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The necessity and feasibility to create an Inter-Universities Knowledge Generation Base (KGB) in the field of
the fundamental physics phenomenology on the cooperative basement of existing open access information resources
of scientific and industrial data centers is argued. It is deemed that such KGB, being used in the education and re-
search at physics universities, will be helpful to make (step by step) the new measured “discovery data” to be “the
discovery data of metrology quality”. From the other side this will be helpful for Metrology to assimilate and stan-
dardize timely the new measuring methods and new data structures (emerging in Science) for possible applications

in science, e-publishing, and industry.
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Intfroduction

The quality of scientific data products permanently
declared as the crucial point for all scientific inferences
(See recent papers on the subject [1 — 6] and references
therein). But the current practice of expressing and rep-
resenting measured or evaluated data in publications
and in the open access scientific and industrial data re-
sources are far from being the practice with quality as-
surance of measured data (See refs. [7 — 21]). This brief
survey of the data quality published in peer reviewed
scientific journals of high impact factor clearly shows
that we have a growing number of evidences that the
current practice of knowledge generation, transfer, and
preservation is obsolete and wasteful. This obsoleteness
is one of the major factors that are slowing down the
scientific and technological developments. Let us look
at the crude “anatomy” of this obsoleteness:

1. Metrology of fundamental science
is urgent

For the first sight the title of the section seems
nonsense. Indeed, the mission of the science is to dis-
cover and decipher the primary entities of Nature and
their relations. Scientists need as much freedom as cur-
rently possible in their searches and methods. The “uni-
formity of measurements” and “uniformity of the meas-
ured data quality” being imposed on scientific activity
could restrict creativity of science. But the “primary
entities and relations” should be standardized somehow
to compose the “alphabet and grammar” of Nature to be
used coherently in SEMI activities and in Society. For-
malizing, maintenance, and tracing developments of this
“alphabet and grammar” are the mutual mission of Sci-
ence and Metrology.

Nevertheless, the critical comments to the meas-
ured data presentations in recent scientific publications
[7 — 21] show that the situation is unsatisfactory. Pre-
sented critical comments can be grouped into general-
ized items as follows:

a) ignorance of existing metrology recommenda-
tions by scientists and publishers resulted in incomplete
data representations;

b) absence of the in/out data quality assurance pro-
grams in traditional and electronic publishing proc-
esses;

c) data corruption caused by publication space
constraints (over-rounding);

d) data corruption caused by too tight formats to
store numbers (over-rounding);

e) lack in duality: human/computer usability of the
reported data.

The items listed above show the apparent lack of
metrological expertise of the reported measured scien-
tific data in spite of the long existing general recom-
mendations of CODATA Guide (1973) [22]:

“... It is a statement of minimum information that
is needed to ensure that the reader can understand the
quantitative data, can assess their precision and accu-
racy, and can recalculate the results when values for
auxiliary data change.

The authors of a paper has the primary responsibil-
ity for providing the reader with the type of information
outlined in this Guide.

The Guide also provides journal editors and refe-
rees with a set of consistent, considered criteria for
judging the completeness and acceptability of papers in
so far as the reporting of numerical quantities are con-
sidered. The recommendations reflect the experience of
data evaluators: hence, adherence to them will permit
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evaluators to consolidate the author’s results with exist-
ing data and facilitate their incorporation in critical
compilations. ...” (An excerpt from Introduction of
[22])

The more elaborated recommendations are pre-
sented in the ISO GUM (1995) [8].

So, the fact of publication of measured data in
refereed scientific journals does not assure the quality of
the reported data, the representation of data in the inte-
grated collections, gathered from publications and as-
sessed by experts does not assure the quality of the inte-
grated data.

We can attribute these sad evidences to the ab-
sence of proper metrological education in scientific
community and from the other side to the lack of
knowledge of the metrological problems of fundamental
science in metrology community. Indeed, there are no
consensus guides to express and report multidimen-
sional jointly measured data that are urgently needed in
SEMI activities. Existing international and national
guides to express and report the measured or evaluated
data are formulated in detail for one measured quantity
only.

