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Compilation， evaluation and dissemination are essentia1 pieces of work for the nuclear data activities. We， Japan 
charged p訂ticledata group， have researched the utility framework for the nuclear reaction data on the basis of recent 
progress of computer and network technologies. These technologies will be not only for the data dissemination but 
for廿lecompilation and eva1uation assistance among the many corresponding researchers of all over出eworld. In this 
paper， current progress of our 問searchand development is shown. 
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I. Introduction 

Nuc1ear data activity is one of the most important bases 
for the application of nuc1ear science and engineering. As 
a result of thes巴continuousactivities， the utilization of nu-
c1ωr data is expanding from nuc1ear engineering and nuc1ear 
physics to wider related fields. For these activities， compila-
tion， evaluation and dissemination are essential pieces of the 

work. In order to develop these activities， it is necessary to be 
achieved白紙experimentaland theoretical researchers of nu-
c1ear physics and engineering are strongly cooperated. Thus 
nuc1ear data centers of the intemational network have engaged 
in supporting and promoting these activities. 
For every purpose of data use， the amount of data becomes 
larger year by year， and the content~ of data will be more com-

plex. Therefore， it can be said白鉱山ongcooperation ar即時
the corresponding researchers and effective frarnework of data 
management should be taken into account more血anbefore. 
However， since each researcher ac伽allyspreads all over白巴
world， we should solve the problem of ac伽aldistance among 
the researchers. Therefore， with much support of computers 
and their networks， development of utility systems for nuclear 
data is an important subject. In recent years， development of 
computer飽chnologies，infra~tructures and software architec-
tures enables us to support and expand utilization of the mト
c1ear data among many researchers. Indeed， the real issue is 
howto orga凶ze血esystem which extends our res巴archactiv-

lties. 
For the above background， Japan Charged Particle Reac-
tion Data Group (JCPRG) 1) has researched a nuc1ear data util-
ity frarnework. In this paper， a brief introduction of JCPRG 
and current progress of our research and developments are 

shown. 
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11. JCPRG -Japan Charged Particle Reaction Data 

Group開

JCPRG has compiled charged partic1e nuc1ear reaction data 
(CPND) for more than 20 years. For the CPND， many kinds 
of new quantitiωhave been measured along with the progress 
of experimental techniques and research interests.τ'hus the 

description rules of CPND should be adapted to such the new 
kind of quantities. Therefore， we defined a flexible format for 

the data description， which is called Nuc1ear Reaction Data 
File別RDF)，and ha~ compiled the experim叩 talinformation 
from the experimenta1 papers. 
For the pu中oseof intemational exchange of experimental 
nuc1ear reaction data， intemational nuc1ear reaction data ex-
change format (EXFOR) compilation is used as a de facto 
stand紅d.2) JCPRG also belongs to Nuc1ear Reaction Data 
Center Network，3) and mainly has managed to compile the 

domestic CPND. Parts of NRDF data are tr司nslatedinto EX-
FOR， and then we have contributed to EXFOR compilation.4) 

Although such仕lecompilation is a m句orobjective of 
JCPRG activity， we also have tried to develop a utility frame-
work for the nuc1ear data community. There are sever百1issues 
which motivate us for such the development. For one thing， 
we would like to mention that recent development of com-
puter technologies has vast potential for the expansion of the 
effective use of nuc1ear data. Moreover， the compilation ac-
tivity is inseparably related to dissemination of data.τ'hus， we 
st紅白dωdev，巴lopa data search system for the NRDF. In the 
following sections， through the brief introduction of our sys-
tem development， we discuss the issue how we can manage 

the nuclear data effectively. 

III. System Development 

Until now， we have researched three major projects: i) data 

retrieval system， ii) data entry system， and iii) Media-based 
data utility framework. In this section， the purposes of these 

project~ and current progress are shown. 
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1. Data Retrieval System Development 

We have developed a WWW-based data search system.5) 
The present system is implemented by using "Perl" script. 
Perl script is suitable ωdevelop this kind of system and ha~ 
portability to other servers， which sup伊，rta CGI of the Perl 
script. 
For the data retrieval system， data visualization and key-
word translation features are useful for the users. Because it 
is inconvenient to understand the meaning of data by display-
ing bare nuclear data code directly in order to understand the 
meaning of data. Some specific keywords may prevent read-
ability， and it may be difficult to understand the numerical data 
table just by 1∞king at the text sty1e. 
τ'he data search system is opened on the following address: 

http://nrdf.meme.hokudai.ac.jp/tools/nrdf..search.html 

In Fig. 1， snapshots of the system are shown. F巴aturesof 
this system are: i) easy operations using仕iendlyinterface of 
a Web browser， ii) graphically data visualization with infor-
mation about the experiment and x-and y-axes， iii)simp1eness 
in the implementation of the system， and iv) platform批 efor
users. 

