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Topics:

1. Data formats in EXFOR-ENDF database and Web

retrieval systems
e Data flow in EXFOR-ENDF Web system: overview
e Web translation EXFOR to XML: tasks
e \Web translation ENDF-6 to GND, errors and feedback

2.Requirements for low level containers:
EXFOR vs. ENDF

3. Proposals:
e “Normalized” XML presentation
 Low level I/O Fortran library for accessing XML files
e Extensions for low level containers

4.Summary (highlights)
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Usage of EXFOR, ENDF-6

1. EXFOR and ENDF-6 formatted data are used as:
1. exchange
2. input for database population software
3. input for data dissemination programs

2. XML in EXFOR system:
1. output logical equivalent to original EXFOR/Dictionaries
2. output computational formats
3. output/input of recipe for EN-EN correlation matrices
4. intermediate format for input to the databases (sqgl.xml)

3. XML in ENDF systemes:
1. output format (GND)
2. intermediate format for input to the databases (sql.xml)

tly used only as one of output formats



Web-translation EXFO

2009-2013

Tasks

1. To translate original EXFOR files to XML from EXFOR database
from Web-retrieval system

2. To translate “standardized” EXFOR output to XML

. To translate user’s EXFOR file to XML under MyEXFOR Web tool
for compilers

w

To find out general problems if any
To study XML tools (XSL, XSD, Html-translation and validation)

To encourage users to use EXFOR-XML

N o ok

. To prepare background for developing EXFOR-XML as exchange
format




Web-translation END
2012-2013

Tasks

1. To translate ENDF to GND under MyENDF Web tool for
evaluators (using Fudge, LLNL)

2. To translate ENDF from ENDF database to GND under ENDF Web-
retrieval system (IAEA database contains 46 ENDF libraries
available for all Web users)

3. To find out general problems if any

4. To find mistakes and unfinished features in translation program

. Provide users’ feedback to translation program developers (LLNL)



Translate ENDF to GND under Web retrie

Parameters: Submit I Reset |

NNDC:

Target v Al-27

Reaction [» |n.a

Quantity v sIG

\

EED Sorted by: [Reactions] Reorder by:

‘AT 1) AL-27(N,R),SIC

MF3: [SI5] Cross sections  MT107: [N,A] Production of an alpha particle, plus a residual. Sum of MT=800-245, if they are
MAT| GND| PEN| Inter| Info| Summary| ENDF-6| Interpreted| o| MF3-Plot| Plot| TENDL-2012

[Libraries]

IAEA:

http://www.nndc.bnl.gov/endf
http://www-nds.iaea.org/endf
BARC, India: http://www-nds.indcentre.org.in/endf/
» CIAE, China: http://www-nds.ciae.ac.cn/endf/
Extended View

View: - basic f+ extended:get MAT, PEN, GND, run Inter: rezonance integrals, etc.
MT=107 MF=3 NSUB=10

MAT| GND| PEN| Inter| Info| Summary| ENDF-6| Interpreted| o| MF3-Plot| Plot| ENDE/B-VII.1

MAT| GND| PEN| Inter| Info| Summary| ENDF-8| Interpreted| o| MF3-Plot| Plot| ENDE/B-VII.O

MAT| GND| PEN| Inter| Info| Summary| ENDF-6| Interpreted| o| MF3-Plot| Plot| JEFF-3.2

1710171

MAT| GNID| PEN| Inter| Info| Summary| ENDF-G| Interpreted| o| MF3-Plot| Plot| JEFF-3.1.2

/

\
ENDF Web Retrieval System

Conversion ENDF file to GND format.
Request #52469.

MAT: Library="ENDF/B-VIL.1" Target="AL-27" MAT=1325 NSUB=10 (N)

# | File Comment Date Length
gnd.endf Input file 2014/10/28 09:32:46 | 2,223,045

2 | gnd.xml Main output file 2014/10/28 09:32:56 | 3,005,026
3 | gnd.xml.html Interpreted output file | 2014/10/28 09:33:01 335,479
4 | gnd.xml.txt 2014/10/28 09:32:56 | 3,005,026
5 | gnd.covar.xml Output covariance file | 2014/10/28 09:32:56 28,239
& | gnd.nolLineNumbers 2014/10/28 09:33:00 | 2,085,820
7 | gnd.orig.noLineNumbers 2014/10/28 09:332:00 | 2,085,820
8 | gnd.orig.noLineNumbers.cleanAndFixed 2014/10/28 09:33:00 | 2,085,820
9 | gnd_cmd.log Log file 2014/10/28 09:33:01 102
10 | gnd_cmd.ttout Terminal output 2014/10/28 09:33:01 38,417

