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ABSTRACT

For decades, database software has reacted to hardware. Al-for-
Systems is about to shorten the development time gap between
them. This panel asks the DB community what genuine HW-SW
co-design should look like in the coming decade, and whether we
are organized to do it.
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1 PANEL PROPOSAL

Why is this topic of interest to the community?

Hardware and software development have largely evolved at
different paces, each on its own track, with hardware development
progressing considerably more slowly than software [6, 8]. As a
result, software has often been reactive to changes that emerged
from bigger and faster hardware [4, 9, 10, 13, 15]. In the last decade,
several companies have proposed custom hardware solutions to
accommodate their workload demands at different layers of the
stack [1-3, 7, 12]. Nevertheless, this work remains largely propri-
etary and has been affected by the same development gap between
hardware and software, with software still reacting to hardware
changes rather than co-evolving with them. Al and ML for Sys-
tems promise to significantly shorten the hardware development
cycle [11, 14]. This would narrow the gap between software and
hardware development and enable genuine co-evolution, which will
mean a real period of HW-SW co-design at every layer of the stack.
Database software is a large, complex and mission-critical software
system [5], and the database community has already engaged in
the co-design of HW-SW [1, 2, 7, 12]. The community therefore has
both the experience and the stake to lead this conversation, rather
than inherit its conclusions from elsewhere.

Do you see the panel engaging the database community
and changing their positions or schools of thought?

The panel will engage the DB community and challenge its as-
sumptions. Through the discussion created around these questions,
the database community is asked to reflect on its trajectory and on
what the next decade should look like from a research perspective,
whether in academia or in industry.
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What are possible different and diverse perspectives that
might spark a discussion?

The forward-looking part of the discussion can be split into
two sub-directions, each of which is likely to divide the room. For
example:

(1) Software continues to adapt and react to each new piece of
hardware, ultimately deciding which hardware survives in
the market. What are the consequences of this trajectory?
Do we end up spending precious resources building hard-
ware only to discard it? Does resource availability become
a hard ceiling on such development?

Hardware and software are co-designed simultaneously,
with implications at every level of the stack — storage,
memory, and compute. Is such co-design feasible? What
would the academic and industrial environment supporting
it look like? Do we have the pieces in place to build that
community?

@

A concrete flashpoint between these views is which computing
primitives to offload from software to hardware, and where to place
them. These are two questions on which the hardware, software,
and datacenter communities are likely to disagree.

What are the likely positions of the panelists? Do they
bring in ideas from different communities?

The panel will bring together speakers from both academia and
industry, spanning the datacenter, software, and hardware commu-
nities, in addition to the database community. Their perspectives
will reflect their backgrounds and the objectives within those com-
munities:

o The hardware architect is likely to argue that certain classes
of computation should be placed near the data, leading to a
decentralized computing perspective in which specialized
silicon drives the architecture.

e The database/software researcher is likely to take a more
centralized computing perspective, arguing for an abstrac-
tion layer above the proliferating accelerators so that durable,
portable database abstractions are not sacrificed to each
new chip.

e The datacenter researcher is likely to frame the question
in terms of total cost of ownership (TCO), power, and fleet
heterogeneity.

This panel composition deliberately brings ideas from outside
the DB community into a DB-oriented conversation.

What questions or prompts are given to the panelists to
prepare their opening statements?

Each panelist will be asked to prepare a short opening statement
around the following prompts:

(1) What is the single biggest lesson your community has
drawn from the last decade of HW-SW co-design?
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(2) Where in the database stack have you seen the largest bot-
tlenecks caused by mismatches between software and hard-
ware?

(3) Where in the stack do you see the highest-leverage oppor-
tunity for genuine co-design in the next five years?

(4) What would have to change in your community, i.e., incen-
tives, tooling, or training, for true co-design to be possible?

What questions will the moderator use to get the discus-
sion going?

The moderator will use the following questions to open and steer
the discussion:

(1) If the hardware development cycle truly shortens, which
long-standing database abstractions become assets?
Which computing primitives should be offloaded from soft-
ware to hardware, and where in the system should they live,
e.g., near the data, in the memory hierarchy, or centrally?
In a world where new accelerators arrive constantly, is it
responsible to keep building hardware that software may
discard within a year? Where is the resource ceiling?

Do we have the academic and industrial structures, i.e.,
venues, joint programs, shared benchmarks, to support
simultaneous HW-SW co-design? If not, what is missing?
If this panel reconvened in ten years, what is the one thing
you would want the DB community to have done differently
starting now?