Fig. 1 Snapshots of NRDF data search on the Web. 

2. Data Entry System -Data Compi1ation Assistance -

At present stage， w巴haveaccumulated charged-particle nu-
clear reaction data from published papers， and this compila-
tion has been done by reading the papers. However， such a 
process of the compilation may cause some mistakes due to 
misreading of the compiler. As concems these compilation ac-
tivities， there are some difficulties to keep relationship closer 
between data compilers and experimenta1ist~. It is ideal that 
numerical experimental data are direct1y given from experi-
mentalists to compilers. However， it is not straightfo開 ard
to obtain them， and actually the compilers have often read 
data from the figures of papers. Something new system of the 
compilers-experimentalists communication is strongly neces-
sary for the effective compilation activities.τ'herefore， we 

have developed a new data en町 systemon the Web which 
enables us to accumulate the nuclear reaction data directly 
from the researcher of the experiment with the a~sistance of 
Intemet. 
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Fig. 2 Snapshots of a凶aldata entry utility on the Web. 

Here， we have shown a trial version of the data entry sys-
tem.5) First of all，出etit1e， the authors and the purpose of the 
experiment is to be input as a free低xt， as shown in Fig. 2 
(a). Next，ωavoid care1ess mistakes concemed the referenω 
加 dthe institut巴ofthe experiments， they are chosen from each 
pull-down menu. Finally， we count the number of graphs to 
be compi1ed and input it. According to the number of graphs 
input， the graph-data input form will be provided， as shown 
in Fig. 2 (b). In this form， we input the information of the 
experiment， i.e.加 acce1eratortype， a reaction type， an inci-
dent energy， attributes of x-and y-axes， and numerical values 
of the graph， using pull-down menus and free text-box臥 The
NRDF formatted cord is automatically generated， and the in-
put data is linked to the data-browsing page， hence we can s伐
and confirm the inputdata with graphical views. 

3. CONT1P -Media Based Nuclear Data Uti1ity Frame-
work-

We have developed a new type of nuclear data retrieval sys-
tem， in which NRDF is applied a~ 担保細ple. To get 恥ne-
fits from recent computer and network technologies， we adopt 
the IntelIigentPad architecωre6) as a貨ameworkof the present 
system.τ'his software architecture has many useful features 
for handling multimedia， media-based system construction， 
and graphical user interfac 巴. Wecall 位血1巴p戸re岱s巴阻ntsyst飽emCON-
τ百1P，which i路sa組nabbreviation 0ぱf

C叫旬ra討1O~均1リjeωct“s for Nuclear d伽a協 a加ndTools on IntelIigent-
Pad'¥For白巴p戸raωctIca必1use， development of the system is in 
pursui t. 7，8) 

The IntelIigentPad architecture has been proposed加 dde-
veloped at Hokkaido University since 1987.6)百ledevelop-
ment was started as making somewhat object-oriented system 
construction toolkit that is based on the graphical user inter-
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Fig. 3 Overview of CONTIP. 
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Fig. 4 Synthetic feature of InteI1igentPad 

face (GUI). A pad in the IntelligentPad can be treated a~ an ob-
ject of GUI， like a view of "real paper pad"， and each pad ha~ 

functions such a~ data control programs， inputloutputdevices 
between other pads， and so on. On白isenvironment， pro-

gramming of tools can be carried out by intuitively operation 
of pads. In addition， through the research and the development 
of白eIntelligen正Pad，fundamental prospect and directivity of 

this architecture is being c1arified: the IntelligentPad is not 
only a sp巴cificsoftware package， but also the fundamental en-

vironment architecture to support the effective uti1ization of 
academic resources. It is called the Meme media architecture. 
We have constructed this CONτ1P c1ient on the MS-
Windows-based IntelligentPad. Fig. 3 shows the overall ap-
pear:加 ceofCON百Pfor the NRDF data retrieval system. On 
this system， each utility component is cons汀uctedas a com-
position of primitive pads. For example， databa~e proxy pad 

is used for the connection to the database server. We construct 
"Data navigation pad" and "Data retrieval pad" composing the 

database proxy pad and other primitive pads(See Fig. 4). For 
example， through the data re凶evaloperations， the data pad 

holds the code of data， and shows it using a text-browsing 
pad. Data pads are also used for visualization as shown in 
Fig. 5. On∞you drag a data pad into a 2D data plot pad， you 
can see the graph representation of the data. Data comparison 

is also achieved by just a drag and drop operation of data plot 
pads into the graph ba~e pad. The other functions which had 
experimentally developed are shown in Ref 7). 