GND contacts: mattoonl @ilnl.gov and becke@linl.gov

E=Z00MeV Lab=NES Date=REWV1-—

E=150MeV Lab=LANL, 6 OBENL Date=Z0111ZZZ
E=150MeV Lab=LANL, é OBNL Date=DIST-DEC0&
E=150MeV Lab=LANL Date=050105

E=150MeV Lab=LAENL Date=030105

Translation program
can be tested on 46
ENDF libraries



Display GND outpu

II\?{ @ https://www-nds.iaea.org/exfor/serviet/XasShowt + & | I- Google ,0{ { * ﬁ' | E E "v ‘ =

| A Generalized Nuclear Data reactionSuite for n + Al27 ﬁ“

XML files (such as GND) can be casily transfor [[E R RCT History Bookmarks Tools Help
the GND file that was automatically generated u

(e ATTTENEP RIS SR i () hitps://www-n...2gnd.xmlhtm| x

About this file: — -
e Rt AT '\3; @ https://www-nds.iaea.org/exfor/servie Cl Google P] 435 A » ‘
* Format: gnd version 1.2 '
¢ Temperature: 0K -y 55 s Resolved region (1e-5 eV - 8.45e5 ¢V): Reich Moore format with 79 resonances.
s Available styles for this reactionSuite: 7 -

o Style: evaluated: Library: ENDF/B;

Documentation: List of reactions:

2 M endfDoc: click to expand

Inclusive (summed) channels:

Particles used in this evaluati

} Plot - Mozilla Firefox

Fle Edi Vew Hstory Bookmarks Toos Hep

g cirekinapanc [ nitps:/ivnw-ncs oem.crgextorservXAsShonDatazdb=e48op=get_gndArR=524695Fe=EARS2469. o4 endrendizgndxmifit | #* |
. 0.103
Resonance region: iy
L
0 * Resolved region (le-5 eV - 8.45e5 V.
Exclusive (regular) channels:
List of reactions: =
o
Inclusive (summed) channels: el ®
]
[
“
H ®
g
o
o
0 -
Y Incident energy (eV) 2 Ateer




Display gnd.coval.xml via

https:/fwww-n...2gnd.xmlhiml x +

Ple A BB w -

e ||B- cooge

\ {- / @ https:/fwww-ndsiaea.org/exfor/serviet/X4sshowData?db=e4&op=get_gnd&rec

This XML file does not appear to have any style information associated with it. The document tree is shown below.

— <covarianceSuite projectile="n" target="A127" format="gnd version 1.0">
— <styles>
<style name="evaluated" version="7.1.1" library="ENDF/B"/>
</styles>
—<section label="0" id="total" nativeData="sum">
<rowData xlink:type="simple" xlink:href="/reactionSuite/summedReaction[@label="128"]/crossSection" ENDF MFMT="33.1"/>
—<sum lowerBound="1e-5 eV" upperBound="2e7 V">
— <l
The matrix for this reactieon equals the weighted sum of the fellowing matrices:
-—>
<summand xlink:type="simple" xlink:href="/covarianceSuite/section[ @label="1']" eoefficient="1.0" ENDF MFMT="332"/>
<summand xlink:type="simple" xlink:href="/covarianceSuite/section[@label="2']" coefficient="1.0" ENDF_MFMT="33.4"/>
<summand xlink:type="simple" xlink:href="/covarianceSuite/section[[@label='3']" coefficient="1.0" ENDF MFMT="33.16"/>
<summand xlink:type="simple" xlink:href="/covarianceSuite/section[@label="4']" coefficient="1.0" ENDF MFMT="33,102"/>
</sum>
</section>
—<section label="1" id="n + A127" nativeData="mixed">
<rowData xlink:type="simple" xlink:href="/reactionSuite/reaction[@label='0"]/crossSection" ENDF_MFMT="33.2"/>
—<mixed>
— <covarianceMatrix index="0" type="relative">
— <axes>
— <axis index="0" label="row_energy bounds" unit="eV" interpolation="linear.flat" length="10">
1e-5 0.5 1e3 6.5e4 1.1e5 1.9¢5 3.5¢5 5.16e5 6.35e5 8.3e5
</axis>
<axis index="1" label="column_energy bounds" unit="¢V" interpolation="linear.flat" mirror row_energy bounds="true"/>
<axis index="2" label="matrix_clements" unit=""/>
</axes>
— <matrix rows="9" columns="9" form="symmetric" precision="6">
3.128599¢-04 6.257197e-04 1.251439¢-03 0.000000e+00 0.000000e+00 2.250000e-02 0.000000e+00 0.000000e+00 7.425000e-03
9.801000e-03 0.000000e+00 0.000000e+00 2.803481e-03 1.850298e-03 1.397246e-03 0.000000e+00 0.000000e+00 5.850000e-03
3.861000e-03 1.457810e-03 6.084000e-03 0.000000e+00 0.000000e+00 4.146520e-03 2.736703e-03 1.033306e-03 2.156190e-03
3.056645e-03 0.000000e+00 0.000000e+00 4.278047e-03 2.823511e-03 1.066082¢-03 2.224584e-03 1.576800e-03 3.253632e-03
0.000000e+00 0.000000e+00 6.375000e-03 4.207500e-03 1.588639¢-03 3.315000e-03 2.349695¢-03 2.424226e-03 7.225000e-03
</matrix>
</covarianceMatrix>
— <covarianceMatrix index="1" type="relative">
— <axes>




