihirig property makes it possible for 
the CDF to he used 'for data from a. wide variety of 
disciplines. The CDF files contain two types of 
dat1, the actual data values (i.e., Reals, Integers. 
Ch~1rs, etc.) themselves and the user-provided 
metadat1. Both the·metadata and·the actual data 
are accessible hy means of standard software 
routines known as the COF Interface, which prov1tk 
the programmer with an ani.;tract view of the 
contents of the data within a CDF file. 

The CDF S<>ftware p~1ckage is used by hundreds 
from government agencies, universities, private. 
and commercial organizations as well as 
independent researchers on both national and 
international levels. CDF has heen adopted by thi: 
Intem~ational Solar-TetTestrial Physics USTP) Pn >ft:l t 
Central. Data Handling Facilities (CDHF) as their 
format of choice for storing and distributing key 
parameter tbta. 

The CDF staff and software were recognized in 

May of 1993 as part of a GSFC Group AchievenH:111 
Award for playing an instnnneotal role in the 

l. 
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CDF USER COMMUNITY 
GROUP 

ISTP•Relatecl Users 

.. 

ESA-Relatecl Users 

Others (Government, Universities, 
Commercial/Private, ancl 
lnclepenclent Users) 

Table 22. Cmlnnon Data Fonnat User 0,,,,,,.,,,,,.,,,, 

development of the ISTP CDHF software. In 
addition, CDF has. recently been adopted by the 
European Space Agency's (ESA) Cluster project for 
storing and. distributing cklta among ESA and the 
space physics Intra-Agency Consultativ.e Gmup 
(IACG) user community. Table 22 illustrates the 
primary user groups and an estimate of the number 
of users that are supp01te<l in each. {See above.) 

NUMBER OP USERS 

Greater than 200 

Onater than 300 

Approximately 100 

The CDF is now being supported by the Jet 
Propulsion Laboratory ()PL) Linkwinds yisualization 
software and Research Sy~i:ems 'lncorporated (RSI> 
Interactive Data Language (IDL) analysis package. 
IOL is a commercial package, is heavily utilized 
dttoughout the science ~ommunityf and has 
recognized CDF ~,s an instrumental part of that 
U)Illl)lllllity. 

f -~· 28 
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A.1.NSSOC On-Line Data and 
Information Services (NODIS) 

A major part of the mission of the NSSDC is 
disseminating information relevant to NASA data 
and t'illing requests for the data from the general 
· <.:ommuhity. Several years ago this was done 
mainly through telephoned and mailed .requests, 
requiring days fo months to complete. The NSSDC 
On-LineiUata and Infonnation Service (NODIS) 
has revolutionized these methods. Now, many 
of the .data and information rectuest..i,; are filled 
automatically within minutes through NODIS's 
openly available, network-acce~ible, general usage 
interface leading to i.ntercorinected inf onnation 
systems. ·_Requests for off-line dafa have also heen 
made more efficient through the.automation of 

requests. Through NODIS users can. access 
worldwide space and Earth science data infonnation, 
consult a 40,<100.::name data base, immediately 
receive dam frontJtelei,ied J)rojects, browse bulletin 
boarcL~ and newsletters, get references on standards, 
etc. NODIS is the gateway to NSSDC's suite of 
information systems, and NSSDC's 1eaderspip in 
this type of activity has inspired similar act1vities 
throughout the tederal and international community. 
Many of these projects have been interconnected 
and art" also accessible through NODIS. · 

NODIS takes advantage of and continues JO apply 
research in many· state-of-the-art. technologies for 
request fulfillment, such as anonymous F1'P, generic 
access file diret.'1:ori~, captive account methodology, 
automated electronic ma~ling, relational data base 
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Figure 3. NODIS Options Accesses/Users for 1992 

interconnections. mass stot'~tge and retrieval systems 
{ optic1l disk jukeboxes, magnetic disk staging, etc.), 
data format standards, and so frnth. The guiding 
principle is always to find the best ways within 
resource limitations to improve service to users. 

Data available via NODIS indude lntemation~tl 
Ultraviolet Explorer (IUE) exJ,r..t<.."ted spectra data, 
Nimbus 7 Total Ozone Ma~g SpeL"trometer 
(TOMS) Gridded Total Ozone Mapping Spectrometer 
data, Coastal Zone Color Scatmet (CZCS) data, the· 
Interplanetary Medium Data (OMNI) set < >f hourly 
solar wind parametersJ the <,eopbysical Modds1 

and the Astronomical Data Genter (ADC l The 
infom1ation services include the NASA Master 
Directory (MD); the Personnel Infom1ation 
Management System (PIMS); an interface to a 
personnel data base containing over 40,000 users 
of NSSDC services;· the NSSDC Oat~• Request Setvit:e 
(REQ); the American Institute for Aeronautics and 
Astronautics (AIAA) Canopus newsletter; the Solar-

Terrestrial Energy Program (Sr£P) Bulletin Board 
Service. the Standard5 and t•ology Information 
Systt:"m (STIS); the NASA Cl)...R.9M service; and 
< >ther on-line services. Figure "3 alX>ve shows the 
annual st:ssion totals for eadl Of these services. 

