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> Introduction to the DESY-DPHEP Group

> Data preservation strategies of the experiments and plans for archival
storage of the HERA data

> The Software Preservation System at DESY
> Documentation efforts

> Summary and future work

David South | DESY/HERA Data Preservation Status | 19.11.2012 | Page 2



The DESY-DPHEP group

> DESY-DPHEP: group of about 15 people, meetings every other week

= DESY-IT: D.Ozerov
DESY-Library / INSPIRE: Z. Akopov

H1: S. Baghdasaryan, V. Dodonov, B. Lobodzinski, J. Olsson, D. South, M. Steder
HERMES: E.Avetisyan, G.Schnell

/EUS: A. Ausheva, V.Bokhonov, A.Geiser, J.Malka, K.\Wichmann
> Conference presentations in 2012 by DESY-DPHEP (CHEP, ICHEP, IEEE)

Data Taking
> Many people employed On Short g Collaboration Lifetime New organization for physics supervision
. . s I ——__ | UngTomAvals
term, dedicated data _preservatlon i —
contracts, requested in accordance & T

with the DPHEP recommendations L

S -~

= Only two names are permanent staff, and Figure 12 from DPHEP May 2012

are not working exclusively DP
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= We now try to secure the long term
support needed

Resources Profile
for Data Preservation




The ep collisions from HERA are unique..

> The HERA data are particularly unique,
given there are no concrete plans for a
new collider for e*p physics on the table

= Many physics cases can be built to
support long term analysis

= Including combinations, better theory available Rl
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..and we are not done with them yet!

> Collaborations continue to publish at a
significant rate, 5 years after data taking

= As seen with LEP and predicted by BaBar

> Majority of remaining papers planned for
next 2-3 years, but long tail expected

= Key goal of DP project: ensure this is possible
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Changing face of the HERA collaborations

World , DESY
. Technical
H1 Physics Board Assistance
32 persons Spokesperson 0.1 FTE
gte:i'::\ttii:isc Secretary *H'l Data
Preservation
. Team
H1 Collaboration (H1 Members) 0.5 FTE
(permanent)

> H1 moved to a new collaboration management model in July 2012

= Formation of H1 Physics Board, to replace Collaboration Board (institute based)

= Future author list policies also set down in new constitution approved by collaboration

> HERMES and ZEUS management teams retain same model as before,
but similarly to H1 the collaborating institute layer is now removed

= Remaining physics ZEUS working groups are now consolidated to a single physics group
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Data preservation strategies of the HERA experiments

2 | | Preservation Model Use Case
[}
*g" S | | 1| Provide additional documentation Publication related info search Documentation
Q0
gg 2| Preserve the data in a simplified format Outreach, simple training analyses | Outreach
=
a ; 3 Preserve the analysis level software and Full scientific analysis, based on
0 data format the existing reconstruction ;“hmca:i
c2 reservation
= % 4 Preserve the reconstruction and simulation | Retain the full potential of the Projects
8 software as well as the basic level data experimental data

@ Preservation level 4

= Keep full chain from compilation of simulation, reconstruction and analysis code

= Retain the full flexibility in the future for data and MC production
Y:us Preservation level 3-4 (no compilation)

= Data and MC preserved in the form of ROOT-based Common Ntuples

= Maintain the ability to simulate small samples of new MC with existing executables

% w Preservation level 4 All experiments also have
s level 1 documentation
= ADAMO-based micro-DST files for data and MC efforts — see later

= Compilation of full analysis chain, production
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HERA data for preservation

s Final data reprocessing to mDST completed in 2009
> Basic preserved data format: ROOT based “Common Ntuples”
> Ultimately RAW, MDST data and MC removed from robots, keep only cNuptles
> Final production of data/MC cNuptles started, to be completed early 2013

D) Final reprocessing (DST-7) of HERA Il data in 2009, HERA | done in 2012
> Final version of common analysis software environment + files, H10O also done
> Preserve RAW data, as well as DST-7 and H100O 4.0 versions
> Large MC production of up 2.10° events / year, preserved MC sets to be decided

1;6@5{ Final data and MC production completed in 2012
> Main format for analysis is the mDST, this is the one to be preserved
> Importantly for HERMES, all data/MC productions now moved to dCache

s T H |gm Dialogue begun with DESY machine
PLIIE

T 220 9?:0 Gr f? Q;H “'“_"' group concerning their HERA data

ZEUS LPS
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Long term Archival Storage for the HERA data

> Dedicated system too costly in both hardware and person-power

> All collaborations now using dCache for mass storage, and this system
will continue at DESY-IT for the LHC, photon-physics, others..

