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▪ HPC

▪ Storage & Data Services

▪ Compute Portal

▪ Processing Services

▪ Support



terrabyte
a high-performance data analytics (HPDA) platform

Dr. Jonas Eberle, German Remote Sensing Data Center, 09.05.2023

June ‘23: 
Official launch of the 
terrabyte infrastructure 
at LRZ.

July ‘23:
Launch of terrabyte 
web services
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terrabyte – status quo
Hardware

Data storage (LRZ)
• 50 PB net
• Currently 6 PB dedicated for users
• GPFS Filesystem

Compute environment (LRZ)
• ca. 44.000 CPU vCores with 273 TB RAM and 188 GPUs 

with 47 TB RAM + 14 TB GPU RAM

Network line between OP and LRZ
• 10 Gbit/s line (upgrade to 100 Gbit/s possible)

Internet line between LRZ and external hubs
• 20 – 40 Gbit/s to Copernicus Data Space Ecosystem
• 10 Gbit/s to NASA Alaska Satellite Facility



terrabyte
Data

▪ Sentinel-1: SLC, GRD, NRB

▪ Sentinel-2: L1C, L2A

▪ Sentinel-3

▪ Sentinel-5p

▪ Landsat: Level-2

▪ MODIS: MOD09GQ, MOD10A1, MOD13A2, MOD13A3, MOD13Q1

MYD09GQ, MYD10A1, MYD13A2, MYD13A3, MYD13Q1

▪ VIIRS/NPP: VNP09GA, VNP13A1, VNP15A2H

▪ Meteosat: SEVIRI L1.5 DISC / HRV / VISIR

▪ DEM: Copernicus DEM 30m, 90m

SRTM DEM, Aster DEM



terrabyte Offerings
An overview

terrabyte
Compute Portal

terrabyte
HPC

terrabyte
Data services

terrabyte
Processing services*

terrabyte
Support

terrabyte
Identity Mng.

Authentication

Register

IDM-Portal

2FA-Portal

terrabyte
Storage services

DSS Web

Globus Online

* In development



terrabyte Offerings
Identity Management

▪ https://register.terrabyte.lrz.de

▪ Create a LRZ account based on your DLR login 
(or other research organizations)

▪ All accounts from DLR login have access to 
terrabyte automatically

▪ External accounts need to be added to a project

▪ https://idmportal2.lrz.de

▪ User Management (e.g., password
reset, user groups) 

▪ User Policies (e.g., export control
regulations)

▪ Management of “projects”

https://register.terrabyte.lrz.de/
https://idmportal2.lrz.de/


terrabyte Offerings
Identity Management

▪ https://simmfa.sim.lrz.de

▪ Create and manage second factor authentication (2FA) for terrabyte 
services

▪ Supports multiple 2FA devices: mobile device, Yubikey, TAN list

▪ https://docs.terrabyte.lrz.de/services/identity/setup-2fa/

▪ When do I need a LRZ project?

▪ Work with non-DLR users (e.g., external project partners)

▪ Internal project with multiple DLR institutes involved and dedicated 
storage capacity is necessary.

▪ https://docs.terrabyte.lrz.de/services/project-management/introduction/

https://simmfa.sim.lrz.de/
https://docs.terrabyte.lrz.de/services/identity/setup-2fa/
https://docs.terrabyte.lrz.de/services/project-management/introduction/


terrabyte Offerings
HPC

▪ Console login

▪ With password authentication: login.terrabyte.lrz.de

▪ With ssh key authentication: login-keyauth.terrabyte.lrz.de

login node

job(s)

terrabyte clusters

job(s)



terrabyte Offerings
Storage Services

▪ Data Science Storage: https://docs.terrabyte.lrz.de/services/data-storage/introduction/

https://docs.terrabyte.lrz.de/services/data-storage/introduction/


terrabyte Offerings
Storage Services

▪ Globus Online 

▪ Data transfer between two Globus 
Online endpoints

▪ All DSS containers can be accessed 
through Globus Online

▪ Users need to setup an own Globus 
Online endpoint to transfer data

▪ Data can be shared with non-
terrabyte users

▪ Web (https://globus.org) and 
command line interface

https://docs.terrabyte.lrz.de/category/large-scale/

https://globus.org/
https://docs.terrabyte.lrz.de/category/large-scale/


terrabyte Offerings
Data Services

▪ SpatioTemporal Asset Catalog (STAC)

▪ Metadata specification for catalogs, collections, and items

▪ STAC Application Programming Interface (API)
▪ https://stac.terrabyte.lrz.de/public/api

▪ Filter and search metadata catalog

▪ Soon: Private user and project catalog

▪ Browser

▪ https://stac.terrabyte.lrz.de/browser

https://stac.terrabyte.lrz.de/public/api
https://stac.terrabyte.lrz.de/browser


terrabyte Offerings
Data Services

Data Ingestion System 
from various data providers

EO Data Catalog

pgstac

User Data Catalog

pgstac

Data 
Discovery

Data 
Visualization

Timeseries 
Statistics

Datacube
Access

Algorithm execution



terrabyte Offerings
Compute Portal

▪ https://portal.terrabyte.lrz.de

▪ Operated by LRZ

▪ List, monitor, and manage your HPC jobs

▪ Start/Stop interactive applications

▪ Jupyter Notebook/Lab

▪ QGIS in the browser

▪ RStudio Server

▪ Visual Studio Code

https://portal.terrabyte.lrz.de/


terrabyte Offerings
Processing Services

▪ Objective: Make algorithms/processors available for on-demand execution by 
others (without sharing source code)

▪ Considerations
▪ ESA ITTs often require algorithms to be developed with reproducible technologies

▪ OpenEO

▪ OGC EO Application Package

▪ Run algorithms on other platforms (e.g., CODE-DE)

▪ Technologies under investigation for terrabyte
▪ OpenEO API

▪ OGC Application Deployment & Execution Service for OGC EO Application Package



terrabyte Offerings
Support

▪ Web: https://support.terrabyte.lrz.de

▪ Forum for various questions & comments

▪ Engagement of all users is welcome!

▪ Share knowledge with all users.

▪ Email: servicedesk@terrabyte.lrz.de

▪ JIRA-based ticketing system 
(e.g., for more private issues)

▪ Mailing list: terrabyte@lists.lrz.de

▪ Used for announcements and information 
about maintenance via mail

▪ Join by sending email to 
terrabyte-join@lists.lrz.de

https://support.terrabyte.lrz.de/
mailto:servicedesk@terrabyte.lrz.de
mailto:terrabyte@lists.lrz.de
mailto:terrabyte-join@lists.lrz.de


terrabyte Offerings
Support

▪ Examples:

https://github.com/DLR-terrabyte/eo-examples

https://github.com/DLR-terrabyte/eo-examples


Roadmap

terrabyte launch
Expansion of web services

Development of operations
Additional functionalities & services

from 08/2023 to 05/2024 from 06/2024

• STAC API

• Ingestion

• HPC SLURM

• Compute Portal

• Tutorials

• Documentation

• Support forum

• User data transfers

• Initial data integration

• User STAC API

• Compute & storage extension

• Documentation website

• STAC improvements

• Onboarding workshops

• Data integration

• Operations concept

• Service deployment concept

• Standardization of data analysis & processing 
with HPC Slurm

• OpenEO API
• OGC EO Application Package
• On-Demand processors

• Application as a Service (e.g., Database instance)

• S3 Interface for data science storage

• STAC API Subscription service

• Web-based visualization service

• Dashboards

• Service deployment with Kubernetes

• D-SDA data transfers

• SLURM REST interface



Thank you for your attention!

Project coordination


