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Design for ‘concurrency’
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Parallel Processors M i i
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(Thread Parallel)

®
O
-
e
o
—
(-
ey
—.I‘

Gaming / Graphics Reconfigurable Digital Systems

\' FPGA
(Data Flow Parallel)

24’y London
Y Stock Exchange Group




M-millennium

information technologies

Fabrication Technology
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Fabrication Technology
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Evolution M millennium

More Cores , Integrated Memory, I/0 & Graphics...
{Scaling / Efficiency}

Models, Languages, Libs ... Hard IP, Soft IP, SoC, High Level Synthesis...

{Transformation}
GP-GPU FPGA

ull + R+
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Interconnects

8000x BW ; Latency Wall @ ~300 ns
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Challenges v, el

e Heterogeneous design space — Continuously Expanding Horizon
ﬁ e Constrained by interconnect speeds / synchronization — Inefficient Boundaries
I e Coarse-grained design partitioning — Compromises in Solutions

* Deal with a mix of tools and methodologies — Complexity / Skill Specificity

Heterogeneous Approach - Differentiator or Killer?
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Business Model
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Value Creation
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Value Creation
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Predictably high

performance
Business Model Space efficiency
Transformation
Paradigm Shift

Energy efficienc
Functional &Y y
Enhancement

Non-Functional
Enhancement
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Case : Real Time Market Data
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* Coarse — grained mapping to Processors
* Realtime — FPGA / Rest CPU
e Sub-component on FPGA
* Matching scalability
e Boundary inefficiency
» Use case based optimization

Consistent (>10x) performance at best space
efficiency.

* Best Execution Transparency

* (Open Access

* Increased liquidity

* Balanced Performance & Configurability
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The Convergence

Direct Cache Access (PCle 3)
NVLink (I1BM)

NVLink
Multi-Chip

GPU Direct
(P2P PCle)

P2P PCle
(PCle 3)
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Direct Cache Access (PCle 3)
CAPI (IBM)
FPGA On-Die (Intel)

P2P PCle
(PCle 3)
3D FPGAs
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Goldilocks Problem Gets Complex M- e

{Extension}
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Tackling the Challenge M

“Fine-Grained Modular Designs”
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Value Creation

Business Model
Transformation

Paradigm Shifts

Functional
Enhancement

Non-Functional
Enhancement
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Brute force solutions in real-
time for complex problems

Sensitive to emerging
data & predictive
analytics

Deep learning,
speculation & statistical
processing
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Value Creation

Real time visibility into risk,
margin and portfolio

Business Model optimization
Transformation

Paradigm Shifts Self healing systems
Functional

Enhancement

Non-Functional Technology agnostic
Enhancement Post-Trade Description

Language (PDL)

245 London

. ' Stock Exchange Group




Case : Real Time Risk
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08:00 - 15:59 16:00 - 17:00
Blind to potentially critical / competitive information Late visibility
1 I | 1 I | |
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Real-time processing

A

08:00-17:00
Real-time availability of information

11:00 12:00 13:00

Mear-real-time batch processing

14:00

(Value-added information)
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Thank you
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