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Steps in the ENDF library preparation

1. ENDF/A — store the in-development evaluations here
2. Phase | Review — simple physics and format checks (“unit tests”)

3. Phase Il Review — detailed validation in critical assemblies; led by
CSEWG validation committee (“integration tests”)

4. Library release as ENDF/B

This process has been in place since ENDF/B-I (1968).
It is good engineering practice
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The ENDT [iﬁmzy

in cfgys of  yore...



ENDF/B-VI.8 was the last ENDF library
produced using the “old ways”

Summary of Tapes in ENDF/B-VI release 8

ENDF/B-VI (and all older ENDF libraries) was released as a series of tapes containing different portions of the full libra ew revisions were
released, users were to replace materials/datasets from older tapes with that in the newer tapes. Below we summarize these tges.

TAPE # Release Library # MATS # Records |Contents
100 0 Neutron sublibrary 7
101 0 Neutron sublibrary 16
102 0 Neutron sublibrary 37
103 0 Neutron sublibrary 22
104 0 Neutron sublibrary 40 . .
105 0 Neutron sublibrary 68 VICkI MCLane
106 0 Neutron sublibrary 38
107 0 Neutron sublibrary 5 ( 1 940_20 1 1 )
108 0 Neutron sublibrary 10
109 0 Neutron sublibrary 14
110 0 Neutron sublibrary 16
11 0 Neutron sublibrary 4 replaced
12 0 Neutron sublibrary 4 replaced
113 0 Neutron sublibrary 6
114 0 Neutron sublibrary 3
115 0 Neutron sublibrary 6
116 0 Neutron sublibrary 5
17 0 Neutron sublibrary 4 replaced
0 Thermal neutron scattering 5
0 Thermal neutron scattering 4
1 Neutron sublibrary 19 44 272
1 Neutron sublibrary 8 14 459
1 Neutron sublibrary 4 29 326 ¥ i
1 Neutron sublibrary 4 43 411
1 Neutron sublibrary 5 34 487 NETIBO?AOLKng‘IgTEO"RY
1 Neutron FPY sublibrary 1 replaced
1 Neutron FPY sublibrary 16 replaced
2 Neutron sublibrary 41 980




Phase | reviews used hybrid of e- & snail mail

ENDF/B Evaluation Review

-
Material_*"A L Library 10 MAT#___ 325 Daterec'd_1/13/00
Evaluator___©. L\lm n0 Assignedto___ Uy Tarss

el

Comments:

Phase I Reviewers: £ U
(Check off operations below as completed) Initials Date
@Copy onto disk: SA2[ENDF.NEW] ___ AL 2. sm | 1/
eist: Qentie file or @Ale 451 comments. o0 el

Run checking code: PKICm\ Pl P’ P

1=working area, . B ENDF/B-VI relea
Check output listing (P2.C} HK) efore p 0014 267457501
| SRR TR e T PR
O Error(s) found. O File corrected. (See list 5 B tdnsid

o Run 22 pass checking: KIT P1 P2 P

Pi=working area, P2=file_name, B
Listings: 'P2".CHK, + 2 copies each

7 proposed evaluacion

ouNG
19990803 1325

Review packet

(snail) mailed to

reviewers

Q Error(s) found. O File corrected:; kit rery

© Process data for plotting: KDOP P1 P2
Pl=working area, P2=file_name, P
Produces pointwise data file (TPl gtorars
Produces listing of thermal and 14-)

EOF/3-9% 40D 4 Revision, Nay 2000

The secondary gamma-sey spectzun for
a: now exp:

R.C.Resdy, 1325

radiative capture (MF 12, 1325
ta at incidemt 1325

QCENDL  (See Data Preparation F¢

ENDE/B-vI MOD 3 Evaluation,

O Prepare review kit including plots, listing

Sent to Phase I reviewer(s).

This evalustion provides @
suclear data el
radisuctivity, md anietain
noute

Phase | review kit returned from:

NCIDENT NEUTRON BNERGIES > 20 MaV

The ENDF/B-VI Releass 3 evaluation extends to 4(
includes cross sections and energy

significant reaction

Los Alamos LALSO Library, produced with FXX/GNASH
in cooperation with ECH Pecten.