= By using dCache this is completely transparent for user, relying on IT admin work
> Ingredients to the proposed archival system:

= Active check for the data consistency on disk level, tape copy only for the case if disk
copy is corrupted; corresponding checks also on the tape (checksum)

= For data which have no copy on disk: two copies on tapes (different technology old vs
new, but both still readable), regular migration to new media

= Data which should be archived, but not online all the time — re-pack into larger files

> System properties also defined by which data needed “always online”

" Initial estimates: —mm

~ 1PBintotal - ~ 250 TB ~100 TB ~ 350 TB
* Different strategies o ~ 250 TB ~ 250 TB

clearly visible HERMES ~40 TB ~ 350 TB ~390 TB
Total ~ 540 TB ~ 450 TB ~ 990 TB



Pizza Preservation

1 > Couple of days Y. Kemp, D. Ozerov,
- Fridge CHEP 2012

J > Couple of month

= Deep freezer
> Couple of years???
= Preserve the recipe

= Practice it often: You will not forget
the recipe and you can detect
variations in external dependencies

> Whilst freezing the software and environment is easy to do, long term use
and correctness of the results not guaranteed

= Naive assumption virtualisation solves everything breaks down at the first security hole

> Freezing software is OK if the timeline and scope are reduced, but if
changes are needed this is more difficult the longer software is frozen

> Better to cook the same recipe again and again (and maybe even allow it
to be improved), validating the output automatically

= Virtualisation can help here! David South | DESY/HERA Data Preservation Status | 19.11.2012 | Page 10



The Software Preservation System @ DESY

HT Software = | Test OK
Zeus Software h i
$EXP Software :
OS lib missing
7 31T
ROOT, GEANT,..\ |} Tracking code error
External SW ~ ! 3 EXP-SW
Data unreadable
SL5/SL6/Debian/, | > T & BXP-SW
IT provides VMs || Physics results diverge

“ 2 SW & Physicist

> Automated validation system to facilitate future software and OS transitions
= Uses virtualisation techniques to repeatedly run well defined tests
= Perform checks of different and evolving environments (OS, s/ware configuration)
= Stand alone system: No hidden dependencies or /afs access etc: rigorous testing
= Automatically check these results against predefined, default values
= Notify when test results differ from these values

= Separate responsibilities of IT and the experiments
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The Software Preservation System @ DESY
H1 Software > ==
Zeus Software i

$EXP Software

ROOT, GEANT>
External SW \

SL5/SL6/Debian/., §
IT provides VMs " §

This is provided by
the experiments

> Automated validation system to facilitate future software and OS transitions
= Uses virtualisation techniques to repeatedly run well defined tests
= Perform checks of different and evolving environments (OS, s/ware configuration)
= Stand alone system: No hidden dependencies or /afs access etc: rigorous testing
= Automatically check these results against predefined, default values
= Notify when test results differ from these values

= Separate responsibilities of IT and the experiments
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The Software Preservation System @ DESY

H1 Software —

Zeus Software > : .

$EXP Software

ROOT, GEANT,.\ 1 . .

External SW > Th_|s is defined by the
experiments and (generally)

provided by IT

SL5/SL6/Debian/., §
IT provides VMs L

> Automated validation system to facilitate future software and OS transitions
= Uses virtualisation techniques to repeatedly run well defined tests
= Perform checks of different and evolving environments (OS, s/ware configuration)
= Stand alone system: No hidden dependencies or /afs access etc: rigorous testing
= Automatically check these results against predefined, default values
= Notify when test results differ from these values

= Separate responsibilities of IT and the experiments
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The Software Preservation System @ DESY
H1 Software > ==
Zeus Software i
$EXP Software
ROOT, GEANT>
External SW \

SL5/SL6/Debian/., §
IT provides VMs " §

> Automated validation system to facilitate future software and OS transitions
= Uses virtualisation techniques to repeatedly run well defined tests
= Perform checks of different and evolving environments (OS, s/ware configuration)
= Stand alone system: No hidden dependencies or /afs access etc: rigorous testing
= Automatically check these results against predefined, default values
= Notify when test results differ from these values

= Separate responsibilities of IT and the experiments
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The Software Preservation System @ DESY

H Sore ' |<—S?f Test OK

IW‘ OS lib missing
A 3T

And here lies the majority of _
the work for the experiments /|0 =1 SEean ™™

Data unreadable
SL5/SL6/Debian. , jjs , a— > [T & EXP-SW
IT provides VMs .