Comment

1 | gnd.endf Input file 2014/10/28 10:27:39 | 582,147

gnd_cmd.log
Running FUDGE package:
2014-10-28 10:27:39
2014-10-28 10:27:39 rePrint.py

Error running rePrint.py....... Error—-code=1

---ERROR---

Feedback
gnd cmd.err =

Warning from fudge2dGrouping.py: numpy not imported
Warning from endl2dmathClasses.py: numpy not imported
WARNING: distributions for MT=32 (nonelastic) are not supported and have been ignored
Traceback (most recent call last):
File "/usr/share/tomcaté/webapps/exfor/=xdprog/./EndfUtil/gnd/fudge—4.0.0/bin/rePrint.py", line %4, in <module>
f.write( x.toENDF&( flags, covarianceSuite=c )} )
File "/usr/share/tomcaté/webapps/exfor/xd4prog/Endfutil/gnd/fudge—4.0.0/fudge/gnd/reactionSuite.py"”, line 3&7, in toENDFE
channel.toENDF& | endfMFList, flags, targetInfo, werbosityIndent = werbosityIndent2 )
File "/usr/share/tomcaté/webapps/exfor/x4prog/EndfUtil/gnd/fudge—4.0.0/fudge/gnd/reactions/reaction.py”, line 3255, in toENDF&
gndToENDFE .gammasToENDES MF12 13( MT, 12, endfMFLi=st, flags, targetInfo, gammas )
File "/usr/share/tomcaté/webapps/exfor/xd4prog/EndfUtil/gnd/fudge—4.0.0/fudge/legacy/converting/gndToENDFE.py", line 279, in
gammasToENDFe MF12 13
if( piecewise is not None ) : raise Exception( 'Only one piecewise is currently supported for MF=12 multiplicity data' )
Exception: Only one piecewilise is currently supported for MF=12 multiplicity data

end_cmdttout |

WARNING: distributions for MT=3 (nonelastic) are not supported and have been ignored
2 [3, 4] : MF=4, LTT = 1

51 [3, 4, 12, 14] : MF=4, LTT = 2 : MF=12 LC=1 : ZAP=0 : MF=14
32 [3, 4, 12, 14] : MFP=4, LTT = 2 : MF=12 LC=1 : ZRP=0 : MF=14
53 [3, 4, 12, 14] : MF=4, LTT = 1 : MF=12 LC=1 : Z4P=0 : MF=14
54 [3, 4, 12, 14] : MF=4, LTT = 1 : MF=12 LO=1 : ZRP=0 : MF=14




Endf2gnd under MyEndf (tool f

)} Mozilla Firefox } Mozilla Firefox

mmmmwmﬁmTammmmwmmTwhm

( e @ hitps:/pwww-nds.iaea.org/exfor/servi | | é @ hitps://www-nds.iaea.org/exfor/serviet/X4sshowData?db=e48

Request #£446

Username: Viktor

Uploading.

