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KommbloTepi3npoBaHHas
uHaexcaunsa 6as gaHHbix INIS

AnekcaHap Hesmxenb
MexayHapogHoe areHTCTBO
MO aTOMHOW 3Heprnu, BeHa

MexayHapoaHas MHOOPMALIMOHHAs c1ucTeMa B 00-
nact agepHon sHeprum (INIS) — KpynHenwas mu-
poBas MHGOPMALIMOHHAA cUCTeMa B Chepe «Mup-
HOro aToMax. JKCMyaTupyeTcs MexayHapoaHbIM
areHTCTBOM MO aTOMHOM 3Heprin npu OOH B coT-
pYOHUYECTBE CO CTPaHaMK-UIeHaMMU.

B HacTosllee Bpems npu pacTyulem obbeme
nHpopmaumy, noctynaoweit B INIS, n HegocTaTke
nepcoHana OCTPO BCTAéT BOMPOC O MOBbILEHNUM
3GDEKTUBHOCTN €€ GYHKLMOHMPOBaHUA. BaxkHbIM
acnekTom OYHKLUMOHMPOBaHWA 6a3sbl AaHHbIX INIS u
O[IHVIM 113 Havbonee 3aTpaTHbIX 3TanoB eé Co3AaHNns
1 NOAAEPXKM ABNAETCA NpeameTusaums. Komnptote-
pU3NpOBaHHaA nHaekcauma (KV) — oguH 13 Ham-
6onee NepcneKkTUBHBIX BAPUAHTOB MOBbILEHNA 3¢-
dekTmHOCTM paboTsl INIS. KV no3sonaeT ynyywmnTb
KayecTBo paboTbl, MOBLICUTb WMHOOPMATUBHOCTb,
CHV3UTb CTOMMOCTb CO3aHNA 6a3 AaHHbIX.

KoHuenuus KK

[lna pa3paboTky KoHuenumu Gbina opraHn3oBaHa
pabouas rpynna 13 npefctaBuTeneit rocynapcTs-
uneHoB (ABcTpanun, ApreHTunHbl, Benapycn, Kutas,
QOpaHuumy, Tepmanuy, AnoHnn, HuaepnaHaos, Poc-
cninckon Qepepauwny, Weenuapun, Typuum n Co-
eanHeHHbIx LTaToe). [pynna 3aHMmaeTca aHanm3om
BO3MOMKHOCTeW co3aaHuna cnctembl K, nogbopom u
TeCTMPOBaHMEM MPOrpPaMMHoro obecnevennsa (0)
N eé peanvaumnmn, BbIpaboTKON NPeaOKeHMI Mo
BHEOPEHMIO.

OcHoBHble 3agaun KW

+ NOAAePXKa YPOBHA NHGopMaTMBHOCTM B,

- obnerueHne paboTbl MepcoHana, 3aHaToro

npegmeTnsauven;

« yAyulleHne KauecTBa MHAeKcaUmn.

B HacTosllee Bpema KauecTBO 0asbl AaHHbIX
noafnepXnBaeTca 3a CUeT npuHATbIX B INIS npasmn
BBOAa WHbopmaLmm. Tesaypyc, Kak TepMUHOMOIM-
YECKUN MEeXaHM3M KOHTPpOoRA, ncnonbyetca B INIS
ana 06paboTkM MHPOPMALMKM 1 ONUCaHUA eé Ha
A3blke CUCTeMbl, Bonlee MPOCTOM U yAOOHOM AN
npeaMeTn3aLmnn.

Computer-assisted Indexing
for the INIS database

Alexander Nevyjel
International Atomic
Energy Agency, Vienna

INIS is the world's leading information system on
the peaceful uses of nuclear science and technol-
ogy. The acronym INIS stands for International Nu-
clear Information System. INIS is operated by the
International Atomic Energy Agency (IAEA), an au-
tonomous organization within the United Nations
System, in collaboration with its Member States.

INIS has identified Computer-assisted Indexing
as an area where information technology could
assist best in maintaining database quality and in-
dexing consistency, while containing production
costs. Subject analysis is a very important but also
very expensive process in the production of the
INIS database. Given the current necessity to proc-
ess an increased number of records, including sub-
ject analysis, without additional staff, INIS as well
as the Member States need improvements in their
processing efficiency. Computer-assisted Indexing
is a promising way to achieve this.