Physics results diverge
= SW & Physicist

> Automated validation system to facilitate future software and OS transitions
= Uses virtualisation techniques to repeatedly run well defined tests
= Perform checks of different and evolving environments (OS, s/ware configuration)
= Stand alone system: No hidden dependencies or /afs access etc: rigorous testing

= Automatically check these results against predefined, default values
= Notify when test results differ from these values

= Separate responsibilities of IT and the experiments
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The sp-system: Towards the full implementation

> Pilot project at CHEP 2010
Il

= Single configuration, simple tests Rt o

> Full implementation now installed at DESY

> Common baseline of SLD5 / 32-bit
achieved in 2011 by all experiments

= Sound starting point for validation

> Following OS configurations now available in sp-system:

= s15.6/64(gcc4.4), sl5.7/32(gcc4.4), sI5.7/64(gccd.1), slI5.7/132(gccd.1), s16.2/64(gccd.4)
> In addition, to multiple ROOT versions

= 5.26.00d, 5.28.00c, 5.30.05, 5.32.00, 5.34.01

> 64-bit systems a major step toward migrations to future OS and hardware
= SL6 will only be supported in 64 bit variant at DESY

= NFS4.1 technology, to be used in dCache, native only in SL6.2/64 or higher
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Running jobs in the sp-system

> Initial step

= Compilation of analysis (level 3) and sim/rec (level 4) software
= Or: use tar-balls with pre-compiled software
= Provide access to software

Copy tar-balls to persistent storage R R .
= All output kept in directory with unique name valdation step

.
..'
.

o ®

build step




Running jobs in the sp-system

> Initial step
= Compilation of analysis (level 3) and sim/rec (level 4) software
= Or: use tar-balls with pre-compiled software
= Provide access to software
Copy tar-balls to persistent storage

= All output kept in directory with unique name validation step

R r.]?g. son

> Run para”el tests .......... . ¢ ............
build step

= Set up software environment

= Validate binaries with persistent input A )
e.g. event display, database access, .| . [*— Bogacnk —| N
L)
............ . USSR SR
............ T T T
............ T




Running jobs in the sp-system

> Initialstep | —
= Compilation of analysis (level 3) and sim/rec (level 4) software
= Or: use tar-balls with pre-compiled software

= Provide access to software
Copy tar-balls to persistent storage

= All output kept in directory with unique name Va,idati'(;n step /
runmnTgstep
> Run para”el tests .......... . ? ............
build step

= Set up software environment
= Validate binaries with persistent input
e.g. event display, database access, .. . B—,

D) &
—

> Run sequential tests
= Set up software environment
= Validate file production
1. MC generation (produce gen files) | . . T N FE O A
2. Reconstruction  (gen. files — DSTs) |....... bl N B T
3. Analysis level (DSTs — ROOT files)

= Tests use output of previous test as input

> Results remain accessible or can be reproduced with identical results




Running jobs in the sp-system

> Initial step
= Compilation of analysis (level 3) and sim/rec (level 4) software
= Or: use tar-balls with pre-compiled software
= Provide access to software
Copy tar-balls to persistent storage

= All output kept in directory with unique name Va,idati'(;n step /
running step
> Run para”e| tests | 0 -
build step

= Set up software environment
= Validate binaries with persistent input

g. t display, datab )
©.g. event dispiay, database access, . R \__persisten; ------------ B
oriion
> Run sequential tests W
= Set up software environment

= Validate file production

1. MC generation (produce gen files) | . . T N FE O A
2. Reconstruction  (gen. files — DSTs) |...... B v B

S anassievel (DSTs = ROQ T 3 1t js essential to have robust definition
= Tests use output of previous test as of complete set of experimental tests

