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Towards Cloud Databases
(from the perspective of Analytic Databases and OLAP, i.e., for DataWarehouses, BI, and Big Data Analytics)

SAP / H. Plattner / HPI

EXASOL 2007/2016

Snowflake 2016

{Closed Source}

SanssouciDB
{Closed Source}

HANA
(↻ HPI „Hyrise”, 
SanssouciDB?,

MaxDB, ASE/IQ?,
P*Time, Trex)

{Closed Source}

EXASOL

{Closed Source}

Snowflake
(↻ AWS S3/EC2)
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Current Scientific Trends (SIGMOD, VLDB, SoCC)

• Use machine learning and large language models to augment or replace core 
database components such as query optimization, tuning, and user interaction

• Separate compute, storage, and memory into independently scalable layers to 
enable flexible, cloud-native architectures (Linear Scalability for NoSQL/ 
NewSQL/MPP-DBMS traditionally by Shared-Nothing → Shift to Shared-Disk 2.0)

• Design fully managed serverless systems with fine-grained, per-query elasticity and 
pay-as-you-go execution (auto-scaling) 

• Build self-managing databases that automatically tune, optimize, and test 
themselves with minimal human intervention (AIOps for DBMS)

• Efficiently share infrastructure across multi-tenancy through advanced scheduling 
(scaling cloud DBs is now as much about resource orchestration as query processing)

• Balance high performance with security, privacy, and compliance in shared cloud 
environments (i.a., balancing with encryption and isolation in shared analytics)

• Leverage non-commodity hardware (e.g., GPUs, RDMA, CXL, non-volatile memory) to 
improve database performance and scalability (best paper award on CXL → Compute 
eXpress Link is an open standard interconnect for high-speed, high capacity CPU-to-
device and CPU-to-memory connections…)

• AI-native databases (Vector Databases as well as LLMs inside RDBMS)
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„You're crazy
if you don't start in the cloud;

you're crazy
if you stay on it.“

Sarah Wang and Martin Casado @ Andreesen Horowitz (2021)

The Cost of Cloud, A Trillion Dollar Paradox

Big Data, Cloud & NoSQL [KI-4/IK-5/MI-6/II-6]
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Christoph P. Neumann
OTH Amberg-Weiden
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Venture Capitalists Realism

https://a16z.com/the-cost-of-cloud-a-trillion-dollar-paradox/
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Is the Cloud Still
Just Infrastructure?

Rethinking Data Processing
in Intelligent Systems

Radio Edit
(~ 2½  minutes)

Extended Mix (8 minutes) with Lyrics

https://suno.com/s/EPWfpZ2DxXLXybwM

https://suno.com/s/EPWfpZ2DxXLXybwM
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Cloud as centralized infrastructure element

▪ Data is massively distributed

▪ Data in industrial context is usually extremely distributed with doubtful internet connection

▪ Sending all data to the cloud is economically nonsense

▪ Data processing results are frequently required where the data originates

▪ The world trends to de-globalization

▪ A lot of different data privacy rules apply nowadays

▪ Not all cloud providers can be used anywhere

▪ Data and digital sovereignty is becoming a more popular topic

Wolfgang Forstmeier
Siemens AG

Germany

YOUR 
Photo
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Cloud as centralized infrastructure element

▪ AI and Agentic workflows 

▪ Re-evaluate the Software as a Service (SaaS) model when the primary "users" are no longer humans 
but intelligent agents or AI

▪ Inferencing tends to be a more distributed mechanism

▪ Training of models needs heavy compute and large datasets

▪ More event driven and coordination tasks for cloud environment

▪ Combining Virtual and Physical world

▪ Inferencing needs real-time capabilities

▪ Local execution of models due to autonomy and resilience requirements

▪ Data is only valid for a very short period (movement of robot arms)

▪ Contextualization, re-training, training, can/should be done in a higher-level based system.

Wolfgang Forstmeier
Siemens AG

Germany

YOUR 
Photo
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It is becoming the operating layer of intelligent systems

➢ It orchestrates intelligences

▪ Not just compute and storage anymore

▪ Coordinates data, models, and decisions

➢ Distributed processing is the new normal
▪ Intelligence runs across device, edge, and cloud

▪ Placement depends on latency, cost, and privacy

➢ Data pipelines are now intelligence pipelines
▪ From ETL (extract, transform load) to real-time stream processing

▪ Continuous ingestion, inference, and feedback

Raju Shrestha
OsloMet – Oslo Metropolitan 

University, Norway

The cloud is no longer just infrastructure!

➢ AI makes the cloud active

▪ Optimizes scaling, routing, 
and scheduling

▪ The cloud help shape 
system behavior
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We must rethink cloud architecture for intelligent systems

➢ Architecture must support the full loop

▪ Sense, process, infer, learn, respond

➢ Governance must be built in

▪ Data lineage, sovereignty, trust, explainability

➢ Edge + cloud is the winning model

▪ Local responsiveness + global coordination

➢ Metrics must expand
▪ Performance, cost, energy, privacy, resilience; not uptime alone

Raju Shrestha
OsloMet – Oslo Metropolitan 

University, Norway

The cloud is no longer merely infrastructure - it is the adaptive control layer 
where data, intelligence, and governance converge.
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▪ Cloud today is more than just infrastructure !
▪ It provides all necessary building blocks to build AI-

native and traditional/non-AI applications

▪ It serves as an end-to-end orchestration platform 
with support for auto-scaling

▪ Latest trends and developments in application 
engineering (e.g. new LLM models, RAG, etc. ) are 
immediately made available to use

▪ It keeps improving behind the scene

▪ However, most, but not all need it. On-prem still 
remains relevant for regulated and latency-critical 
systems

Kunal Rao
NEC Laboratories America, Inc.

Princeton, NJ, USA
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Cloud as Intelligence Platform

▪ Distributed Processing
▪ Moving from centralized processing to edge and hybrid architectures
▪ Field devices are also part of the picture now and can be cloud orchestrated and coordinated with other 

resources and not just fleet-managed
▪ Modern Edge/Field devices have increased processing power, allowing local processing to avoid the costs of 

moving raw data, especially in large fleets

▪ Trust and reliability
▪ Edge-to-cloud continuum increase the trust in the systems and improves the reliability
▪ Synchronized workload migration with zero downtime on a edge-to-cloud continuum increases the system 

reliability specially in catastrophic scenarios

▪ Coordination of intelligent systems
▪ Cloud has system optimizer
▪ Cloud  has central coordinator for intelligent systems, not only for training but acting has task intelligent store

Jorge Carola
Siemens SA

Portugal
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