It should be noted, however, that there is the spe-
cial Working Group of the Joint Committee for Guides
in Metrology at the BIPM that takes care of the further
developments of the GUM with working plan for the
next few years as follows:

ISO/IEC FDGuide 98-1 Uncertainty of meas-
urement -- Part 1: Introduction to the expression of un-
certainty in measurement;

ISO/IEC NP Guide 98-2 Uncertainty of meas-
urement - Part 2:Concepts and basic principles;

ISO/IEC NP Guide 98-3 Uncertainty of meas-
urement - Part 3: Guide to the expression of uncertainty
in measurement (GUM:1995);

ISO/IEC Guide 98-3/Suppl 1 Propagation of dis-
tributions using a Monte Carlo method;

ISO/IEC Guide 98-3/NP Suppl 2 Models with
any number of output quantities ISO/IEC Guide 98-
3/NP Suppl 3 Modelling;

ISO/IEC NP Guide 98-4 Uncertainty of meas-
urement — Part 4: Role of measurement uncertainty in
conformity assessment.

ISO/IEC NP Guide 98-5 Uncertainty of meas-
urement — Part 5: Applications of the least-squares
method.

It is hard to imagine when these documents will be
available for the interested specialists. The GUM Suppl
1 will be issued, probably, this year (after 15 years of
the first edition of the GUM). It is natural: the broader
domain of applicability of the particular standard the
slower it evolves to fit the changing environment (too
many nuisance parameters to reach consensus).

There is an interesting (but prone of danger) initia-
tive to make standards development faster was born

recently in American Nuclear Society:

“As professionals working in the nuclear energy
industry, we are committed to the benefits that nuclear
technology provides humankind. The future of nuclear
energy depends on maintaining a strong safety record,
economics, and effective waste management. So, how
does the industry gather and maintain the information
needed to meet these goals? It is done, in a large part,
through the use of voluntary consensus standards.
Voluntary consensus standards represent the best
knowledge of the field. They are written by groups of
volunteers who are regarded as the technical experts in
the nuclear energy industry. “An excerpt from the arti-
cle: “Why Should Companies Support Standards Devel-
opment?”, written by Suriya Ahmad for Nuclear Stan-
dards News (Vol. 33, No. 6, Nov-Dec, 2002).

The rest of this note is to argue that there is a way
to consolidate the metrological efforts in SEMI activi-
ties by transferring the part of the activity of the national
and international data centers to education researchers
via creation the network of university hosted knowledge
generation bases (KGB) at leading profile universities.
To our understanding the fundamental atomic-, nuclear-,
particle- and astrophysics are the most advanced fields
to begin creation the new generations of scientists and
engineers educated and trained in science and metrology
and motivated for creation the best currently possible
scientific data products.

2. KGB for research and education

The Knowledge Generation Base is deemed as the
repository for the sequential versions of the Computer-
ized Objects of Knowledge — COK(n) with clearly de-
fined domain of applicability (DA).

The COK(n) should be composed of a few (more
then seven) interoperable modules designed in an ad-
vanced computer algebra (CA) system:

ExpData(n) maintained DA-related collection of
assessed experimental data (collected from literature or
extracted from scientific data resources and passed
through the data quality control subsystem).

ModeLib(n) — maintained DA-related library of
theoretical model codes (collected from literature and
coded or extracted from scientific code libraries) to cal-
culate values of observable quantities to be compared
with data from ExpData(n).

Evaluator(n) — module for the cross-assessments
of data from ExpData(n) and relevant models from
ModeLib(n) via adjustments of models to the experi-
mental data for determination the best values of the
model parameters and the region of applicability of the
particular model with predefined confidence level.

Sketcher(n) — module to store the final results of
the cross-assessments for all models with non-empty
region of applicability.

Predictor(n) — module to calculate predictions for
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expected results of new measurements with estimates of
precisions to resolve the competitive models of highest
ranks and to prepare codes of highest rank models to
refresh ModeLib.

Reporter(n) — module to prepare reports on phys-
ics results of cross-assessments to be published in peer
reviewed physics journals with representation of nu-
merical results with current level of metrological com-
pleteness and quality.

Motivator(n) — module to select new scientific
publications that possibly contain new knowledge rele-
vant to COK by counting for each new publication the
number of it’s references that are present in the target
sample of references stored in the Motivator (the refer-
ences to the papers, knowledge from which, were used
to compose ExpData, or ModeLib, or Evaluator mod-
ules). Assimilation of selected by co-citation new pub-
lications in the COK(n) will give stimuli for creation the
next version COK(n+1).