The nature and number dependent on
desired preservation level

> Results remain accessible or can




Example structure of experimental tests: H1 (Level 4)

Compilation Validation
~ )running VM (Compllatlon of [ MC generators j
. MC generators 4

---» needs access to

( ) : f DST production 1996
................... : S5 hisimrec all penodsN
Simulation / _ E 2 : S 4 2007 ><
- create_ . . S \
Reconstruction ; ; Lo
Fortran : 5 sl : )_;
................... : ,. .: : > [HAT/HODS ( 199?3 IQ
H1 : Y dst2all all periods p, 4
: : on [0 “2007 )
repository . ‘11 Storalhd: . .- \
m FastJet P »-Event Display )
currently cvs®, ‘ .
., P 2> ¥ Physics Analyses 70x
L —
- 4,
L 'v.(h1oo Executables "~
h1o0 L
snapshot ] \?
t A
oS  Brpals 'Fortran Executables—

j of H1 sw

. ' 0.
Including compilation of individual packages: about 250 tests planned by H1 @



Example structure of experiment tests: ZEUS (Level 3 + MC chain)

> ZEUS strategy: use ROOT based analysis level Common Ntuples
as data format for preservation — DPHEP level 3

> Only external dependence is ROOT

= Validation of new ROOT versions included as analysis level tests in the sp-system

> However, the MC production
chain pre-compiled executables
will also be preserved as a
standalone package

=
Simlton o 2605 gt
[ Staton e |
[ Fecrmruston ]

= Remaining ZEUS SL3 executables
continue to work on the SL6/64 OS

> |n addition, an interface for new
generators is developed, which
is also included in the validation
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HEP MC interface and standalone MC production

> Work on interface between HepMC and ZEUS ADAMO on going,
very preliminary version is ready

= The HepMC format C++ classes and Fortran formoza compile to one executable

= Event record from HepMC ASCII file is converted to HEPEVENT common block and
passed to formoza to fill the ZEUS ADAMO

= Still need testing: events record flow, different version of HepMC format, different OS,..

> Several options where to run the standalone MC production

= Powerful work group server: no significant B00f | e )
differences observed with respect to standard 7000 T
Common Ntuples 6000

Default (CN) MC:
Standalone MC4

5000
= Stand alone work group sever: Output 4000

looks reasonable, some checks still needed 3000

= Use of distributed computing for future MC TZZZ

production not planned (only small samples o F U T N P Y N
are foreseen, where small ~ 1M events) xJb
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Operating System

Dependencies

Putting it all together

SLS

64bit
Cernlib
Tg} (V]
= =
™~ ™~

Neuro-
bayes

0312 bayes

2008 Neuro-

2.3.3 Fastjet

3.3.0



Putting it all together

. SLS SL5 SL6
Operating System | 3504 64bit 64bit
External 3 | e 8128
. -
Dependencles ROOT Cerniib | & |28|28
te) 0 o o~ &N b M|y <
o~ o~ m m m m
Process A n n ) § § ~ § 3| m

Full chain, including
compilation of all H1 software,
from MC generation, through
to validation of analysis level

(e.g. high Q2 neutral current)
histograms now in place within
the sp-system

Y




Putting it all together

. SLS SL5 SL6
Operating System | 45,0 64bit 64bit
External 3 |ogley
. -
Dependencles ROOT Cerniib | & |28|28
te) 0 Q o~ & 8 M|y <
™~ (o] (23] (23] m (22]
Process A m n ) § § ~ § S| o

S —
EENE e
Here a much finer
. granularity needed for
@ =8 displaying the results !




Digesting the validation results

> Display the results of the validation in a
comprehensible way: web based interface

> The test determines the nature of the results

= Could be simple yes/no, plots, ROOT files, text-files

with keywords or length,

|
W

| H1_64bit_VT79_4.0.21

L ' H1 Validation Results

| [SUEEESS] OSSN  work to be done

not in list
| List of available validation runs: '

« H1 _64bit V179 4021
‘ Description of used software version:

12:23
1701

cernlibs
fastjet
neurobayes
hlunix
hliceefp

]‘lest number 'opcfating system lroot version Istaus std output file [mor file [plots lroot file

