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Outline

 Motivation: IPK data infrastructure

* LIMS: Integration of Lab Processes and

Data

e DataCite: publish research data as citable

resource

June 19th, 2013 WGL-Workshop - Berlin Dr. Matthias Lange Slide # 2

LEIBNIZ INSTITUTE OF PLANT GENETICS AND CROP PLANT RESEARCH Ehl !FI“E'




|PK - Leibniz Institut of Plant Genetics ans Crop Plant Research
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soil with very high
quality

» Source of the breeding
industry in Germany
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|PK - Leibniz Institut of Plant Genetics ans Crop Plant Research

. Total staff: ~550
¥ Scientists: ~200
30 Research Groups

" Research Topics:

» Diversity of crop plants

 Dynamics of plant genomes

* Integrative biology of plant
performance
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Status @ IPK: Data Access

* File system exploration/indexing (desktop search)
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Status @ IPK: Documentation

Sample storage - freezers, pockets
and boxes are labeled with numbers

TN e =
|

FATEINEANE

i ka — .y

Seeds management - lines, crossings
and sowing
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File management - codin
condition, material into file names

Phenotyping result management -
plant, box places, measurement
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General “Publication Pipeline”

| g e -

.

3 ! | |l |
LESLULLIEY

Sample ™) Measurement ™) Quantification ™ Analysis ™ Publication

O

Data Management:
 Meta data
* Protocols
* Analysis results
* Primary data
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Requirements to Data Management

Efficient storage of primary data (e.g. FASTQ files).
Efficient storage of analysis results (e.g. VCF files)
Managing project meta data

Support data publication (e.g. DOI’'s for data sets)

IPK Solutions:

Storage a

Meta Data Management a

Publication a
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IPK Data Managment Infrastructure

Ll Ll Ll

—2 ___y Datacite
Desktop PC Desktop PC Desktop PC : Publication
Lab PC Lab PC Lab PC : i
B Motz
e .
IPK HSM storage | -
(NAS) :
|
-

W
-
g
0
Central database system Wl_ndows
Terminalserver Hierarchical Storage System
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Lab Information Management:

S g ~ .« Commercial LIMS System
Duimcrhy » Substances, Devices, Methods, ...
BarK  Experimental Data
" « Discrete values
 Numbers
it Sl ot RATIE |nf§t’my e Text
el * Binary files
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LII\/ISOPHY Modules

e LIMSOPHY main menu
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function modules are grouped
Into management categories

each user has personal views,
layout and permissions

manage and versioning of
general descriptions of used
methods, protocols and lab
Instructions

the documents are archived,
secured, audited and finally
assigned to related processes
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LII\/IS_OPHY Modules

v S T e I T

b — e Substances, Chemicals and Plants

.

e e ey e by e management of substances
== =1 EE & like chemicals or biological
— e material

| o this includes support for
e e B storage, stock and phylogeny
| management etc.

S —

R S —= « Data Management

i - =EE=—= ; * management of experiment
S =L HEE e e and test results

5 B - EEE ey e results may be discrete

values, numbers, yes/no
values, text or result files;
furthermore basic charts and
analysis are supported
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Storage Systems

Ll Ll ]

—7 DataCite
Desktop PC Desktop PC Desktop PC Publication

Lab PC Lab PC

ORACLE

Central database system W'_ndIOWS
Terminalserver Hierarchical Storage System
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Storage: Hierarchical Storage Management

HSM File Storage

Hierscica e Server with special operating
[orage
Uanagerss system Sun SAM-FS
gy -ven e Arrays with hard disks
I - e Tape library
Properties: -
[
| AR — Fast for “new” data %Sun
E — Slow for “old” data
I Tae — Online on demand
Ubrary — Safe (e.qg. different copies a Backup)

— (Extensible)
— Easy to manage
— Support different OS and protocols
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The IPK HSM - System

Some current numbers:

— Overall capacity: 263 TeraByte:
« 10 TeraBytes on hard disks

« ~253 TeraBytes on tapes
(allways 2 copies: a backup)

— In use:
e Hard disks: ~7.6 TeraBytes
e Tapes: approx. 110 TerabByles
* In total 45% of overall capacity
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LIMS @ IPK = ) Limsophy

Management

ORACLE

Oracle 11g

June 19th, 2013

- Meta Data
- Access Control

HSM File Storage

Hierachical
Storage
Manapement
USINg

- 4Sun

Hard Disc

WGL-Workshop - Berlin
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o Limsophy Illumina Sequencing Example

Overview about the results in LIMSOPHY:

g — File Explorer:
WY ABASE F Rl kN A
Sequenzierung @ | i RYF-. b LD P
Materiat testisgen | Proben-gehnieren | Beschraiung oer Frocen  Erpebncse | ' _——
Cifganisieran = Brennen.  » = E &
Sequagrs Ko (uar el =/
Froen W Yaringptung | # ms& HET) W ndey(ebxdapin
| N isng) IF‘mnBﬂ_ Malerial | Mostensieds | Typa Daleiin'der DF = | Ergetnis - Wad Ergatnis « War
I 1EWﬂHMH1EIE 105 wdem penomache DA | Sampia WA TruSeqiMA CTIGTA :’;Lf ' ‘_f -f-f_;
| TERLAMACHED  |ACMD Feom Fueriorresuy CRHRLA, | Sarrase, ACMOpe TBugDha CoCART Lol 8 ACITUAL Lod B ACTIGAL Lol d AUTIDAL
4 | essalHsmalE [Homa adnin gnnamuschs CINA, | Sangie Hemaos TrusngDeik CITGTA ONYS Sancglet roen. Fal Y5_LID_RT Fasdey. 05_LIT B2 Lasty.
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| MRS Mobeghle | Mobog el WES Samrmla_Hobog Me Meer SCCATG
TRGLR | giagFE: |oghay LT penpirEche DA, | e HOESupe TripSeamn EETCAA
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71 (il SN— e — Lo7 8 ACTTGA L LoT 8 ACTTGA L Lol 8 ACTTSA L
Ll e i o . i 006.Singletanfast 006 WD Rlfastg. 006 WD R2fastq.
| rpdrd 2190 Denomusche CMA, | Samolo 177722 M AANTT g.gz gr gL
Vrvras|esy 2100 gevcrisanis NG, | Samgia_ 177743 I CALGAT
VITT44 (PSS 200 ganomuscha DA, | Samqn_ 177744 flryo TTCTAG
17T TAG|PS 21 penamascha DA, | Semms_TT7745 Meryer CETOTA l I
1FTTLE( PSR 2100 [gerormmichn DA, | Samile_1TTTEE: Meyer COGGAT
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Data Pu

2 S
=

§

olication (in Progress)

—— |

= ——

2 DataCite
Desktop PC Desktop PC Desktop PC Publication
Lab PC Lab PC Lab PC

ORACLE

Central database system :
Termina
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Windows

Iserver Hierarchical Storage System
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Data publication using e!DAL

e!DAL a electronical Data Archive Library

Features:
» Enhanced file system like storage
« System for any kind of data
e supports for long term preservation
 Remote/local API

« Based on recommendation of
DataCite, German Research Council (DFG),

More Information:

Arend D, Lange M, Colmsee C, Flemming S, Chen J & Scholz U: The e!DAL JAVA-API. Store, Share
and Cite Primary Data in Life Sciences. In IEEE International Conference on Bioinformatics and
Biomedicine 2012; 511-515; DOI: http://dx.doi.org/10.5447/IPK/2012/13
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e!DAL Design

Version MetaData
+ereatianDate describes J.MetaDataValues
+rewision has +getElementvalue()
+metadata e +setElementvValue()
+getCreationDatel)
+rgethevision )
+getMetaDatal )