4 for mmm,

nargy © Zom 1.0
TereTe Sividnd inde the corion beioe and above 3
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541
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— e o
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[ ewenp———— | Triiuation Lo wichinged shove 300 kev! e G valle for russasive 1328
ata Preparation Form), deacribed in Frankel ot al. 1325

1325

QENDF/B O JEF OJENDL O BRC¢ 1325
1325

. Chadwick ana 1325
1

13-Aluminun-27 vaterial Yo. 1325, Sub-libraryNo. 10, Mod No. 4
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St Re OB Eve
1211 2000 1641562 0600

hil Young <pgy@lanl g

Organization: Greup T2 Los Adaoos Nuiorsl Laboratoey

nclane @hnl gov

teph@lanl.gov

i, June,  2000]

condary gescavey spectrun for radiative capturs ONF 102)

w13 muoly she wiene

Some time aff last week to ha

& aiagnoscics Like

Gistribucion give
4

sotal in,p)

U 2 subsections given for MT 601

ueson given for total
S rubsections given o

T 4o rot understand what the complaint is, since indesd there are
‘Siscreto tuo-bedy soattering ais ons* prasenc I iatior

ENDF/B Evaluation Review
Data Preparation

Material: 1A, Library ___ MAT#__[335 Date

recd

New evaluation fle spes: Working area: /.

Plotting ENDF/B vs. experimental data

03 Retrieve data from CSISRS: GETEXP PI P2 P3
P1 (working ares)=__New , P2(2)=_|3_, P3(A)=_ Q7
atput fil

es: TNIP: BOL TMP: 101

Listsindex file: __[3327 101

O Check MTs on file 3 (CHECKR listing) vs. CSISRS data fales (on op.
Mark all data with correspondence on both files on list below

©f Ge files ofu.xlu:!e(l data, one. nm for each MT checked be
GETEVL P1 P2 P3

P (working m‘.»f . PZ(F‘\II)[H: name)

3 (MAT P4 (MT, see below) |

MT  Process  ENDEMTfile  CSISRS tabl

NATIONAL NUCLEAR DATA CENTER
Bldg. 197D

Brookhaven National Laboratory
Upton, New York 11973.5000

d [ tfoat /] 12297
B 2feasic (Inieme) "VMLGBNL GOV Telephone: (631)344-5205
—— FAX: (6313442806
/ 3[nonelasic 4 nag¢
6[nm /] B ENDF/B PHASE I REVIEW TRANSMISSION
102 fepue /] 209
103[np ¥ ; T DN [ contents B, 0, 7Al
E 2991 Lawrence Livermore National Laboratory ANOC CONTACT V. MeLane
o Jos[nc Lierore, CA 45509234 ovEsa T/l Tey]7
2 1107]Ina 13274 S5 CODE METHOD OF SHIPMENT
EAZR 7 13ap1ne
o F TRANSMISSION
Eq = [ I Disketey)  Forma: (See below forcontnts).
= I 11 Pickup  sers b,
1] Printed mater. /] Plots.
0 Prepare plot control ile CON). [ 1 Documents: SR—
(Compare ENDFB plots with Book of Curves).
O Runplots:
P1 (working arc), P2 (control flename), P (swithes) File specificaions
Lioe - A, I BEOS RELS
ALZIRELS
GIGRELY

“— —

Response to

‘referee report”

e-mailed

n+27Al, P. Young (LANL
Phase | review: D. McN

Comments Vot W 4&5@72& Kawe
o L.

FORMSENDF_Foma200C

Final acceptance report,
snail mail

July 2000

abb

BROOKHFAEN

NATIONAL LABORATORY




And then tﬁings 5@% fo c5an3e...



In 2009, Michal Herman introduced a revision
control system (svn) to the ENDF process

* No longer humans manage the
tapes and the changesets

* Revisions no longer stored in
(paper!) meeting minutes, now
are logged with the changeset

-
* First tagged release: ENDF/B-
VII. 0 in 2009 (3 yea rs a fter th e E;’/\“t)rfe ?g;n(m)t;l;@i:;fg?:;iz?tgf;ilzt;ohﬁtcilcg;P:;E;cgcn;for the U.S. nuclear data community. It is being operated by the National Nuclear Data Center (NNDC) which is funded
Current Projects
release!) et

e ENDF-6 Manual
o ENSDF Analysis Codes

- ENDF/A is now just a branch

https://ndcix4.bnl.gov/gf/| Brooxnruen

NATIONAL LABORATORY
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In the early 2000’s, everything was eXtreme!