A.2 Master Dire,ctory/catalog 
Interoperability (MD/Cl) 

The Master Direc.,"tory at Goddard Space Flight 
G:ntt:"r was originally establilhed as an uid for 
~ASA-funded researchers t~,t~d data. The directory 
nmrain.s hrief summary infgtmation about data sets. 
suffo:ient for researc~'toi1\ttermine whether 
fmther investigation iS':Mt~d. It ,also provides 
automated links to othctr 1nfonnation systems 
that givt:" more det~1il oh data: sets of interest 
(guides) or on the parts 'of the data sets (inventories). 
< >r an im.lk:~ltion of ,wbom to talk to for additional 
mformation. The directory serves its purpose well. 
;md other agt:'nl:ies and international orgunizations 
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have been given copies of the directory software 
to perform the same function within their groups. 
These directories h~tve been interconnected vja 
computer network to enable information sharing 
to the benefit of all. In addition, the directory at 
Goddard Space Flight Center has been requested 
to serve as the centralized Global Change Master 
Directo1y for describing the global change data 
holdings of the C.S. federal agencies. 

The directories represent the most widdy-used pa11 
of the interoperable data information system. This 
is evident from their ever-increasing usage. The 
Master Directory at GSFC has been operational for 
four years, and present usage is approaching 10,000 
user sessions per year at tht: GSFC node. Sinct: the 

directory is intended to provide quick information 
to users and lead them to actual data sources, 
wherever they may he, the users do not need many 
sessions to obtain results. Thus. several thousand 
users were accommodated by the Goddard node 
during last year 

~ot just data sets are described in the directory. 
There is alsc, suppleinentary'information about 
other data infonuation systems and data archives, 
organized data collecting campaigns and projects, 
data sources such as spacecraft or Earth-based 
observing platforms, and data sensors used to 
acqtiire the data. The number of data information 
systems described in the directory has reached 
nearly 140. Approximately 70 data information 

INTERNATIONAL' D·IRICTORY N"ITWORK 
SPONSOlllD ■Y CIOS 

c:::::I COORDINATING NODE 

c::>· COOPERATING NODE 
..6. FUTURE COOPERATING NODE 

Ftgure 4. lnten,atiofldl Dlre,.:tory Nehl1orll 
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PERCENTAGE OF DIRECTORY ENTRIES 
BY DISCIPLINE 

SOLAR PHYSICS 

PLANETARY·SCIINCE 

ASTRONOMY 

SPACE PHYSICS 18% 

PLANETARY SCIENCE .. ,~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii■iiii■iiiiiiii;:e,"-· 
0 25 50 75 100 

TOTAL ENTRIES= 2,231 (INCLUDES SOME MULTI-DISCIPLINE ENTRIES) . 
PiJ•re 5. Pen:•""'Se of Directory l!......,s lly Dtsapune 

systems may he directly accessed from the directmy 
through an automated network link performed 
automatically upon request by the user. 

For more than eight years a project called Catalog 
· Interoperability or CI has been seeking t<> enable 

rapid and efficient identification, location, and 
a<.:cess to data of interest to the sdence community. 
It started as a NASA effort hut now includes 
representatives from other U.S. federal· agencies. 
international agencies, and academic institutions: 
The goal of the CI group is to· create a worldwide 
data information nenvork composed of 
interconnected dire<..'tory, guide, and inventrny 
systems. 

The first steps to establishing this network were 
to create directories to aid··in finding data. The 
NASA Master Directory was created to ~erve this 
purpose for NASA. 