Concept and Design
For the concept development and design, a work-
ing group of Member States (Australia, Argentina,
Belarus, China, France, Germany, Japan, Nether-
lands, Russian Federation, Switzerland, Turkey and
the United States) was set up to analyse how Com-
puter-assisted Indexing could best assist both INIS
and the Member States in the database production,
identify and test potential technologies and devel-
op an implementation proposal, if appropriate.

The main objectives of Computer-assisted Index-
ing (CAl) have been defined as

- maintaining database quality

- saving of subject analysis manpower

- improving indexing consistency

The quality of the INIS database at present is de-
fined by the inputting rules as described in the INIS
Reference Series. The Thesaurus as a terminological
control device used in translating from the natu-
ral language of documents, indexers or users into
a more constrained system language is the essen-
tial tool for subject analysis in INIS. The planned CAI
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bubnuorpaduueckre 3anucu (BKMoYas Ha3ga-
HUe 1 KPaTKOe OMUCaHMe, BO3MOMXHYIO Knaccudu-
KaLMIo U CCbIIKY Ha MOSMHbIN TEKCT) aHanM3mpyoTca
cuctemoit K 1 dopmmpyeTca nepeyeHs npeanarae-
Mbix K/ feckpmnntopos (knoyeBblx CoB). [1pu BbIBO-
[le Monb3oBaTesio (Uepes rpaduueckuit MHTepdeiic)

NpenNoKEHHbIE AECKPUNTOPBI COPTUPYIOTCA MO pe-
NEBAHTHOCTM COAePKaHuio foKymeHTa. CucTema no-
3BOAIAET MOJb30BATENIO YAANATb AECKPUMTOPbI 13
npeaIoKeHHOro Cnncka v 3afdaBatb AOMOJHUTEb-
Hble, Korfja 7o TpebyeTcs.

OyHKUMOHMpOBaHKe cucTembl ki
Pabota KV 0CHOBbBIBAETCA Ha 3MeKTPOHHbIX 616n1o-
rpaduueckmnx 3anmcax, nosyyaemblx Hanpamyio ot
v3paTenen uav B pesysbraTe KaTanormsaumm 1sgax-
HbIX PabOT. 3anncK XPaHATCA B CrielyanbHOM Gop-
mate INIS (ocHoBaHHOM Ha XML); npegycmoTpeHo
MO nna npeobpaszoBaHnia B AaHHbBIA GopmMar.
Moanexale aHanmu3y 3anncu AOMKHbI copep-
aTb Ha3BaHWe W KpaTkoe onmcaHue. [JomnonHu-
TesnbHble NOMA, Takne Kak Ha3BaHWe XXypHana / KoH-
bepeHuMM, MOXHO 1CMONb30BaTb ANA TOro, YTOO!

system should meet the present rules for indexing
quality and even improve the consistency of the
subject analysis.

The bibliographic records (including title and
abstract, potentially also classification and/or link
to full text) should be analyzed by the CAl system,
resulting in a list of suggested descrip-
tors. Within the working platform (graphi-
cal user interface) of the CAl system the
suggested descriptors should be sorted
by their relevance for the content of the
document. The CAIl system should allow
the subject specialist to accept or reject
descriptors from the suggested list and
to assign additional descriptors when
necessary.

Functionality Concept

The CAI system will work on electronic
bibliographic records, which are collected
from publishers or produced by the de-
scriptive cataloguing process. The records
are in the INIS format (XML); data format
conversion facilities have to be provided.

The records to be analyzed must car-
ry at least a title and abstract. Additional
fields such as journal title, conference title,
etc. can be used to find additional sug-
gested descriptors and/or for automatic
assignment of a subject category. Full text
analysis can be envisaged for enhanced
subject analysis, but the ranked weight of
descriptors from the full text must be low-
er than those from title and abstract.

In the analysis process semantic/linguistic meth-
ods will be applied for word stemming and the
character set will be simplified. Special attention will
be necessary for mathematical and chemical for-
mulas and the identification of isotopes (Picture 1).
Context sensitive rules should be applied, i.e. that
a certain word/phrase gives a suggested descriptor
only if there are other certain words/phrases in the
adjacent context or if there is a match with a certain
subject category.