Interactive， intuitive data visualizalion and comparison features! 

Fig. 5 Data visualization is done by世agand drop operations. 

IV. Nuclear data market framework 

As shown in出eprevious section， we have researched and 
develoμd several types of utilities for nuc1ear reaction data. 
On白eother hand， it can be said that it is the most important 
issue of our research to c1arify effective application of utility 
framework for nuc1ear data activities. For the effective utiliza-
tion of nuc1ear data， seamlωs linkages between mea~ured ex-
perimental data組 dits application is important. Considering 
these linkages， it is essential to link accumulation， evaluation 

加 ddistribution on the same framework. In addition， there 
are interdependences among them: evaluation of accumulated 

data， distribution of evaluated data， and re-ac氾umulationof 
evaluated data. Therefore， we should consider constructing 
the framework to achieve this continuous cyc1e. We discuss 
the key concepts for our research and development. 
Concerning the compilation a~sistance utilities， even if the 
nuc1ear database literacy is complicated and difficult to 1eam 
for beginners， the development is promising for a help of the 
databa~e coding operation. Furthermore， if it will be ea~y to 

do such the operation by the experimentalist~， it is expected 
that the current ∞mpilers works will expand with many sup-
ports of experimentalists.τberefore， this development is im-
portant to keep strong relationship between compilers and ex-
perimentalists. 

If we assume that the efficient compilation is achieved by 
using the above utilities， e1ementallyexperimental data is suc-
cessfully sωred into a kind of "elemen飽げ， databa~e.τben it 

will be possible to extract evaluated data from that database， 
which is something like an "Information Pool". Neverthe・
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1ess， no such useful framework is sufficient1y established in 
the nuclear data community. In order to advocate an ideal 

framework for such the purposes， such as in Fig. 6， we have 

developed a utility system by using the Meme Media architec-

ture[2]. 

Nuclear data market ftamework 
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Fig. 6 A concep旬a1figu目 forthe searnless linkage among the nu-

clear data activities .. 

In addition， it is natural that we have necessity which we 
sho叫ddiscuss or evaluate some nuclear data for an app1ica-
tion via the network. Once the description of each data is 

unified among whole users， e.g.， we adopt the basis of pad 
description for data and t∞1; each pad can be distributed via 
the n色twith holding the ability of editing. For examp1e， the 

PIAZZA technology9) ， as shown in Fig. 7， gives a sharing en-
vironment of the pads via the network. By using this kind of 

framework， it is expected that we can construct the so-cailed 
"interactive inforrnation sharing field" among the nuclear data 
commu凶ty(Fig.6).

Lastly， in the management of nuclear data， it is important 

not only the numericai data but aiso the inforrnation which is 

concemed with the experiment. In order to handle many kinds 
of dynamic inforrnation， e.g.， how the evaiua臼onis derived 
and what kind of data is used for it， we would like to mention 
the importance of extending data description forrnat. It seems 
an ideai way that we can trace such the dynamic use of nuclear 

data with a help of data description. Thus the development 

will be placed as an important issue of our research. 

V. Summary and future issues 

In this papeιwe have shown our current development， and 
discussed the e百'ectiveutilities for nuciear data. And actually 
W巴considerthe important concepts such as i) mediaiization 

of nuclear data and tools， ii) access architecture， and iii) de・
veloping data description frameworks. 

Development of Web附baseddata，叩trievaland data-entry 

system is under way to the practicai use. Conceming the 

CONTlP， c班rentIntelligentPad for Windows佐ialpackage is 
available freely via IntelligentPad Consortium.9) We are go-
ing to release "mile-stone" package for the nuclear reaction 

Fig. 7 Piazza: users can access to出espace and cooperate to edit 

contents of the space via network. 

data retrieval system by using the above IntelligentPad， which 
includes EXFOR data in the fuωre. 

For the further development， recently， so-cailed setni-

structure description of data 1ikes Hlち1Lis familiar to de-
scribe for a publication. For example， X勘iL10) is a r巴cent
development of such description forrnat， and by using such 
forrnat; unified description of nuclear data from author level 

to end-user level is expected to be availab1e. We will consider 

the semi-structure description forrnat of nuclear reaction data. 
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