A common format for describing data set..oi; .on 
the directory level has been developed hy the 
Catalog Interoperability group, called the DireL1:qry 
Interchange Format (DIF), which is used ~•s the 
basis of information to be shared among the 
directories. These DIF files can be passed among 
the directories to keep their infonnation up to 
date. · 

r· 

mE INTERCONNECTED DIRECTORY SYSTEM 

With the development of the DIF, the sh;iring 
l>f inf<mnation among directories wasmade 
significantly e~L~ier. An interconne<..--ted_Irttemational 
Directory Network (IDN}that wot.tld share 
information vi~1 DIF file exchange was formed. 
Figure 4 sho~ the present configuration of the 
dire<.trny system. (See page 33.) These are just the 
directrny nodes. Connections to other data 
information 'systems .(guides, inventories) are not 
shown. The directory nodes include the three 
coordinating nodes that are :identical copies of 
each other and have the main responsibility 
for gathering, reviewill8. and distributing data 
information throughout the network. The 
cc >ordinating nodes ate located at GSFC; at the 
European Space Agency (ESA) office in Frascati, 
l~aly~ and at the Earth Observation Center in 
Hatoyama, Jaty.m. 

Cooperating nodes spare in the iqfonnation 
distribution by contrihuting direc..1:ory information. 
They may have full or partial directory data bases 
~• n:ording to their needs. The present nodes are 
tht'.' Canadian Centre for Remote Sensing (CCRS) 
node in Ottawa, Canada~ the NOAA Earth System 
L>ata Directory (NESDD); the USGS Earth Science 
Uat~t Directory (ESDO); the DeutschefFotschungs 
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Anstaltfuer Luft und Ra'umfahrt (DLR) node in 
Munich, Gennany~ the United Nations Environmental 
Programme/Global Resources Infom1ation Data 
Base {CNEP/GRID) node in Geneva, Switzerland; 
the Antarctic data base directory node in Italy 
(PNRA); the British National Spat.:e Center node 
(U.K.); the French space agency node (CNES); the 
Japan Infonnation Center for Science and Technology 
(JICSTJ; and .the:.Cc>nsortium for Intematit,nal Earth 
Science Infrnmation Network (CIESIN) distributed 
nodes. A number of additional nodes are planned 
klr the near future. 

MASTER DIRECTORYSTATIJS 

The information content ofthe directrny has 
made similar progress. As. shown in Figure 5, 
over 2,<K>O entries are contained in the directmy. 
describing the most useful and usable data sets in 
the five major disci1Jline categories. (See page 34.) 
Since more than one data set can be described in a 
single entry {and semetimes tens to hundred..; may 
be aggrega~ed in this way). there are many mort' 
than 2,000 data sets described in the direct01y. 
Hundreds of these were a9ded in the past year, 
and many of the existing entries were reviewed 
ancVor revised. This retlec..1S the emphasis on 

SPAN 

$ SET HOST NSSDCA 

USERNAME: NSSDC 

INl'IRNIT 

TEI.NET 128.183.38.23 
USERNAME: NSSOC 

OMNII 
GOTONSSDC 

keeping information current as well as maintaining 
quality and utility of the entries rather than 
c.:oncentrating only on increasing quantity. The 
number of entries will increase more rapidly as the 
new directmy nodes of the ION begin to describe 
their data holdings and the data in their surrounding 
community. 

DIRECTORY ACCESS 

The best way to reach an understanding of the 
nature and utility of the directories is to try them. 
Table 23 shows the. procedures for accessing. the 
directory at NASA/GSFC through several networks 
or via dial-in line. (Sec:" below.) 

CATALOG INTEROPEBABIIJTY 

As mentit med previously; the directories are only 
the first step in achieving t,he goals of catalog 
interoperability. Once users have determined from 

: the dire<.:to1y where·data c,f.·.~erestmight reside, 
they usually nec::d to obtain more information ahout 
the data ancVor detem1ine whether data exist for a 
pa1tk:ular c.:riterion, such as time or location. The < :I 
project seek5 to make the simple interconne<...i:ion 
process <level 1 interoperability>' ever more eftkient 

DIAL•IN LINIS 

Dial 301-286-9000 
CONNECT 1200 (or 2400 or 300) 
Enter several carriage returns 
ENTER NUMBER 

MD 
CALLING .. 55201 (o,:55202) 
CALL COMPLETE· 
Enter several cartlilge returns 
USERNAME: NS8C . 

ITALICS INDICATE RESPONSE FROM THE COMPUTER. 

Table 23. Dlrecto,y Access 

I 
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Several methods of potential use to increase 
interoperability are currently being applied in 
limited situations. Context passing (level 2 
interoperability) was demonstrated in l9lJ() using 
the Master Directory and several remote systems. 

scenario for various disciplines that ·coµ1bines the 
ION with a variety of automatic connections into the 
discipline information systems using a mixture of 
kvels of interoperability. (See page 33) The goal is 
to provide the highest level of interoperability for 
the user wherever it proves valuable and cost­
effective. 