The proposed scheme is close to that of used
(partly) in the well known in physics community data
centers: FCDC, AMDC, NNDC, PDG but (unfortu-
nately) without requirements to stick to the current level
of the metrological completeness and quality in the
spirit of CODATA Guide(1973) and ISO GUM(1995)
(most probably, due to the lack of resources and man-
power).

This scheme is suitable for introducing the Metrol-
ogy and Industry approaches to the measured data qual-
ity into Science via Education and e-Publishing. Physics
students participating in development and maintenance
of the COKs will be well educated in the current metro-
logical requirements to the measured data quality from
the very beginning of their professional education and
will bring corresponding knowledge to all physics areas
where they will work in SEMI-activities. Indeed, if part
of activities of the scientific and corporative physics
data centers, being structured in COKs, will be trans-
ferred to physics universities (on the collaborative
grounds ), this will give them possibilities:

a) to introduce the technology of scientific data
bases and knowledge generation bases into educational
process on the level of the third year general physics
courses (introductory parts of the atomic-, nuclear-, par-
ticle-, and astrophysics);

b) to take part in maintenance and development of
the COKSs, created in scientific or industrial data cen-
ters;

c) to create and maintain their own profile COKs,
shared between the inter-universities KGB and data
centers;

d) to collaborate with the metrology institutions
and transfer university findings (obtained in due course
of the COKs development and maintenance) that turned
out to be useful for metrology development;

e) to start to create the new specialization in phys-

ics: physicist-systematist as the specialist for e-
knowledge generation, knowledge management, knowl-
edge preservation and transfer to future generations.

3. How to create a computerized object
of knowledge

Approximate workflow of creating the COK and to
organize its maintenance could be as follows:

1. Select subfield of interest in physics phenome-
nology to create COK.

2. Extract corresponding experimental data from
literature or from existing data resources and create the
ExpData(n).

3. Collect from literature or from existing re-
sources the relevant models and create the ModeLib(n)
to calculate observable quantities and parameters
evaluation.

4. Select or create the system to compare theoreti-
cal models with experimental data and create the
Evaluator(n) for cross-assessments of data and models.

5. Create module Sketcher(n) to store results of
cross-assessments of data and models.

6. Conduct qualifying comparisons the description
of data from ExpData(n) by each model and select
models with nonempty region of applicability at prede-
fined confidence level.

7. Conduct ranking of selected models with re-
spect to predefined data description quality indicators
and form the ModeLib(n) as the library of models ad-
justed to ExpData(n).

8. Select a few competitive models of highest
ranks and form module Predictor(n).

9. Form the file of basic references used to create
the COK (n) including the references to the published
results on the current version of the COK and create or
update module Motivator(n).

10. Prepare texts representing physics results ob-
tained in due course of forming the COK and send them
for publication in peer reviewed journals.

11. Prepare technical descriptions of the created
ExpData(n) and ModeLib(Nn to fix the version of the
COK in the repository and to be used in updating inter-
faces of interoperability with adjacent COKs. Prepare
on-line helps for custodians and users.

12. Version of the COK is considered as fully pre-
pared if obtained physics and methodic results are pub-
lished.

13. Activate module Motivator(n) to gather stim-
uli for the next generation COK(n+1).
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PenensenT: o-p Texs. Hayk, npod. VL.I1. 3axapos, XappKoBcKuii
HAIMOHAJIGHBINA YHUBEPCUTET PaJIMODICKTPOHUKH, XapbKOB.

HEOBXIAHICTb | AOLINBHICTb 3ATAJIbHOI ME)](YHIBEPCMTETCI:KO“ BA3M 3HAHb
Anga AOCHIAXEHHS | OCBITU B 3ATAJIbHIM | dYHOAMEHTAJIbHIM dI3ULI
B.I. Benoycos, L.1. Jlertsapros, B.B. Exena, O.B. 3enin, 10.B. Kisaos, B.H. JlapiH,