Within the working platform (graphical user in-
terface) of the CAl system the suggested descrip-
tors should be sorted by importance (by their
relevance for the content of the document). The as-
signment of weights to the suggested descriptors
will be necessary, based on the field where select-
ed, usage count in the Thesaurus, interrelation with
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nonobpaTth AOMOMHUTENbHbIE KiloUeBble ClOBa U
aBTOMATUYECKOrO Ha3HaYeHna NPeaMETHOW KaTero-
puun. Ana ynydwieHns npeaMeT3aumm MOXeT ObiTb
NpoBefleH aHann3 BCero TekCTa [JOKyMeHTa, HO BeC
KJIOYEBbIX CNTOB 13 OCHOBHOIO TEKCTa, AOMKEH OblTh
HIKe BeCa KIIoUeBbIX C/TOB 13 Ha3BaHMA 1 KPATKOro
OonuncaHus.

[lna npoBefgeHna MopPONOrMyeckoro nomncka
B MpoLecce aHan13a NPUMEHSIOTCA CEMaHTUYeCcKne
W IUHIBUCTUYECKME METOAbI, YNPOLIAETCA Habop 1c-
nonb3yemblx cuMBomoB. Ocoboe BHWUMaHMe yaens-
eTCS MaTeMATUUECKUM U XMMUYeCKM GopMynam v
naeHTneUKaUmm 13oTonos. (Puc.1)

other descriptors found in the document, frequen-
cy of occurrence in the document, consistency with
classification and other factors. These weights will
allow the system to rank (sort) the suggested de-
scriptors by their relevance to the subject content
of the document, so that the subject specialist sees
the most important suggested descriptors first. The
subject specialist clearly sees the highlighted con-
text from which the terms were selected (Picture 2).
The system allows the subject specialist to accept
or reject descriptors from the suggested list and to
assign additional descriptors from the Thesaurus
when necessary (Picture 3).

ion Explorer (ACE) ft, indicate a confl

the implications for GCR transport.
Keyword

galactic cosmic rays

interstellar matter

cosmic ray propagation

high-energy cosmic ray interactions

beta-decay

COSMIE ray composition

element relative abundance
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Puc. 1. MneHtndwmkauma nsotonos / Pic. 1. Identification of Isotopes

] [ ot

lcnonb3ytoTca npaBuaa YyBCTBUTENBHOCTU K CO-
JlepXKaHuio, T. e. CIOBO / dpasa paccmaTpuBatoTcs
B KauecTBe MpeafnaraeMoro AecKpunTopa TOMbKO,
eCc/IM B TeKCTe BCTPEeYatoTCA CUHOHWMbI UK eciu
OHO COBMajaeT C HaVMMeHOBaHWeM MpeaMeTHON
KaTeropumn.

Mpv BbIBOAE NOfb3oBaTeNO (Yepe3 rpaduue-
CKUI MHTEpdENC) AeCKpUNTOpbl COPTUPYIOTCA MO
BAXKHOCTW  (PENEBAHTHOCTU  COAEPKaHMIO  [OKY-
MeHTa). PaccunTbiBaloTCA Beca NpeanoKeHHbIX fe-

Software Evaluation

Based on this functionality concept, specifications
for software providers considered to be candidates
were worked out and a standard test package has
been prepared for a coordinated evaluation of soft-
ware products. Eight software packages from dif-
ferent software providers have been analysed and
evaluated in terms of their suitability and perform-
ance in Computer-assisted Indexing and thesaurus
maintenance.
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CKPUNTOPOB C y4YeTOM BblOPaHHbIX Monern 3anmcy,
BXOX[EHWA B Te3aypyc, B3aMMOCBA3N C APYrMMMU
HanAeHHbIMM B JOKYMEHTE [eCKPpUMTOpamK, YacTo-
TOW BXOXAEHNA B [OKYMEHT, NOCNeA0BaTe/IbHOCTH
KnaccnoumpoBaHus.