I 

A limited form of automated multi-system searching 
(one form of level 3 interoperability), whkh doc::s 
not assume Standard Que1y Language (SQL> data 
bases in remote systems, is being developed for 
version 0 of the EOS project Data and Infonuation 
System (EOSDIS). The Astrophysics Data System 
(ADS) is testing multi-by'Stem searching through 
unifonnizing data base overlay software. Other 
groups are also te~ting different methods of multi­
system searching. The les..o;;ons learned from these: 
various approaches will be applied more generally 
in the future to in'lprove the overall sean:h proct:ss 
and access to data. Figure 4 suggests a future 

A.3 Astronomical Data Center (ADC) 

I 

The A"tronomic~1l Data Cent~r (ADC) is part of the 
National Space Sdence Data Center/World Data 
Center-A for Rockets and Satellites (NSSDC/WDC-A­
R&S) at NASA Goddard Space Flight.Center. The 
ADC acquires, verifies, formats, documents, and 
dist1ihutes <.:atalogs containing astronomical data in 
computer-readable form. It also develops and 
maintains software tools to access these data. 

NUMlllll 011·DATA sns DISTRIIIUTID IIY 1111 ADC 
,,ooo 

I. ■ TOTAL 
...._ ___________________ ....,_ __ + 3,800 

E ■ TAPE 
Q ■ NUWORK 
E □ ARMS 
N C! CD-ROM 
0 [a OTHER 

i------------------~----.... 3,000= 

= C 
1---------------------------------_,.... 2,500 ~ a 

= ~-
Ill 

1,•·~ 

I 
1,000 I 
IOI) 

1988 1987 1988 1989 1990 1991 1N2 
YEAR 

Figure 6. Requests anti Number of Data Sets Distributed by tbe ADC 
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During 1992 the ADC ingested 45 new and updated 
catalogs, including several significant acquisitions, 
such as the GJA Redsbtjt Cmologue (Huchra et al., 
1992); Hipparcos Input Catalogue (Turon et al., 
1992); Catalogue of Postttrms arid Proper Motto us -
South {Bastian et al., 1992) and A Cawlogue ()f 
Quasars tmd Acttve Nuclet, 5th Edition (Veron-Cetty 
and Veron, 1991>. The ADC archives currently 
contain mor<: than 670 catalogs of astromet1y, 
photomeny, spectroscopy, radio, and other 
miscellaneous data for stellar and non-stellar objects. 
These catalogs were acquired -as direct contributions 
from the international astronomical community, 
exchanges with the Centre de Donnees 
Astronomiques de Strasbourg (CDS), and exd1~mges 
with other astronomical data t.:enters worldwide. 

To date the ADC has di..~tributecl more than 
10,000 dat~t selt; via c.:ompurer networ,ks, tapt::, 
CD-ROM, microfiche, and microfilm to more than 
3,000 individual requesters worldwide.'TI1e ADC 
has provided data and/ or software to various 
space astronomy projects, such as the Infr:tRed 
Astronomical Satellite ORAS), the International 
Ultraviolet Explorer (IUE), the ,Hubble.Space 
Telescope (HST), the Cosmic Background Explorer 
(COBE). the ASTRO 1 UltraViolet and X-R1y 
Astronomy Space Shuttle Mission, and the High 
Energy Astrophysics Scien<.:e Archive Research 
Center ( HEA-SARC). 

j 

During 1992 the ADC staff hanclled reque:.-sts for 
1,092 catalog data sets with an average response 
time of only 1.5 days for network distribution and 
six days for tape distribution. This is the result of 
hard work and dedication to 1,roviding tbe best 
service possible. Figure 6 shows. the numher of 
requested ADC data sets per yealbroken down by 
distribution method. (See page 36. > 

'DIE ADC CD-8.0M,, SEUCTED 
ASTRONOMICAL CATALOGS, VOLUME I 

The ADC Compact Disc-Rea,:f Only Memory 
( CD-ROM) sd hus been one of the most frequently 
requested data sets in 1992. It has been used hy the 
community as a convenient c.:ompilation to make 
catalogs available from on-line data bases for further 
research. Especially searches across <.:atalogs were 

made easier because the ADC CD-ROM used 
conc.;istent headers from catalog to catalog. 

The NSSDC/ ADC demonstrated a range of interactive 
data services and distributed hundreds of CD-ROMs 
at the 179th meetingof the American Astronomical 
Society (AAS), held in Atlanta, Georgia, on January 
12-16, 1992. Those who are not among the over 
1,600 astronomers worldwide who have already 
requested and received Volume I should know that 
the "Astronomical Data Center CD..;RQM, Selected 
Astronomical Catalogs, Volume I" is currently 
available from the NSSOC/WDG·A-R&S. 