Ra;mteﬁte https://localhost/exfor/x4guide/anc

ENDF file copy: EE4up00446.txt size:629Kb (642
...Found Material(s): 1

1} MAT=525 ZA=5010 Target=B-10 AWR=0.926
-—-MF:1,2,3,4,6,12,13,14,33
Mateua!s 15Ecbons 108 )

..See: [your file] [working ENDF File]

£l Run utilities

| Progm\ms, parameters, n.rn,

'Esuks Timeout: 300 sec

Check-3| Run 2 standard checking codes: 1

CHECKR, FIZCON, STANEF x- 1
[ CHECKR w311, fan20tt Format Checking | !
Cade : 1
| FIZCON 4207, Jan-2071 Procedures & * ;
‘Simple Physics Checking Code X

F STANEF w21
‘add tape label, ¢
binary format

EPSYCHE w81

) Mozilla Firefox

=lofx]

Pl e A # -

4+ | © hitps://wwwi-nds...dr2gndxmLhtml x

oA
, A Generalized Nucle

Fle Edit View History Bookmarks Tools Help
XML files (such as GND) can be easily transfi -

automatically generated using an XML stylesh | e @ hitps://www-nds.iaea.org/exfor/serviet/X4sshowData?db=e4&op=put, c | - Google P‘ ‘ ‘n'
About this file: Hl ) hitps:/fwww-nds.ia...endf2gnd.xmlhtr

 Incident channel n + B10
® Format gnd version 1.2
® Temperature: 0 K
e Available styles for this reactionSuite:
o Style: evaluated: Library: END?

Exclusive (regular) channels:

.??n+Bl(}

Documentation:

n+ (B10_c6 ->Hed +Li6)
77 n+B10_e7
770+ (B10_c8 ->Hed +Li6)

o Native cross section is in knear format:

® Pointwise lin-lin cross section: _Show data | Plot |

2 endfDoc: click to expand

et

Particles used in this evalu:

¥ i ; i Product: =lofx
physics checking [ & hitps://www-nds.ja B cfick o expand < SE ) fe Edt Mew fory Bookmarks Took ke
.IN'I'SI’E:;{_;&W,\ s 5 = mgdelﬁ j; tributi [@ nips:s ds. exfor/ser 7db—e48op=put_ed&Fie=EE4upD0446.endF.endiZgnd.xml.html o ==
crass 1ans ar e Pl‘odnc,t S s
FREFRO) : H2 + B= Resonance region: —
= endf2gnd v+ H2:
to GNE: xml) Bed
surmed | 97 ® Scattering radius (1e-5 eV - led eV
summed
summed
summed | T jst of reactions: —
summed 8
=
Running xsliproc 18:43:2  Inclusive (summed) channels: %
S
. 2 total 2
_______ This was last progr: 4 . £
H 77 (z)
------ File: EE4up00446. 7 (; aipha)
Running FUDGE packag
2014-05-02 15:43:25
2014-05-02 18:43:25 rePrint.pvy
2014-05-02 18:43:28 xsltproc 0 ! - .
2014-05-02 18:43:28 finished OK Incident energy (eV) i




5 E._-P'-H'!'I'ﬂl.:' EnahTies
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63
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65,

Custom Report Apr1, 2015-Apr 30, 2015 ~
ENDF downioad ENDFE-MAT 133 fna2w) 60 (236%) 000144
ENDF Search{ENDF_Explaorer) o4 (009w 17 @i1% 00:01:04
Dview ZARI3-Plat 90 [o.00%) 17 @) 00:00:52
EXFOR download X40ut b 81 nowy % oow  database
EXFOR goto X4 Construct-Covar B4 (o.08%) 58 (oas%) ENDE
EXFOR download R33 82 [0.00%) 20 Bisw)

EXFOR Searchifrom_CINDA){byLink) 76 (oors) 11 (Do) EXFOR
EXFOR downdoad XML+ESLT T1 [mors) 16 (0.10%) EXFOR
IBANDL download SaveRemoteSC33 69 wossi 17 anw  EXFOR
EXFOR Text-Search 57 [0.05%) 18 @12%) ENDF
EXFOR goto:NSR-Keyno 53 [0.55%) 36 mam)

