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Data management challenges

4 Data lifecycle )

FAIR data: Data should be Findable, Accessible, Interoperable, Reusable.
: . Valuable data = Interoperable, reusable data.
Data lifecycle: Data management must encompass the full data lifecycle. CaosDB integrates data from all lifecycle stages

Semantic data: Knowledge and data usability can be at danger if only single \and connects the data sets via semantic links. /
experts know the context in which measurements were obtained, how intermediate
results should be interpreted and in general what some data "means".

Specific requirements in science: Ever-changing research questions, new
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devices and experimental protocols, custom-written software, good scientific Data Analveis pri] —
practice requirements and low budgets demand solutions which allow for an agile — yols ool |
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4 ELN integration: key to user acceptance )

ELNs (Electronic lab notebooks): device and experimental settings, semi-structured
Data: Critical for filtering and analysis
Approach: Automatic integration of ELN data into data management system
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_/ 4 CaosDB's data model

- Inheritance structure of RecordTypes.
~ - gecgrcés (= data) may choosfe to have additional Properties.
- - - - Graded importance system for Properties.
Good Scientific Practice: (Grrin) \_ /

Retain old versions of your data [ CaeEd
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Record Types

Properties

- Data can be changed, but old versions are kept.

- Unique identifier for each version: reference can __tools ] (Octavelib) =2 i atior —
\be either to HEAD or to specific version. / y / mmmso--s . (2 simulationLength
(PycaOSDBJ ' Rlibrary , T: SimulationLength < — )
—= —_— . T dT: SimulationTimestep | oating point number [s]
e - Web REST gRPC A
ey 270 | 2 O o e GU| AP| AP| aSimulationTimestep
',‘fj')?// 7 e A %fﬁzlﬂ;ﬁo floating point number [s]

"y TissueSimulation

CaosDB Server

<. _7Z
sx: SpatialExtent a SpatialExtent
sy: SpatialExtent
SQL backend Fil b k d model: CardiacModel floating point number [m]
e packen
Version ID Date User I- ------- /
. H . 1
cf205bfa 2021-03-17 10:45:46 admin@PAM MariaDB| [MySQL Flt!-e : Object
system ' :
This Version 595403aa 2021-03-17 10:44:45 admin@PAM y : store , "4 P CardiacModel
_______ |
bfelad2c 2021-03-1710:42:39 admin@PAM local / :' T description: text
network , Cloud equations: text
6993a99¢ 2019-09-1115:13:38 admin@PAM e e - == = = !

4 )

Flexible file backend < "is-a" relation
/ \ 4 | o € —— Reference
= el CaosDB does not natively store file
Permissions & Roles content, only references to files.
- Keep private data protected, publish selected data. - Interoperable with other 4 Automated data crawler )
- Fine-grained permissions system, selectively for software.
viewing, modifying, deleting, creating, ... - Use existing data as-is. Framework for automated data integration:
\-Role-based access control and ACLs for users. Y - Scientists can continue to use - Find new or changed raw data.
———— their workflows. - Simplifies integration with existing systems.
e ———— - [WIP] Abstract object store for \_ - Based on Python library.
repositories, S3 buckets, ...
results = db.execute query[l J
C++, Julia, Octave/Matlab Client (gRPC API) Data sources
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