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Abstract

Although scientific data has been used in digital formats for a
long time, the data management is in many cases flawed and
highly ineffective:

In many scientific workgroups data files are spread over many
devices, hidden in impractical directory tree structures and
rarely sufficiently documented or annotated with metadata.
Concepts for overcoming these problems, like the FAIR data
principles, receive a lot of attention, but practical solutions for
data workflow management are far from commonly
Implemented. Here we propose a data workflow management
based on LinkAhead which is able to handle big amounts of
complex data. The versatile semantic data model maps various
data sources and data structures, such as data from different
measurement devices or computer simulation data. In
particular, the software includes a powerful and intuitive query

language and a system for physical units. /
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LinkAhead focuses on
the daily work with data

LinkAhead does not attempt to change the way data is acquired
(ELNs, Electronic Lab Notebooks), or the way data is published
(Data Repositories), but concentrates on improving data
management during data analysis. LinkAhead plays well
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4 SQL Backend

LinkAhead makes use of robust technology to
store its data and data model. Internally the
data model and the data (except for files) are
mapped into a relational database structure
with an SQL backend (MariaDB).
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three basic concepts:

 Properties describe the basic
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Flexible Data Model

LinkAhead implements a flexible semantic data model. Flexible means, that the model can be changed, adapted,
iImproved at any time.The semantic model used by LinkAhead is similar to an object oriented model and based on

The Data Model can be changed in the Webinterface

File System
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" LinkAhead is OpenSource!

LinkAhead is the professionally maintained version of the community project CaosDB. The
\Iicense IS AGPLv3. The concepts were published in the journal data.
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LinkAhead can be controlled using multiple
user interfaces.

~

User Interfaces

For high level data access, e.g. browsing,
querying and viewing data, users access
LinkAhead via the WebUI which is a web
frontend to LinkAhead. It also integrates a
graphical editor for the data model.

For data analysis and automation the
Python Client is used.

All LinkAhead Clients communicate with the
\LinkAhead Server using the XML API.
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Specialized Views

Field Goal Attempts Per Game
@-Stats

-m

2020-01 7 0.413 2 0.667 5 0.355 0.474 3
2019-12 PG  33.8 7.3 13.9 0.53 0 0.4 0.048 7.3 13.4 0.546 0.531 3
2019-11 PG  33.7 7.3 13.9 0.527 0.1 0.5 0.125 7.3 13.4 0.542 0.529 3
2019-10 PG  33.5 7.1 13.3 0.532 0.1 0.5 0.132 7 12.8 0.547 0.536 3.1
2019-09 PG  33.7 6 11.3 0.529 0 0.1 0 6 11.2  0.536 0.529 3.1
2019-08 PG  29.7 6 11.2 0.53 0 0.1 0.287 5.9 11.2  0.532 0.531 1.7
2019-07 PG  32.9 6.8 13.1 0.521 0 0.1 0.331 6.8 13 0.522 0.522 2.6
2019-06 PG  30.5 6 11.7 0.514 0 0 0 6 11.7 0.515 0.514 1.7
2019-05 PG  32.3 5.9 9.5 0.623 0 0 0 5.9 9.5 0.625 0.623 1.7
2019-04 PG  20.7 3.5 5.7 0.608 0 0 0.5 3.5 5.7 0.609 0.61 1
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File System A

LinkAhead does not store the data files itself

Inside a database, but indexes existing file

systems. This has several advantages:

e Interoperability with other software
operating on the file system

e Existing data can be directly used

* No change in established scientific
workflows required
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4 Automatic Data Insertion

A crawler that has to be adapted to the
requirements of the use case can periodically
run and automatically index files on the file
system.

LinkAhead stores links to files and file hashes
In order to be able to check the file system

for consistency.
Experiment |
- Labnotes a
- MRI-Data
- Images

generate

finger print ’

(File Structu rej

(LinkAhead—Serverw

Experiment
- UltraSound-Data _
- j_\!E_xperiments EXperlment
v [ E?K-Seﬂes
v 3;};‘;—502 9 {1Experiment
LD insert or update | |1 [{Experiment
v B3 2_(‘)i1:q~a02e-502_secondary based on ﬁnger
B ot : 1 |- Labnotes
-:;tr:Toézsta prlnt 17 MRI-Dat
| - @2019.0210 | 1- | -Data
[Jimages ] - mages
[ labnotes
1 MRI-Data - UItraSound—DataJ

[ UltraSound
& J k

(Sourcecode on gitlab. com)

/)
( Demo

LinkAhead &

=