» Extreme Programming (XP) Planning/feedback loops
. el 1
» Run tests on every commit to an RCS SR e
_ Iteration plan
 Enables rapid code development W\
Acceptance test
* Bugs detected early, as they are D\
created, rather than being left as Stand-up meeting
“landmines” to be discovered later ey
llthe hard Way” pal:bt]:jgotlatlon
» Key part of Agile Programming —»> Unit test
Minutes
e Test running automated with a _ Pair programming
continuous integration system cote ‘=

M. Fowler and J. Highsmith, “The agile BROOKHEAEN

manifesto,” Software Development, vol. 9, no. 8, NATIONAL LABORATORY
pp- 28-35,2001.




Birth of ADVANCE

* In September 2011, a new
NNDC hire (me) was tasked
with preparing the
ENDF/B-VII.1 release

The release was due In

December

U.S. DEPARTMENT OF

{)ENERGY

ENDF/B-VIl.1/neutrons/Ta

ENDF

svn STANEF

tatus  isot bund ig.
s isotope abun anoek,g (orig (log)
file)
£ g 0012 +/-
@ "Ta o4
99988 +/-
Vo ¥Ta gomg
18214 00%

What do the messages mean?

1. fudge info "redun URR (a)": Redundant data in URR

STANEF . fudge

(output CHECKR FIZCON PSYCHE s ionS covar
diff) (log) (log) (log) log) (gnd file)  (gnd file)
Files A ) -
idctnu'cal @ corgNofile No file
Zile: (1
El;ﬂucal ( skip total, No file
¢ ) 1 redun
URR (a))
2
3 Xtra interp,
Sicnstical ( 1 skip No file
) total, 1
redun
URR ()

2. fudge info "xtra interp": Multple interpolation regions in a file where there didn't need to be that many.
3. fudge unimplimented "skip total": Fudge currently ignores the total cross section.

4. psyche unknown " ": Level density in URR not in agreement with PSYCHE's, possibly misguided, expectations
5. psyche unknown " ": Non-threshold reaction with Q value differing from PSYCHE's, possibly misguided, expectations

Page generated at 2011-11-08 10:57:48.143028
BNL andlor NNDC boilerplate here

SuiteNJOY AMPX

(log)  (log)

Nofile Nofile

Nofile Nofile

Nofile Nofile

First build report, circa 2011

No Phase | testing had be done (yet)

Ramon Arcilla and | stood up the first ENDF
continuous integration system

ENDF/B-VII.1 released on 22 December, 2011

ENthility

Codes

ENSDF Analysis
Codes




ADVANCE today

BROOKHFAEN
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We are transitioned from GForge to
itlab.nndc.bnl.gov, but ADVANCE still running

USNDP Collaboration Platform

National Nuclear Data Center

NATIONAL LABORATORY

The U.S. nuclear data community working together to continuously
advance the state of nuclear data for science and technology
applications.

NOTICE TO USERS

This is a Federal computer system (and/or it is directly connected to a BNL local network
system) and is the property of the United States Government. It is for authorized use only.

Users (authorized or unauthorized) have no explicit or implicit expectation of privacy.

Any o all uses of this system and all files on this system may be intercepted, monitored,
recorded, copied, audited, inspected, and disclosed to authorized site, Department of
Energy, and law enforcement personnel, as well as authorized officials of other agencies,
both domestic and foreign. By using this system, the user consents to such interception,
monitoring, recording, copying, auditing, inspection, and disclosure at the discretion of

authorized site or Department of Energy personnel

Unauthorized or improper use of this system may result in administrative disciplinary action

and civil and criminal penalties. By continuing to use this system you indicate your awareness

U.S. DEPARTMENT OF

ENERGY

Username or email
Password

~ Remember me Forgot your password?