The evaluation of the software packages showed
that semantic/linguistic analysis (elimination/tran-
scription of document- and character-formats, sub-
and superscripts, special characters, etc. resulting
in pure ASCIl terms and phrases, and elimination
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90 d & E (34)
Descriptors |TRANSPORT (41)
MEV RANGE (49)
INTERACTIONS (35)
QUARKS (35)
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Hannuve Beca [AeCKPUNTOPOB MO3BOMAET CUC-
TEMe PaHXXMPOBaTb MX MO PENEBAHTHOCTY COAEp-
aHWIO [OKYMEHTa Tak, YTO Camble BaxHble fe-
CKpunTopbl OyAyT B Hauane cnucka. BolbpaHHble
[EeCKPUNTOPbI MOACBEUMBAIOTCA B TEKCTE AOKYMEH-
Ta. (Puc. 2). Cnctema nosBonseT fobaBnATL UK yaa-
NATb JeCKPUNTOPbLl U3 CMUCKA ¥ 3a[aBaTb LOMOHM-
TeNbHble AeCKPUATOPDI 13 Te3aypyca. (Puc. 3).

(paBHeH1e nporpaMmHoro

obecneyenia 4na cuctembl KiA

Co3paHa TecToBas 6a3a [JaHHbIX A7 OObEeKTUBHOW
oueHKn npegnaraemoro MO, NpoaHanv3nMpoBaHbl 1
OLeHeHbl 8 MPOrPaMMHbIX MakeToB OT Pa3/INYHbIX
pa3paboTurKkoB. B nepsyio oyeperb yumTbiBaNMCh
NX PaboTOCNOCOOHOCTb, BO3MOXHOCTb aBTOMATU3U-
POBAHHOM MHAEKCALWK 1 PaboTbl C Te3aypyCoMm.

of grammatical variations of terms and phrases) is
state-of-the-art and provided by all investigated
software packages.

Context sensitive rules are also provided more
or less by all software packages, based on statistical
text analysis methods and fuzzy logic, in some ad-
vanced cases supported by a logical rule base.

Pattern recognition methods (names/entities
finder, supported by Boolean logic combined with
context operators) however are only implemented
in a few of these software packages. These meth-
ods are necessary to identify isotopes, elementary
particles, chemical compounds, etc, which is es-
sential for the subject analysis of scientific literature
in the subject scope of INIS.

Thesaurus maintenance is included in most of
the investigated software packages; however the
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OueHka npeacTaBnerHoro MO nokasana, Yto ce-
MaHTUYECKUI U NTUHTBUCTUYECKMI aHaNn3 peanmso-
BaH Ha OYeHb BbICOKOM YPOBHE BCeMM pa3paboTuu-
Kamu. [TpaBmna YyBCTBUTENBHOCTM K COAEPKAHMIO
B OOSbLUEN UK MEHbLLEN CTEMNEHN TaKKe peanu3o-
BaHbl BO BCeX NpeAcTaBneHHbIx naketax [10.

user-friendliness shows significant differences in
the software packages investigated.

The functionality concept together with the
specifications, process and workflow descriptions
worked out by the INIS Secretariat formed the ba-
sis for a request for quotations sent by the Agency's

E indexing page - Microsoft Internet Explorer provided by the Int. Atomic Energy Agenc
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Category
571 CLASSICAL AND QUANTUM MECHANICS, GENERAL PHYSICS
572 PHYSICS OF ELEMENTARY PARTICLES AND FIELDS
573 NUCLEAR PHYSICS AND RADIATION PHYSICS

Tithe

|»

Indexed MANGANESE 54 (63)
Dascriptors |BERYLLIUM 10 (63)
CHLORINE 386 (63)
ALUMINIUM 26 (63)
ELEMENT ABUNDANCE (NT)
BETA DECAY (55)

Abundances of the cosmic ray #oetad-decay ies and i for cosmic ray
Abstract

Galactic cosmic rays (GCRs) pass through the intersteliar mamum {ISH) and undergo nuclear
The

thal produce
be used to derive a galactic confinement time for cosmic rays uslnu the amountoflsli maTerIal
traversed by the cosmic rays inferred from stable GCR

#0.8 Wyr. W have modeled the pro

species can

rneasurernents of long-lived species such as "1"0Be, "2°6A), "T'6C), and ™ 5'u|n allow a comparlson of =
propagation histories for different parent nuclel. Abundances for these spacies, measured in the energy
range #Fapprox@s0-500 MeWinue usinn the Cnemic Rau leatans Snacirnmeter (RRISY shaar the