ENDF downioad MatZgnd 51 [0.05%) 31X [0Iw) ENDF
EXFOR download:C5 51 wosw 20 0w EXFOR
ENDF downioad ENDFE-PEN 50 (posw) 34 [N EXFOR
IBANDL Stat 41 [noatw) 19 mizs) 00e00:31
IBANDL Search-Ref 35 o) 15 @i 00:01:25
DVview CdPiat 31 fooa%) 11 ([Eors) 00:00:39
IBANDL download ViewRemolaSC33 30 ooaN) 20° (9.13%) 00:01:25
IBANDL download ViewSC33 2T (0.03%) 13 poEw) 00:01:35
EXFOR dowrload: X40ut xmil 21 (00 18 iz DO:00: 17
IBANDL downlpad: SaveSC33 21 hoew) 8 (oos%) 00:03:20
EXFOR download Xd+(fromTexdtSearch) 13 (o) 8 mossm 00:01:14
ENDF downioad: PloftedData2 12 (oois) 3 [Dod% 00:01-08
EXFOR download: XACT 12 [0.01%) T {no%% 000159
EXFOR [ download XML 12 ot 11 oo ] 00:00.07

0.00
18.80
0.00

20.50
0ol
0.00
0.00
0.00
0.00

21,00
0.00
000
0.00
0.00

00:00:00
00:08:18
00:00-00

data
ENDF6-MAT
x4out.txt
make-covar.
XML+XSLT
Mat2gnd
ENDF6-PEN
x4out.xml
x4.xml

000219

00:00-00

00:00-0:0

Q0:00-00

00.00.00

00:00-00

00 1549

00:00:00

00-00-00

00:00-00

000000

downloads
132

87

84

71

51

50

21

12

users
60
46
58
16
33
34
18
11



Problems?

. Now translation ENDF to GND works only for ONE material in input
file. (Legal ENDF-6 data file can contain several materials from
several sub-libraries and even libraries)

. Translation program produces TWO output XML files: data file and
covariance file. Schema and translation program should have an
option to generate single GND file from one ENDF-6 file.

(This problem might be inherited from the decision to store data in
schema MAT-MT-MF as it isdone in ENDL, but not MAT-MF-MT
asitisdonein ENDF)

. Translation program fails on PEN file (i.e. ENDF-6 file from PREPRO
chain including FIXUP)

. Particle data properties for old evaluations: do they really to data
used at that time?




2. Requirements fo
containers: EXFOR vs.

1. Large variety of Units (+translation to basic units)
2. Measured quantity is presented in vector
3. Empty values in data (<null>, “NaN”)

4. Complex descriptions of reaction/quantity

5. No curves (no need for interpolation)

Low level containers Data under COVARINCE keyword

Data in DATA and COMMON sections



3. Proposals

“Normalized” (canonical) XML file:

1) One tagin one line
2) Everytaginoneline (i.e. <tag> and </tag> )
3) Every element-body text starts in new line separated from <tags>

4) 6 (or 10) numeric values in one data line (alternative:
max-string-length=1024)

Fortran XML-1/0 library:

1) Simplified API (~¥SAX) for “normalized” XML, e.g.:
openGndFile(fileName,iun),closeGndFile(iun)
readNextTag(iun,tag), writeNextTag(iun,tag)
readElmentBodyR8(array)
readElmentBodyText(array)

2) Attract ENDF programming users:
create and offer simple examples



Proposals (cont.)

Extensions for low level containers:
1) Add possibility to <XYs> to store separately {Xs} and {Ys}

2) Allow additional arrays of dependent variables {Ys;} to <XYs>
3) Add possibility to generate <values> using <series>
4) Add attribute default_value to <values>

Decorative:
1) Rename manual describing low level containers from:
“General-Purpose Data Containers for Science and Engineering’
to: “General-Purpose Nuclear Data Containers ”

2) Check acronyms with other networks and potential users, e.g.:
shape vs. dimension ; function x,(X ,,,...,.X ;) VS. Y(X {,....X ) ;
terminology in particle properties database with ENSDF
evaluators; compatible coding of reactions in EXFOR, etc.

3) Documentation: describe allowed nesting of elements

4



4. Summary (highti

1) “Normalized” XML
2) Fortran 1/0O library for XML
3) Low level compatibility with EXFOR.XML

4) Translation ENDF to GND for any valid ENDF file:
i.e. PEN files, files with several Materials from
different sub-libraries and libraries, and for old
libraries




Thank you

with proper acknowledgement of the IAEA and author.