The ADC CD-ROM is a two-disk set containing 114 
~,strnnomical cr.1talogs, including several significant 
new rdeases, such as the &1rograpbtc Catalog 
Re_Ji.1re1za1 Stors (Corbin and Urban, 1991); IRAS 
Foillt Source Catt.dog, Verston 2.(J {IPAC, 1990); and 
preliminary versioOS'of,fhe General Catalog of 
Trt..1smwtnetn·c S'tellar Purallaxes(van Altena et al., 

. 1991) 1 the Catt,log rfNearhy Stars (GUese et al., 
1991 > ~ and the Ftjtb .Edttt<Jn of tbe Brtgbt Sta~ 
Ct4talq'{ (Hoftleit and Warren1 1991), prepared 
especially for this CD-ROM relea..~. 

The cttalo,E:s appearing on the AOC CO-ROM 
were chosen in consultation with the astronomical 
data centers in China, France, the Federal Repuhlk 
of Gem1any (FRG>,]apan, and·the Commonwealth 
of Independent States {CJ.SJ. The International 
Astronomical Union has lent valuable support in 
the form of a grant to defray costs of djstributing 
the data to small iru,"titutions in developing countries 
that might otherwise have cliftlculty in acquiring and 
using such large volumes of data: 

Requests for d1is CD-ROM set may be placed u~m~ 
the On-Line Information System descdbed in Tahk 
24 (select catitlog number 6906A) or may be 
forwarded to the NSSDC Co9rclinated Request and 
Cser Suppc.n1 Offke (CRtTSO). {See page 38J 

fflE ADC ON-LINE INPOBMA110N SYSTEM 

In 1992 the ADC On-LiQe,lnfonnation System w.t ... 
developed further With improved capabilities It 
providc::s infonnation on all catalogs held at Jhe 
ADC and allows inter~u.."tive submission of requc,t, 
The ADC On-Line Infonuation Sysrem was tht.· 111• ,,: 

I 
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frequently used method in the efficient l< >c.:ation of 
astronomical catalogs of interest and in the! fulfillment 
of requests fur the data sets selected. The system 
is maintaint:d under a "captive·• account t m the 
NSSDC VAX duster called the NSSDC On-Line Data 
and Information Seivice {NODIS). Users nrny 
connect to the NODIS account over NSVDECnet 
or Internet. To connect through NSI/DECnet. users 
can execute 

GENEUl INQUIRIS DEALING WITH CATALOG 
REQUESTS CHtact: 
...,.._ WITHINlhe IJnillll SlallS: 

NSSDC~ ..... adUstrSupport Office 
NASA~ Spa Right Clllltr 
C.'33.4 
Gr...wt, Maryland 20771, U.5.A. 

...,.._ OUTSIDE Iha Unitlll Stalls: 
w.w O. c.tlr-Afw ...... s.tiln 
NASA Willrd S,..Fligil.CIINr 
C..'33 
Gnalll, ...,._. 20771, U.s.A. 

hr.al......-..: 
lnllnlt: IEQUESTOIISSDCA.GSFtNASA.GOV 
N5I/DKlet IISSDCt:IHUESf . 
T~ (3111) 21M69S; FAX: (3111) ffl.4952 

. GIIIEIAL IIQUIIIS ON ASTIONOIIKAL CATALOGS, 
DATA SUIIIISSION, AYAIWIUTY, AND THE ADC 
OIHJtl INFORMATION SYSTUI: 
WLW..W. 
NlliaMIS,.SciaceO.Clfttlr 

~mm 
NASAWit..1.-elligMC... 
GrttnWI, ...,._. !0771, u.u. 
lnlnlt UILONDADSA.GSFC.NASA.GOY 
NSVll(at NOADSA..--GML 
Talaphent:(301)216-1310;FAX:(3111)Zl6-4952 
QUESTIONS AIGUT SCIENTIFIC Cotmlff OF CATALOGS: 
N.Pull.1111 
....... s,..·s..o.. Clllllr 

~.: 
115A"""4.-AlallC... 
GrelnWt, ...,._. 20771, u.u. 
--IUINNSSDCA.GSFC.NASA.GOY 
N5I/DKlet IISSDCklUIN 
Talaphent:(301l216-0677;FAX:(301)216-49S2 

SET HOST NSSDCA 

To connect through Internet, execute 

telnet n5sdca.gsfc.nasa.gov or 
telnet 128.183.36.23 

Once connected, users enter "NODIS" in response 
to the ··userru.1me:'' prompt; no password is 