Advanced Composition Explorer (At 3 browse terms - Microsoft Internet Explorer provided by the Int. Atomic Energy Agency

Add Descriptor

MEV RANGE (4!)_ .

the implications for GCR transport.
Keyword

Please enter a search term.

|chmged—

galactic cosmic rays
interstellar matter

cosmic ray propagation CHARGED-PARTICLE =)
high-energy cosmic ray interactions TRANSPORT
beta-decay The BTs are:
cosmic ray composition BADIATION
element relative abundance IRANSPORT
@] Done

|I}IARGED-PARTICLE TRANSFPORT

Puc. 3. lobasnerne geckpunTopa u3 Tesaypyca / Pic. 3. Add descriptors from Thesaurus

Found 6 terms. =] CHARGED-

_1RAE-\!"I-J(IRI
The NTs are:
< PROTON TRANSPORT
The RTs are:

MeTompl pacnosHaBaHua no obpasuy (Mounck o
Ha3BaHWIO MM 3arofioBKy, C MCMOMb30BaHMeEM by-
IEBOM NOTVIKU U COBMELLEHHbIN C KOHTEKCTHBIMM
onepaTopamy) Peann3oBaHbl TOMBKO B HECKOMbKMUX
naketax [MO. [JaHHblE MEeTofbl MOUCKa HEOBXOAWMbI
1A paboTbl C M30TOMNAaMM, NEMEHTAPHBIMK YacTu-
LaMM, XUMUYECKNMM COeMHEHNAMM, KOTOPbIE BarK-
Hbl ANA NpeameTu3auny fokymeHToB B 6ase INIS.
PaboTa ¢ Te3aypycom AOCTYrMHa B GOMbLIMHCTBE U3
npeAcTaBieHHbIX MNakeToB MPOrpPamM; OAHAKO CTe-
NeHb APY»KECTBEHHOCTN MOMb30BATENBCKOIO NHTEP-
delica CyleCcTBeHHO pa3HUTCA.

Beinv oTobpaHbl Tpu komnaHuu (Data Harmony,
Convera 1 RecomMind), 13 KOTOpbIX Ha OCHOBe
OLEHKM psifa KpuTepres Obina BbibpaHa KOMMaHWs
Convera AG (LLsenuapus).

Procurement and Supply Section to three short-list-
ed software suppliers: Data Harmony, Convera and
RecomMind.

Based on the quotations from these three sup-
pliers the software from Convera (Convera AG, Wil,
Switzerland) has been chosen.

Implementation
Draft concepts for system interfaces (Pictures 1...3),
protocols and data formats, the user interfaces, the-
saurus handling and the project plan with time
table and milestones, were developed in close co-
operation with Convera and approved by the INIS
Secretariat.

The first test version of the CAI system was in-
stalled on the servers of the INIS Secretariat in May
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Peanu3auns

Oupmoin Convera pa3paboTaHbl CXeMbl UHTepPhEN-
coB cucTembl (Puc. 1...3), npoTokonbl 1 Gopmathl
[aHHbBIX, BapWaHTbl MOMb30BATENbCKOTO WHTEP-
denca, HaCTPOVKN Te3aypyca; COrnacoBaHbl MnaH,
pacnvcaHne, OCHOBHbIE 3Tanbl PaboT Haf Npoek-
TOM. BCA fOKyMeHTaumnA yTBepXaeHa cekpeTapuma-
ToMm INIS.

[MMNOTHBIV BapWaHT CUCTEMbI YCTaHOBIIEH Ha Cep-
Bepax cekpetapwmata INIS B mae 2004 roga. C mada
MO WIOHb MPOBOAMAUCE TPEHWHIM MepcoHana mno
paboTe C CMCTEMON MHAEKCALMK, Te3aypycom 1 0b-
WM aAMUHUCTPUPOBaHMEM CUCTEMbI. 3aTem pabo-
Ta NPOOOMKMIACh C HOBOW beTa-BepCmnen CUCTEMBI.
CrcTema nonyumnna NONOKUTENbHYIO OLIEHKY B CEK-
petapuate INIS, 1 B aBrycte 2004 rofa 6bina OkoHua-
TeNbHO yCTaHoBNeHa Bepcua 1.0 cucTembl.