? belongs te
@ store entities in a file system like
organization

I has
i

PrimaryDataEntity
@ manage different versions for every arentbictory
. +gurrentVersion
data object —
diff t i tat ‘Efiﬂiiiﬁfﬁ"ﬁl” ryl)
" i 0
@ e.g. store ditfferent processing states qewummmmg”
+getVersions()
of a dataset rgetVersions
. . +setMetaDatal)
@ support authentication and ‘?_

. = extend extend
authorization of users/groups (e.g. | : —
Windnws/Unix Ic:agin. L ) PrimaryDataDirectory PrimaryDataFile

+createbirectory() +read()
+createFile]) +storel)
+listPrimaryDataEntities()
+searchByMetalDatal )

software design: object oriented data

structure
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The e!lDAL API

@ increase data reusability and

retrievability
e =] @ enrich meta data to annotate
_:an,-.-M:--;n.n-.-in.-n:nuﬂlsnmr:m;.-:: T searen EVEI’}" dlgltal E'bject
-?{ I :I:1|- | wersbon | BATE DEACRIPTION :'I'F'E J
Chyes mrn, : Gominommme = | o support Dublin Core standard
% i:m.mjiu FIVHREOT sl r 4 o creats Mon klay s i yn Bl
|% ey et e B with 15 elements
:E;’ﬁﬂimwm CONTAIBVTOR: Scnois, Due, Ga COVERAGE: | empry _ (E_g_ CREATOR, FORMAT. .. )
CRFATON : Schemrrer, Cnom DATE: (AT creste:Mon
e seceane | wwmn s | g different data types to specify
ICENTIFIERE | ratHPINOL LABGUAGE ] english
PUBLISNER:  fchmutzer, Thom RELATEON: (oees EIEIT'IEI'ItS
RIoHTE: [ s1zE: (8,7 1@ |
FOURCE: Leienis InstivySUBJECLE erpry (Eg PEI‘EDH, DataFormat. .. )
" Dt ITLE: FAYHPIMAL 082 | TEPEL [rrcy
e S e | varsen| e @ support index-based file search
= ——— | [ SO1DEEAT 15 4055
g-:'-ww-m-n-:--«- [ e | ::::I::H.,, 21 TE0T 154852 across meta data
— o = | == | @ fast indexing and searching

(e.g. search for object name,

elDAL GUI: enhanced FileChooser dialog creator. ..)

@ additional search options
(e.g. fuzzy search, wildcards. . .)
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Embed into Application
Infrastructure

as API into software (JAVA)
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Data Publication Workflow

set resource public

L 4

‘generate public resolvable

« generate new DOl
« migrate metadata to

l

request publication

‘organizational authorities

+ set resource public
= send URL/DOI to user

June 19th, 2013
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DOI: 10.5447/IPK/2012/10
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Published e!DAL Data

_
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Summary: 3-Tier Storage

- —n

Dat:.a Processed Publication
on Raw Data Collections = with
2 Sets and and Visualized Supplement
E E Container Structured Data Data
o v Databases
a .

public domain

data
privacy

A
et
v E sversionmanagement +version management +metadata storage +metadata storage
%“ &= « metadata storage «metadata storage sinformation retrieval  « parsistent
o Y sinformationretrieval  sinformationretrieval  +data security identifiers
=25 « data security + easy embeddable
E « easy embeddahle s parsistent
= identifiers
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Conclusions

« Use commercial software and industry standards with
In-house maintenance and close support contracts!

* Minimize the in-house self developments!

* Nevertheless the implementation of an efficient data management
pipeline is specific task for each institution!

* An institution policy is essential!
— What data should stored?
— How the primary data should stored
— How long the data should stored?
« Use LIMS for management of meta data / project data! O Limsophy

« Use database management systems!

« Separation of meta data and primary data in data bases
and storage solutions I 4¥Sun

» Support primary data publication! CB'D e!DAL

DataCite
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