NanqG • ._ 

NtlillGI Space -- Dala Clllllr ~r 
NASA Go&Ward Spare Rigid Clllllr 
Gretnieh, Maryland !0771, U.SJ. 
lnterntt ROMANOHYPADA.&SFtNASA.GOY 
NSI/D«.t NSSDCA..--ROUN 
Telephone: (30H 2M-4770; Ml: (301) 216-4952 

QUESTIONS ON CD-IOII DMLOPIIINT: 
I.HE. ..... 
Natiana1Spar;1Scitnc10.Clllllr 
HughesSTX 
Code 633 
NASA GellillrdS,..Al;ltClllllr 
..... ,...,...20171, u.u. 
1nttrntt ■OlZMANOIIDADSA.GSFC.NASA.GDY 
N51/IICIII: NDADSA::1101DMH 
Talaphent: (301) 513-1'29; FAX: (301) 513-1601 

GENERAL QUESTIONS AND COMMENTS ON ADC 
SERVIQS AND SUPPORT: 

N.r.M.Kuil 
........... o.c.. ~r 
NASA.._. Spa Rial, Clllllr 
Gr..wt, ...,....771. u.u. 
lnllnllt IIIIIOIISSDClGSFC.MSA.GOY 
NSI/DECnlt NSSDCA::IUIN 
Telephone: (301) 286-0677; FAX: (301) 216-4952 

JOSlphH.lil9 
Nalianal ...... Didi r..,./ 
Werld Dita C...,-A for Wm•s.lills 
Code 633 
NASA Win S,.. t1i;II Clllllr 
Gr....wt, ...,._. 20771, u.u. 
lntamet Dl&ONSSDCUSK.MSlGOV 
NSI/D£Cnlt NSSDCA::IIIIG r......-: (301 J 216-7355; Fil: (301) 21M952 

Table 24. ADC Contact and Subscription l,iformatior, 

I 
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required. NODIS i$ integrated with the I\'SSDC 
Request Activity and Name: Directory {RAND). The 
system will ask for the user's name and check the 
NSSDC requester data base for a match. If users 
have never requested data from NSSDC before, they 
should enter complete information so that any 
catalog requests registered later will be filled 
promptly and correctly. 

Currently, NODIS has two menus. On the old 
NO DIS main menu, the Astronomical Dat~l Center 
i.s option 10. On the new NODIS menu, it is option 
2. L Once connected to the ADC option, there will 
be some system messages followed by the opening 
menu of search options. The on-line system assumes 
that the user is using a VTlO0-compatihle terminal 
and emits ANSI escape sequences to dear the: 
screen. 

The system has three search options: by ADC 
(CDS) number, by text search of ahhrevt.lted titles, 
and by text search of keyvvords. Each of the$e 
options is designed to create ~1 list of catalogs 
meeting the given criteria. C:.,talogs are then 
selected from the list, and information such as the 
full title and referencet file format description, 
comments, and the current distribution st.ants is 
displayed. Requests ~a,n be entered int<::rnctively; 
the system guides users through, giving· the 
information necessary to fulfill the request. 

11IE NDADS AurOMATED RETRIEVAL 
MAIL SERVICE (NDADS ARMS) 

In December 1991 the ADC-held data ·were written 
to optical disk platters with the disks residing in ~l 

robotic "jukebox·· near-line environment. The 
NDADS Automated Retrieval Mail System (ARMS> 
permits researchers to rapidly retrieve selections 
from the current ADC NDADS holdings. Requests 
are submitted via electronic mail, and the data may 
be retrieved via anonymPUS fTP or default NSI/ 
DECnet copy. It is also possible to arrange to have 
the data sent directly to the requester's crnnputer 

This service has changed in 1992 the common 
way of distribution of machine reac:k1hle Gttalogs. 
Atatomatic request handling via NDAD~ ARMS for 
retrieval and using the electronic networks for 
distribution became very importanr. 

·rsx: 

For more inf<xmation on ARMS, ustrs can send an 
electronic mail message as follows: 

via NSI/DECnet, send to 

NDADSA::ARCHIVES 
Subject: SEND INFORMAnON 

or via Internet, send to 

ARCHIVES@NDADSA.GSFC.NASA.GOV 
Subject: SEND INFORMATION 

No information is required in the body of the mail 
message in order to receive.a reply .. Please note 
that this is an automated service. Although the mail 
is monitored, staff do not normally reply to E-mail 
.sent to ARCHIVES. 