Results of Tests

NS ISEOEEN |Workiiobedonel  notin list

[
i
|| Tests run with software version: '
9 e || H1_64bit_VT79_4.0.21 I\
s15.6_64 5.2800c |OK lout err plots [root e o 5100201 0806,
....... e (e (e f e (e HERAT |
e = [Qlots Iroot p
as0f- . wll — speclﬁc 1996 | 1997 | 1998 | 1999 | 2000 [ 2003 | 2004 | 2005 | 2006 | 2007 I
200 ' year
» 500 210(5 100t dstall
o dumpHATvarisbls ---
200} - —
jpsi_mods
0 o lots [foot Lo I I 1 I Ll
o [ 9 = “rrreTiass i . e =
) 100 Qlo‘s 00t hlbstrec .
ERSTRSTIE S N Y B A ) T . [lt t — --w~*k Y
. @00 - Untitled (page 13 of 55) = 1
X X [Ki_njet_a | PIOtS [roo EED I VR © B &=
10°]
“" Inlnh root ‘
10
w Opening ZEUSMC.HFIX627.F15419.4870.TEEST.Z0L root =) | Kolmogorov test prob.: 1
L |
i i You have chosen to open w *v * *'H * wan
[y 1 i Y
| Ith | || ZEUSMC.HFIX627.F15419.4B70.TEEST.Z01.root ‘ 10000 i ?.'."- '“‘:
1 | I o P
| whichis a: oot File (40.7 MB) ! s am
RN TG TR W ® 5796715 20 25 30 35 40 45 0 TR e from: http://www-zeus.desy.de Undertiow :
(Cal_ompz [Ki et s [Ki_njet 3 [ What should Firefox do with this file? e
5000 - .
wE o e e Iy v || Kurtosis 5256
© Qpenwith ] i !
e - 7 ¢ 4+ ® = s . 4H ‘
@ Save File }:4:- w:;‘
| 10, . . § . 1 . |nus 2513 |
ot | ["] Do this automatically for files like this from now on. ‘ 2 - s 1_x1{ Underflow ol
Wty | | 1 [ortow ol
" af- | % 0 L4 | Imegral 1e+08 |
! [ i < | skewness 19.79 |
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Deployment
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» Toolbox

“

> The whole point of the sp-system is not to provide a future resource for
the experiments, but rather to provide a recipe which can be deployed

= At DESY, this means for example exploring alternative resources such as the local
BIRD cluster, the National Analysis Facility (dedicated to LHC, unlikely) or the Grid
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Future analysis model

@Danalysis 2012
. H1 work—group server H1 farm GRID
> H 1 mOdel |IIUStrated on the Ieft provide H1 environment access data/MC large—scale
. user code development te MC t MC production
for post-2014 period analysis of root files generate M evens
N N
f ot : DESY DCache
. EX|st|ng infrastructure replaced by 5| central storage of H1 data+MC |<
alternative future resources
y. .
= SL5/64 sp-system recipe already @D analysis after 2014
successfully deployed on bare wgs desktop computer batch resource or GRID
Install H1 environment install H1 environment
(from validation system) (from validation system)
user code development access data/MC
. . analysis of root files small scale MC production
> HERMES situation more urgent, A A
. validation and archival system
Cu rrent InfraStru Ctu re now ve ry validate H1 software and preserved data+MC
OI d an d unsu pp Ort e d storage of/access to: H1 software+data+MC

= Already mentioned the move of their data to the central dCache within DESY-IT

= Many user jobs running on BIRD cluster, allowing retirement of much-maligned hardware

> ZEUS standalone MC production likely to run on single machine

= Analysis resources to be used where available (preserved data only needs ROOT)
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Documentation

Dedicated storage for the HERA experiments in the basement of DESY Library




Non digital documentation

H1 Virtual Archive |

Much material exists from pre-web days

« Physical Location of the H1 Archive

Requires quite some management,
cataloguing and new archives

Non-digital documentation safely stored - msvasssems
ek

in a dedicated library archive © H1 Detector

» General Documents (Lo, Proposal, Progress Reports...)

Some parts of non-digital documentation | - mtossonye
- H1 CDAQ Logbooks

digitised, including theses, talks, minutes, = . mumamera st Variows internat docoments

log books, internal notes,.. 'Mfemmms,mms,ammems

" 5~T“’i"\'.'..'f.. n '||"u

!
“.