Nﬁﬁ?\ s RMEO',!Y The ADVANCE Continuous Integration System

ENDF/B Development
The development version of the Evaluated Nuclear Data File
“ I (ENDF/B)
.dev

photonuclear

reirans. | [oe ] [[ooeer | [ charged porits

sublib_release_notes:
neutrons

Report sublib_release_notes on neutrons
generated. The result was a SUCCESS
2013-04-26 09:33:565.544763

sublib_html: neutrons
Report sublib_html on neutrons generated.
The result was a SUCCESS

2013-04-26 09:31:31.621788

sublib_release_notes:
standards

Neutrons subprojects

[t R )
9

Neutrons Neutron-induced Fission Standards Thermal Neutron Scattering
Yields

ADVANCE Version 0.9 (svn rev: 1690)

(@ ENERGY

BROOKHFAEN
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http://gitlab.nndc.bnl.gov

Build reports published to
https:// www.nndc.bnl.gov/endf/b7.dev/qa

7
IRVEN

BROOKH
NATIONAL LABORATORY

The ADVANCE Continuous Integration System ,gﬂ,‘!ﬂ'}ﬁ"!ﬁ!ﬁ, The ADVANCE Continuous Integration System The ADVANCE Continuous Integration System

NATIONAL LABORATORY

Radioactive Decay Sublibrary

s

sublib_html: decay

sublib_release_notes:
neutrons.

ENDF/B

ENDF/B Development Library Neutrons Sublibrary

The development version of the Evaluated Nuclear Data File > General information:

g sl e, oo nons > General nformation: sttt BN AT sesnta 2022
(ENDF/B) g;:;r;r;;;;;;\::‘:; . ENOF il theigrai: 4 > Evaluated by T-Kawano, D Brown, S Mughabghab (LANL), OCT16
- .dev Bl status: sublib_release_notes: > Naura bundanee: 00 +-00%
deca

> Ghock ou Wipadasanyforarsaric

sublib_html: neutrons. > Revision Number: 15511

Fopor sl rlase_raascndocay
20150027 195057 042050

20120826 00311 521768 > Browso sublbray vackar

Buad sats: SENSubmt rckor tom)
> Relesse ntes: POF
> GForge Links:
Browso v

evaluation_summary:

sublib_release_notes: dec-073 Ta 170.endf

standards.

Poodc T || Mt it | | Downoase | | chmvaeLoa | | nesoue

eurons | [ [[socy ] [charoedprtcio’] [ posamin = oo

Neutrons subprojects

Latest Updates.
evaluation_summary: n-
f

diff2prev: n-

suraresans | [Siog | [ Enor v | [ Ack ovarvew || g it | [ o
|

@ S 1 - Summary of all tests on this evaluation.Use checking code button to showhide errors.
};{ = o codes [ 5 T T o Fr

6] = |
feE s e meits eaeeno uneA s o o aw e
U.S. DEPARTMENT OF fActinolax) RECENT 583 o o 0233 recent File
ot e @ ENERGY B s R i

advance2.nndc.bnl.gov

Faltre
!
Ve
£

ra

- o
4 4
|

P /f‘c:T:'m. '.1urp"
”
. o,

Atlas of n
Empire Resonances

Nuclear Tools and
Wallet Publications

Nuclear Data

U.S. DEPARTMENT OF

NERGY
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Phase |
testing
automated
for nearly
10 years

Can we
automate
reading build
reports?
What other
tests can we
automate?

&

> fudge (grokres.py)

Code  Test ___________________________|pre-Vl_[Now

File summary complete & correct

STAN, STANEF,

ENDF format compliance

CHECKR, fudge

FIZCON, fudge Matht_ematical cp_rrectness (e.g. probabilities valid,
covariances positive)

Hhdeie] B 576 1|2 Physical correctness (e.g. Q, thresholds, energy

fudge deposition/KERMA)

INTER, Compute & check integral metrics (e.g. RI, thermal

LN EEAM I cross sections, MACS)

Completeness (all outgoing particles, including

gammas)

Comparisons to microscopic experimental data

(EXFOR)

Assessment of application suitability (e.g. usable

for fast reactors or spaceflight)

Reasonable (e.g. covariances, angular distributions)

Resonance quality (missing resonances? widths
realistic?)

ADVANCE

PREFRO fudge, NJOY o P process for user codes

Is state of the art? Is best we can do?

&

[1’. [1. [1’. [u/.