ADC ELECTRONIC NEWSLEITBR 

The ADC started to publish the quarterly ADC 
Electmntc Newsumer in 1992 to inform the 
astronomical community about new data holdings 
and services. Issues contain 'Hsts of the·latest 
acquisitions, :.utides about ADC services, and errata 
for the ADC co.:.:ROM and other catalogs. More than 
8.00 astronomers worldwide received the ADC 
Electronic Newsl£1tet in l99Z. 

To acquire a new subscription to the ~· 
Electmntc Newsletter, send E-mail to 

LISTSERV@HYPATIA.GSFC.NASA.GOV 

In the body of the m;1il mes..~age (not the subje<.'l 
line). put only the following c<nmmind: 

StrBSCRIBE ADtNEWS Your Name 

where '"Your Name" is a full name, not a user ID or 
E-m~1il address. the USTSERV program will get the 
proper· E-111;.iil address for the subs<...iiption from lh<: 
m~til header. Once the subscription is accepted .. 1 

.. tvekome ·· message will explain how to get hack 

St:'nd su hscription questions via E-mail to 

.\l >< :-I:'\f< >@HYPATIA.GSFC.NASA.GOV 
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A.4 Visual Reproduction Facility 
(VRF) 

The NSSDC's Visual Reproduction Facility ( VRF) 

continued to upgrade its capabilities in 1992 to 
provide quality support of photographic and audio­
visual needs to the scientific research community. 
The current hardware inventory has heen enhanced 
with the addition of new equipment. The purchase 
of a Fujimoto Image Color Processor CP-:;1 has 
resulted in the start of all in-house color enlargement 
work and allows the duplication ~ind shipment of 
material within hours. This color processor has 
increased the NSSDC's ability to provide a se1vice 
to r,equesters. A VHS that will convert NTSC tapes 
to PAL and hack to NTSC will allow NSSDC to 
provide tapes of its data to the world. 

In maintaining conformant~e with its mission. the 
faetlity ha:fcontinued to provide a variety of visual 
fu1~mats to the science community. The Apollo, 
Viking Orbiter and Lender, Voyager I and II, at1c.l 
Magellan data continue to he the most requested 
missions. The past year has seen a new look at 

Marshy the science community. The VRF has 
been <.:onsdentiously striving to sustain its efforts to 
improve the accessibility of visual data from NASA 
mission.,. (See Figure 7 helow and Figure 8 on 
page 41.) 

Cost cutting measures at the data center this year 
almost neces..,,;;itated closure of the VRF. The facility 
however. will continue in its seivices to NSSDC's 
requester community. 

The laboratory has handled some very substantial 
jobs this year. Some of these were.completed for 
Ms. Rosemary E. Steinat of the Regional Planetary 
Image Facility, Center for Earth and Planetary 
Studies, National Air and Space Museum; Dr. Jouko 
T. Raitala of University of OULU, the Department 
of Astronomy, Finland; Dr. Philippe L. ~on, 
director of Lahoratorie de Geologic Dynamique 
Interne Center D'orsay, Universite de Paris XI, 
Orsay Cedex 1 France; Dr. Ronald Greeley of the 
Department of Geology, Arizona State University, 
Tempe, Arizona; and Mr. Kent D. Trego of the 
Planetology Re~earch Imtitute, Palo Alto, California. 

NSSDCPNOTOGIIAPNY 
LABORATORY PRODUCTIVITY 
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NSSDC PHOTOGRAPHY LABORATORY 
WORK DIVISION 

MICROFILM 

w VIDEOTAPE 
50/o 

a. 
~ COLOR BUILDING 23 

5o/o 

m 
0 COLOR BUILDING 28 

20% 
-, 
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0 29 50 
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79 100 

Ptgure 8. NSSDC Pboto Labordl<>ry Worll Dirtision 

The past year has also retlected continued supp01t 
for the VRF s school intern programs. One student 
fwm the Achievement Course Training {ACT) 
program and two from the Summer High School 
Apprentice Research Training (SHARP> program 
have heen working in the laboratory performing 

NSSDC 

routine tasks assigned by their supervisor. These 
internships have helped students to gain an insight 
into tht:- internal operations of NASA and the 
laboratory while the facility simultaneously has 
henefittt:-d from the enthusiastic help of students 
who someday might be data requesters themselves. 
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AAS 
ACT 
ADC 
ADS 
Al.AA 
AIM 
ANSI 
ARMS 
ARPAnet 