Status DPHEP-5: May 2011 Status DPHEP-6: November 2012 @
H1: now an additional third row adde



« 1984

= HI1 Collaboration Meeting 5-6 Nov. 1984

Letter from Spokesman G.Weber, 16.11.1984

Cop

a)
b)
c)
d)

e)
f)

List

ies of transparencies of Reports of the Regional Groups

DO Tests
SLD Tests
Dipole vs. Solenoid fields
Small vs. Large Coil
including report of UK group on coil size

Track detection in the presence of high background
Detector design problems

of the 8 Working Groups

Date
Repo
WG 1

WG 2

WG 3

WG 4
WG 8

List

and Main Subjects of future Hl Collaboration Plenary Meetings

rts of the Working Groups

Interaction Region

Tracking Devices + TRD: Agenda and Participants list

Design for FWD Tracking
A Thin Jet-chamber as Forward Detector for a HERA-Experiment
("Radial Wire Jet-chamber")
Proposition for a Transition Radiation Detector at HERA
A small, high precision Tracking Device
Some preliminary Thoughts!

High Rate, High Precision Chamber
CELLO 'Stereo Wire Chamber' for HERA?

Track Detector

Detector Simulation
Calorimeter Studies

WG3 List of participants

-7 Remark "no transparencies"

Physics and Event Simulation

of Participating Institutes (as of 12.11.1984)

Document "Design Principles for HERA-detectors"

D.Brick (Brown Univ.)
R.K.Yamamoto (MIT)
J.Feltesse (Saclay)
A.B.Clegg

J.Heintze (contained in WG 2 report)
F.Brasse

W.Bartel

R.Marshall
P.Steffen

W.Struczinski
H.McCann

A.H.Walenta
L.Criegee

J.Heintze

H.-U.Martyn
G.Lindstroem

B.Stella

F.Eisele and D.Wegener (18.01.1984)




H1 Theses

> Since October 2010, 106 H1 theses discovered not previously known to
the collaboration; 18 since this summer, latest ones only last week

> Scanning and linking these to the official H1 pages is given high priority

892 PhD and Diploma Theses 1986 - 2012

80 [ Statas 14.11.2012

All theses

Available as Electronic Files

1986 1990 1995 2000 2006 2012
Year

> Currently, of the 892 known H1 theses 197 are not available in
electronic form: ~ 22% not available to the H1 community!
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DESY-DPHEP projects with INSPIRE

> Successful collaboration with “y
INSPIRE and the DESY Library I'N S I: I R E',,/

> ALL HERA collaboration internal DESY LIBRARIES

notes nOW On | NS P I RE Welcome to INSPIRE! INSPIRE Is now in full operation and supersedes
I N S P | R E 'SP|RE5 Pl:ase dlre(fl questions, comments or concems to
= |n the case of ZEUS, this is over HEP :: HEPNAMES :: INSTITUTIONS :: CONFERENCES :: JOBS :: EXPERIMENTS :: HELP

1800 new records!
= Also completed for HERMES and H1

Use "find " for SPIRES-style search (other tips
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> Collaboration curator accounts
now installed for all experiments More on INSPIRE in Sunje’s talk this afternoon

= Self management of material
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Collaboration web pages

= All HERA collaborations have now moved their web pages to a new
host in the DESY-IT virtual environment

= Removing the need for dedicated hardware in the future

> ZEUS are migrating their pages to a more future-proof, simplified
version with a flat html structure

= Thorough survey of all content, consolidation different material from different sources
= Removal of databases, php and other specialities, importing from /afs directories

= New management system considered for meetings, likely indico

> Improvements taking place in other areas such as storage of theses,
conference talks and proceedings

= In many cases, these are additional candidates for storage on INSPIRE
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Summary and Future Work

> DESY Data Preservation Group continues to be very active and visible

= Successful collaboration between the experiments, DESY Library,
INSPIRE and DESY-IT

> Final versions of HERA data and MC for preservation now almost complete

> sp-system development continues by IT and experiments

= Full installation expected in 2013, along with dCache based archival system
> Documentation consolidation including landmark projects with INPSIRE

> Discussions still in progress about person-power for the longer term
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