@
EEN KX

| B

&

BROOKHFAEN

NATIONAL LABORATORY



Treating Data Like Software:

A Case for Production Quality Data
Jennifer M. Schopf

Woods Hole Oceanographic Institution
Woods Hole, MA 02543
(Currently at the National Science Foundation, GEO/OAD)

jschopf@whoi.edu

ABSTRACT

In this short paper, we describe the production data
approach to data curation. We argue that by treating data in
a similar fashion to how we build production software, that
data will be more readily accessible and available for broad
re-use. We should be treating data as an ongoing process.
This includes considering third-party contributions;
planning for cyclical releases; bug fixes, tracking, and
versioning; and issuing licensing and citation information
with each release.

Categories and Subject Descriptors

E.5.3 [Data]: Files - Organization, Structure; E.4.3 [Data]:
Coding and information theory - Formal models of
communication; H.1 [Information Systems] - Models and
principles

General Terms
Management, Documentation, Design, Verification

K ovworde

available digitally, the ability to find and access data is
increasingly difficult.

In order to address the need for better data preservation and
access, we propose that data sets should be managed in a
similar fashion to how we maintain production quality
software. These production data sets are not simply
published once, but go through a cyclical process of
development, verification, deployment, support, analysis,
and then development again. Attention is given to ensuring
the data is understandable, useful, and updated over time,
the same way software products need updating over time,
even if the core functionality does not change.

This short paper gives a brief definition of what is meant
by data in this context. It then addresses at a high level
standard factors that are part of the development of
(academic) production software, and describes how similar
processes can be applied to enable data sets to have
extended lifecycles and improved usability. A key premise
is that if this approach can be integrated into common
practice, it will result in a higher level of preservation and

Jennifer M. Schopf. 2012.
Treating data like software: a
case for production quality data.
In Proceedings of the 12th ACM/
IEEE-CS joint conference on
Digital Libraries (JCDL '12).
Association for Computing
Machinery, New York, NY, USA,
153-156. DOl:https://doi.org/
10.1145/2232817.2232846
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Automation in the future?

4 "“ U.S. DEPARTMENT OF |
@ENERGY N,



Our workflow is already a Bayesian network!

--1 Without aggressive optimization, we cannot brlng
s full power of machine learning to bear

//

BROOKHFAEN
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We need an automated system to
keep up with future flux of data

docer

This is more than just automation taken to the extreme —
this is a scalable distributed open source machine
learning framework hosted on virtual machines

Free the physicists to do physics!

BROOKHFAEN
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Modernizing USNDP databases is key for
vision

Nuclear Science References

Structure databases

Reaction database (EXFOR)

1960’s vintage infrastructure =>
proposed modernization

(XUNDL & ENSDF)

1960’s vintage infrastructure =>
modernization in progress

1960’s vintage infrastructure =>
modernization complex due to
international collaboration

Needs Natural Language Processing
Has extensive training data

 Needs Natural Language Processing
« Needs table/figure extraction
« Has extensive training data

Needs Natural Language Processing
Needs table/figure extraction
-' Has extensive training data

Bibliographic/meta data only

"Homogeneous data”
“few” classes of measurements/data

"Heterogeneous data”
‘many” classes of measurements/data

Potential journal collaboration

Active journal collaboration with Phys.
Rev and EPJ

Potential journal collaboration

éfm\\ U.S. DEPARTMENT OF
{G/ENERGY

We are starting the process this FY

BROOKHFAEN
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But, if we automate, where do the people go?

« Perform new (but targeted)
experiments

* Improve models

* Improve hardware &
software

« Deal with “tough cases”
 New physics
 New applications

éfm\\ U.S. DEPARTMENT OF
{G/ENERGY
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But, if we automate, where do the people go?

« Perform new (but targeted) e R
experiments TS R g g
. Improve Free the phyS|C|sts to do '

* Improve hardware &
software

« Deal with “tough cases”
 New physics
 New applications

BROOKHFAEN
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But, if we automate, where do the people go?

« Perform new (but targeted)
experiments

. Improve Free the phySIClsts to do phys|cs| /! f
* Improve hardware & AV |

*Dealwi “horing infrastructure stuff” that
*Newph 1 eeds to get done to support the
physicists!

* New ar

BROOKHFAEN
NATIONAL LABORATORY