CCRS 
CCSDS 
CDF 
CDHF 
en.ROM 
CDS 
CI 
CIESIN 
C.I.S. 
CNES 
COBE 
COHO 
CRUSO 

. czcs 

DBMS 
DE 
DECnet 
DIF 
DLR 

EOS 
EOSDIS 
ERB 
ERBE 
ERBS 
ESA 
E-SPAN 

FRG 
FTP 

GCMD 
GSFC 

HEAO 
HEASARC 
HST 

IDA 
IDL 
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American Astronomical Society 
Achievement Course Training 
Astronomical Data Center 
Astrophysics Data System 
American Institute fo1' Aeronautics and Astronautics 
Automated Internal Management File 
American National Standards Institute 
Automated Retrieval Mail System 
Advanced ,Research Projects Agency Net work 

Canadian Centre for Remote Sensing 
Consultative Committee for Space Data Systems 
Common Data Format 
Central Data Handling Facilities 
Compact Disc-Read Only Memory 
Centre de Donnees de Strasbourg 
Catalog Interoperability 
Consortium for International Earth Science Information Network 
Commonwealth of Independent States 
French space agency node 
Cosmic Backgrowid Explorer 
Coordinated Heliospheric Observation 
Coordinated Request and User Support Office 
Coastal Zone Color Scanner 

Data Base Management System 
Dynamics Explorer 
DEC Networking Products (generic family name} 
Directory Interchange Format 
Deutsches Forschungs Anstaltfuer Luft und Raumfahrt 

Earth Observing System 
EOS project Data and Information Syst.em 
Nimbus 7 Earth Radiation Budget Instrument 
Nimbus 7 Earth Radiation Budget Experiment 
Earth Radiation Budget Satellite 
European Space Agency 
SP AN in Europe 

Federal Republic of Germany 
Anonymous File Transfer Protocol 

Global'Chu,e Master Directory 
Goddard Space Flight Center 

High Energy Astrophysics Observatory 
High Energy Astrophysics Science Archive Research Center 
Hubble Space Telescope 

Interactive Data Archive 
Interactive Data Language 
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IDN International Directory Net work 
IMP Interplanetary Monitoring Platform 
IRAND Interactive Request Activity and Name Directory 
IRAS Infrared Astronomical Satellite (The Netherlands-NASA-U.K.) 
ISCCP International Satellite Cloud Climatology Project 
ISEE International Sun-Earth Explorer 
ISO Information Systems Office 
ISO International Standards Organization 
ISTP International Solar-Terrestrial Physics 
IUE International Ultraviolet Explorer (satellite, NASA-U.K-ESA) 
IUWDS International URSIGRAM and World Days Service 

JICST Japan Information Center for Science and Technology 
JPL Jet Propulsion Laboratory (NASA) 

MD Master Directory (NASA) 

NASA National Aeronautics and Space Administration 
NCDS NASA's Climate Data System (formerly PCDS) 
NDADS NSSDC Data Archive and Distribution System 
NESDD NOAA Earth System Data Directory 
NMD NASA Master Directory 
NOAA National Oceanographic and Atmospheric Administration 
NODIS NSSDC On-Line Data and Information Services 
NOST NASA/Science Office of Standards and Technology 
NRAO National Radio Astronomy Observatory 
NSDF NSSDC Supplemental Data File 
NSSDC National Space Science Data Center (NASA) 

OMNI Interplanetary Medium Data 
OSSA Office of Space Science and Applications 

PIMS Personnel Information Management System 
PNRA Antarctic data base directory node in Italy 

RAND Request Activity,•an~ Name Directory 
REQ NSSDC Data Request Service 
ROSAT Roentgen Satellite (German X-ray research satellite) 
RSI Research Systems Incorporated 
RSIRS Relational System for Information Retrieval and Storage 

SAGE Stratospheric Aerosol and Gas Experimel_lt 
SHARP Summer High School Apprentice Research Training Program 
SIR Shuttle !macing Radar 
SPACEWARN World Warning Agency for Satellites 
SPAN Space Physics Analysis Network 
SPOT Systeme Probatoire d'Observation de la Terre 
SQL Standard Query Language 
SSDOO Space Science Data Operations Office 
SSI Solid State Imaging 
STELAR Study of Electronic Literature for Astronomical Research 

... 

I S2 I r II 



I 

I 

STEP 
STIS 

TOMS 
TRF 

U.K 
UNEP/GRID 
USGS 
USRSDC 
US-SPAN 

VRF 

WDC-A-R&S 
WORM 

N$OC 
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Solar• Terrestrial Energy Program 
Standards and Technology Information System 

Total Ozone Mapping Spectrometer 
Technical Reference File 

United. Kingdom 
United Nations Environmental Programme/Global Resources Information Data Base 
United States Geological Survey 
U.S. ROSAT Science Data Center 
SPAN in the U.S. 

Visual Reproduction Facility 

World Data Center A for Rockets and Satellites 
Write-Once, Read-Many 
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