Ona npoeHTMOUKaUMM [EeCKPUMTOPOB B TeKCTe
(Ha3BaHMe, KpaTKoe CoAepKaHe, KNoUEBbIE CTOBA)
BbISIBMIACh HEOOXOAMMOCTb BO BHEAPEHWUM «CKPbI-
TbIX TEPMMHOBY», KOTOPblE onpeAensoT dpasbl Um
YacTV TeKCTa M YKa3blBalOT AECKPUMTOP, KOTOPbI
MOXeT ObITb NpeanoxeH. CKpbiTas MHGOPMaLMA UC-
NOMb3yeTCsA TOMbKO 1A PaboThl CUCTEMbI MHIEKCU-
POBAHWA 1 He BbIBOAMTCA MONb30BATENIO.

Pa3paboTaHbl paf NpaBwsl, NO3BONALMX YNPO-
CTUTb WMHAEKCALMIO M MOBbICUTb MPOU3BOAUTENb-
HOCTb CUCTEMDbI.

Pacwuperue Te3aypyca INIS go TepmmnHonormnye-
CKOW 6a3bl 3HaHW NPUBENO K YBENMUYEHWIO CNOBa-
pa 6onee yem Ha 60000 TepmuHOB (21147 neckpun-
TOPOB 1 38903 «CKPbITbIX» TEPMIMHOB).

Pa3paboTaHa ynydleHHas Bepcua cuctembl K
110 co cnemyoWwmmm TEXHONOTMYECKMI yyulle-
HUAMK: yNydLlleHNne MHAEKCMPOBAHMA M Te3aypyca,
MOBbIWEHNE 3PrOHOMUKY, OOMOMHUTENbHLIE BO3-
MOXHOCTWN KOHTPOANA (CTaTUCTMKA, YNpaBneHne Tex-
HOMOrMYecknm notokom). Cnuctema ofobpeHa n yc-
TaHoBNeHa B anpene 2005 roga.

C wioHs 2004 ropa no ceHTA6pb 2006 obpaboTa-
HO 135923 3anucy (@OIMUHNCTPUPOBAHMEM CUCTEMDI
3aHUMaloTCA nywb 5 cotpyaHukos INIS). Mo npenga-
PUTENbHBIM OLIEHKaM, MPOU3BOANTENBHOCTL CUCTE-
Mbl MPeAMETN3ALIMM MOXKET MOBBICUTHCA Honee yem
Ha 100 %.

2004. Training on CAl indexing, thesaurus and tax-
onomy handling and system administration was
provided to INIS staff during May and June. After
extensive tests the beta-version was installed in
June 2004 and was used for production indexing
from then on. The results of the tests was analysed,
verified and approved by the subject specialists at
the INIS Secretariat. The final acceptance of the CAl
system Version 1.0 was in August 2004.

To support the identification of descriptors in the
free text (title, abstract, free keywords) the introduc-
tion of “hidden terms” was necessary, which identi-
fy phrases or character strings of free text and point
to the valid descriptor, which should be suggested.
Hidden terms are character patterns representing
the different appearances of a concept in the free
text, which is indexed by one or more descriptors.
These “hidden terms” are CAl internal only, they will
not be printed in any appearance of the thesaurus
but handled in the background of the CAl process
and of the planned new search engine to facilitate
the identification of concepts in free text for index-
ing and retrieval.

INIS specialists worked out some rules enabling
to simplify indexing and to raise productivity of the
system.

Expansion of the INIS Thesaurus to a terminolog-
ical knowledge base has resulted in a vocabulary of
more than 60 000 terms (21 147 valid descriptors
and 38 903 forbidden and “hidden terms”).

For the second project phase CAI 1.10 further
developments and upgrades of this system have
been implemented, i.e. handling improvements (in-
dexing and thesaurus browsing, ergonomics), mon-
itoring improvements (statistics, workflow manage-
ment) and improvements in indexing capabilities.
The CAl software Version 1.10 was approved by the
INIS Secretariat in April 2005.

During the period June 2004 — September 2006
a total of 135 923 records have been processed (in-
dexed) with the Computer-assisted Indexing Sys-
tem by the five subject specialists of the INIS Sec-
retariat. First experiences show, that a performance
enhancement of more than 100 % can be achieved
in the subject analysis process.
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