K.C. Jlyroscbkuii, C.B. JIyroebkuii, @.®. Tixonin, H.IT. TkaueHko

Apeymenmyemuvca HeoOXIOHICMb | 0OYINbHICMb CMEOPEHHA 3A2aNbHOT MEeNHCYHIBEPCUMEmMCbKOU 6a3u 3HaHb 8 obnacmi ¢e-
HOMeHON02TT (PyHOAMeHMAanbHOT (DIi3UKU, 3ACHOBAHOT HA 0A3I ICHYIOY020 BIOKPUMO20 00CMYNY 00 IHOpMAYIiHUX pecypcie Hay-
Ko8ux i npomucrogux 6az oanux. Beascacmoca, wo maxa 6asa, uKopucmogysana 8 oceimi i O0CIONCeHHAX 8 YHIBepcumemax
@izuxu, 6yoe KOPUCHOI ONIsl CMBOPEHHsT (KPOK 30 KPOKOM) HOB0I 6UMIDAHOL «8IOKpumoi ingopmayiiy, axka o6yoe «8iOKpumoio
iHghopmayiero memponoziunoi skocmiy. 3 iHwo2o 60Ky ye Oyoe KOPUCHUM 0N Mempoao2ii 3aceoi0eamu i CManoapmu3yeamu
HOGI Memoou 6UMIpY i HOBY CIMPYKmypy ingopmayii (wo 3'9615€mbcsl 8 HAYYL) OIsi MOANCTUBO20 BICUBAHHIL 8 HAYVYIL, €LeKMPOHHUX
BUOAHHAX | NPOMUCTIOBOCTI.

Knruoei cnoea: axicmv nayxkoeoi inghopmayii, aKicmv ereKmpoHHUX 8UOAHD 3 BUMIPAHON THPOPMAYIEIO, KePIBHUYMEO NO
nepezisdy 6UOANEHUX HAYKOBUX OAHUX, 3A2ANbHA OCHOBA 3HAMb.

HEOBXOAMMOCTb U LLENECOOBEPA3HOCTb OBLLLEM ME)KVHMBEPCPITETCKOﬁ BA3bl 3HAHMA
Anga UCCNEQOBAHNA U OBPA3OBAHMS B OBLLLIEM U dYHAAMEHTAJIbHOU ddU3SUKE
B.U. Benoycos, U.U. [ertspes, B.B. Exena, O.B. 3enunn, 10.B. Kusnos, B.H. Jlapus,

K.C. JIyrosckuii, C.b. JIyrosckuii, @.®. Tuxonun, H.I1. Tkauenko

Apeymenmupyemcs neobxooumocms u yenecoobpasnocms cozoanus Obweli mexncynusepcumemckoll 6asvl sHaHull 6 00-
aacmu penomenono2uy PyHOAMEHMAanIbHOU QUIUKY, OCHOBAHHOU HA 6A3€e CYWecmeylouwe20 OmKpulmo2o 00Cmyna K ungopma-
YUOHHBIM PECYPCAM HAYUHBIX U NPOMbIUAEHHbIX 6a3 dannbix. Cyumaemcs, 4mo maxas 06asza, UCNONb3yeMas 6 06pa3osanuu u
UCCIeO08AHUAX 8 YHUBEPCUMEMAX Qu3uku, 6ydem noaesHoll 01a cO30aHUA (a2 3a Wazom) HOBOU USMEPEHHOU «OMKPLIMOU UH-
Gopmayuuy, xomopas 6ydem «omxpvimou uHgopmayueli memponocuieckozo kavecmaay. C opyeoil cmopownwsl samo 6yodem no-
JIe3HbIM OJI51 MEMPOLO2UU YC8AUBAMb U CIMAHOAPMUZUPOBAMb HOBble MemOoObl USMEPEHUs. U HOBYI CIMPYKMYpy uH@opmayuu
(noABNAIOWYIOCA 6 HAYKE) 05l 603MONCHOL0 NPUMEHEHUS 6 HAVKE, JNeKMPOHHBIX UZOAHUSX U NPOMBIUIEHHOCH.

Knrouesvie cnosa: xavecmeo Hayunot uHopmMayuy, Kauecmeo dNeKMPOHHbIX U30AHUIL ¢ USMEPEHHOU uHpopmayuel, py-
KOBOOCME0 NO NPOCMOMPY YOUNEHHbIX HAYUHLIX OAHHbIX, 00Was OCHO8A SHAHUIL.
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