(2)

6
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This panel will provide a multi-perspective view on the evolution
of HW-SW co-design for the next decade and will help identify
what the research community is currently missing and what it could
do to build a proactive, rather than reactive, environment.

2 PANEL COMPOSITION

This panel will be composed of one moderator and six panelists,
three of them affiliated to academia and three of them affiliated to
industry. A short introduction of the moderator and panelists who
have already confirmed their presence is found below.

Panel moderator: Monica Chiosa; affiliation: Massachusetts
Institute of Technology (MIT); contact: mchiosa@mit.edu

Monica Chiosa is currently a postdoctoral fellow at MIT. Her
current research interests include the efficient utilization of hetero-
geneous resources in the datacenter, mapping application needs to
hardware resources, and defining what and where to offload to het-
erogeneous hardware. She hopes her research will reduce the data
movement inside the datacenter and lead to a more efficient comput-
ing environment. She has both academic and industrial experience,
and during her PhD at ETH Zurich, she showed how FPGAs can
be used as pre- and post-processing devices for databases, while
integrating computation directly into the data movement path on
FPGA-based SmartNICs.
Panelists:

Jana Giceva; affiliation: Technical University of Munich (TUM);
contact: jana.giceva@in.tum.de

Jana Giceva is a professor for Database Systems at TUM since
2020. From 2017 to 2019 she was a Lecturer (Assistant Professor)
in the Department of Computing at Imperial College London. Jana
conducts research in the areas of data management and computer
systems. Her research interests are in systems support for data
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science and big data to enable efficient use of modern and future
hardware. Her research spans across multiple system sub-fields:
data processing layer, operating systems, and hardware accelerators
for data processing.

Vasiliki (Vasia) Kalavri; affiliation: Boston University (BU);
contact: vkalavri@bu.edu

Vasiliki Kalavri is an Assistant Professor of Computer Science at
Boston University, where she co-leads the Complex Analytics and
Scalable Processing (CASP) Systems lab. Before joining BU, she was
a postdoctoral fellow at ETH Zurich. She enjoys doing research on
multiple aspects of data-centric systems. Recently, together with her
team, they have been focusing on designing self-managed systems
for data stream processing, scaling graph Machine Learning training
on modern storage, and developing practical solutions for private
collaborative analytics with Multi-Party Computation.

Tae Jun Ham; affiliation: Google; contact: taejunham@google.com

Tae Jun Ham is a Senior Staff Software Engineer and Tech Lead
at Google, focusing on hardware/software performance, resource ef-
ficiency, and co-design for Google’s datacenter fleet and distributed
systems infrastructure. Specializing in cross-stack optimization, his
work bridges distributed systems and silicon microarchitecture to
untangle complex system behaviors, optimize foundational infras-
tructure, and guide future SoC designs. Prior to joining Google, he
was a postdoctoral researcher at Seoul National University.

Clemens Lutz; affiliation: NVIDIA; contact: clutz@nvidia.com

Clemens Lutz is a Senior Developer Technology Engineer at
NVIDIA, and the tech lead of the GPU-Accelerated Query En-
gines (GQE) project. His work focuses on building high-throughput
query engines by eliminating data movement bottlenecks through
GPU-native design and next-generation interconnects, primarily
driving the architecture of GQE. Before joining NVIDIA, he earned
his Ph.D. at TU Berlin on the topic of Scalable Data Management
using GPUs with Fast Interconnects.

Matteo Interlandi; affiliation: Microsoft;
contact: matteo.interlandi@microsoft.com

Matteo Interlandi is a Principal Research Scientist in Gray Sys-
tems Lab (GSL), working at the intersection between machine learn-
ing and database systems.

Before Microsoft, Matteo was a Postdoctoral Scholar in the CS
Department at the University of California, Los Angeles, working
on Big Data systems. Prior to joining UCLA, he was a Research
Associate at the Qatar Computing Research Institute and at the
Institute for Human and Machine Cognition. He obtained his PhD in
Computer Science at the University of Modena and Reggio Emilia.

The proposed list of panelist aims to cover both industry and
academia, and have different backgrounds, including hardware, soft-
ware (database) and datacenter. The panelists’ diverse background
will facilitate the discussion around HW-SW co-design both at
small-scale (chip) and large-scale (datacenter).
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