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Our motivation

= Low and deterministic latency means reduced risk for our customers
= Qur target: constant low latency especially in high load situations (aka bursts)

= Qur customers are constantly getting faster and send us more transactions in sharper peaks

— requires higher throughput on our side
= Working with bleeding edge technologies H our passion ‘5

= Being prepared for further all-time-highs



Why do we care about latency?
Status Quo
What are the challenges?

How do we address them?



T7 — Highlights

I L

Daily Requests (T7®) 13-Mar-2023 857 Million
Daily Requests (Eurex) 15-Mar-2023 348 Million
Daily Requests (Xetra) 13-Mar-2023 487 Million
RTT Latency (t 3ntot 4 in ys) 04-Aug-2023 Eurex HF  OptHF FutHF  Xetra HF
Average 381 575 117 25
Median 52 56 44 20
Market Data (EOBI) Latency (t 3ntot 9, us) 04-Aug-2023 Eurex Options Futures Xetra
Average 637 997 101 22
Median 54 72 29 18
Peak Input Rate per second (T7/®) 26-Apr-2023 137 kHz
% of Non-persistent Orders 04-Aug-2023 98.6% (Order Entry)

t 3n — PS Gateway In timestamp taken by the network card
t 4 —time taken by the ETI gateway when a response/notification is written to the socket
t 9 —time taken by EOBI publisher before the first respective UDP datagram is written to the UDP socket



T7 — Latency and Volumes
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Futures Latency (HF sessions only)
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For further details please check out our presentation

Insights into Trading System Dynamics

Updated in May 2023



https://www.eurex.com/resource/blob/48918/e8d4df56f75c9a96fb0f6fff6b18a14f/data/presentation_insights-into-trading-system-dynamics_en.pdf
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Challenges

= Many types of customers with different requirements
= Continuously evolving functionality of T7

= Growing computing power on the customer side

= Sharper bursts

= T7 is scalable down to a product level

= All latency and throughput related low-hanging fruits have already been collected



Challenges

Latency & throughput is influenced by our customers’ behavior
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Challenges

Latency and performance improvements in T7 have an impact on the speed of incoming transactions

Time difference between two transactions in t_3n* for partition 2 (30% percentile)
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T7 — Latency Roadmap

R11.0
B Feb - Apr 2023 — Improved round-trip-time for Futures due to improved EOBI processing
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T7 — Latency Roadmap

R11.1
M May 2023 — Improvement: Pre-Trade Risk Limit activation on the next day
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T7 — Latency Roadmap
Xetra— R11.0 vs R11.1 Trade Broadcast Delay
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T7 — Latency Roadmap
Improve memory handling
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T7 —Throughput Tests
Test results of different configurations
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T7 —Throughput Tests
Test results of different configurations

Different sections on critical path

Frequency



T7 — Latency Roadmap

R12.0 Reducing complexity

Further consolidation of partition processes — less possible failover scenarios

Partition Enhanced
Specific
Gateway

Matching

E OrderBook More deterministic data distribution via EMDI
Interface

Enhanced
Market Data _ _
Interface Rollout is planned in Q1 2024

—> Integration of EMDI in the Matching Engine



T7 — Latency Roadmap

R12.0

= Avoid delay of Quote Activation processing if there are no quotes in the book
= Allow combination of Quote Inactivation and Quote Deletion in one request

= New DSCP flag for EOBI: LastQty > 1



T7 — Latency Roadmap

2024

= Hardware upgrade & migration from InfiniBand to Ethernet
= Cable equalization in Colo 2.0

= Colo 2.0 network hardware upgrade



|
Thank you! OpenDay
Sergej Teverovski 20 2 3

Head of Section — Xetra/Eurex Application Development Trading
Deutsche Boerse AG
Mergenthalerallee 61

65760 Eschborn

sergej.teverovski@deutsche-boerse.com

DEUTSCHE BORSE
¢‘/‘/ GROUP




Disclaimer

© Deutsche Borse Group 2023

This publication is for informational purposes only. None of the information in this publication constitutes investment
advice and does not constitute an offer to sell or a solicitation of an offer to purchase any contract, share or other
financial instrument. This publication is not intended for solicitation purposes but only for use as general information.
All descriptions, examples and calculations contained in this publication are for illustrative purposes only.

Deutsche Borse AG, Frankfurter Wertpapierborse (FWB®, the Frankfurt Stock Exchange), Eurex Frankfurt AG,
Eurex Deutschland and Eurex Clearing AG do not represent that the information in this publication is comprehensive,
complete or accurate and exclude liability for any consequence resulting from acting upon the contents of this or
another publication, in so far as no wilful violation of obligations took place or, as the case may be, no injury to life,
health or body arises or claims resulting from the Product Liability Act are affected.

Securities traded on the Frankfurt Stock Exchange and Eurex derivatives (other than EURO STOXX 50® Index
Futures contracts, EURO STOXX® Select Dividend 30 Index Futures contracts, STOXX® Europe 50 Index Futures
contracts, STOXX® Europe 600 Index Futures contracts, STOXX® Europe Large/Mid/Small 200 Index Futures
contracts, EURO STOXX® Banks Sector Futures contracts, STOXX® Europe 600 Banks/Industrial Goods &
Services/Insurance/Media/Personal & Household Goods/Travel & Leisure/Utilities Futures contracts, Dow Jones
Global Titans 50 IndexSM Futures contracts, DAX® Futures contracts, MDAX® Futures contracts, TecDAX® Futures
contracts, SMIM® Futures contracts, SLI Swiss Leader Index® Futures contracts, RDXxt® USD - RDX Extended
Index Futures contracts, Eurex inflation/commodity/weather/property and interest rate derivatives) are currently not
available for offer, sale or trading in the United States nor may they be offered, sold or traded by persons to whom
US tax laws apply.The fund shares listed in XTF Exchange Traded Funds® are admitted for trading on the Frankfurt
Stock Exchange. Users of this information service who legally reside outside Germany are herewith advised that sale
of the fund shares listed in XTF Exchange Traded Funds may not be permitted in their country of residence. The
user makes use of the information at their own risk.

Legal validity of this disclaimer

In the event that individual parts of or formulations contained in this text are not, or are no longer, legally valid (either
in whole or in part), the content and validity of the remaining parts of the document are not affected.

Deutsche Bérse Group 26

Trademarks

The following names and designations are registered trademarks of Deutsche Bérse AG or an affiliate of Deutsche
Borse Group:

1585®; A7®; BuxI®; C7®; CDAX®; CEF®; CEF alpha®; CEF ultra®; CFF®; Classic All Share®; Clearstream®;
CX®; D7®; DAX®; DAXglobal®; DAXplus®; DB1 Ventures®; DBIX Deutsche Bdrse India Index®, Deutsche Borse®;
Deutsche Borse Capital Markets Partner®; Deutsche Borse Commodities®; Deutsche Borse Venture Network®;
Deutsches Eigenkapitalforum®; DivDAX®; eb.rexx®; eb.rexX Jumbo Pfandbriefe®; ERS®; eTriParty®; Eurex®;
Eurex Bonds®; Eurex Clearing Prisma®; Eurex Improve®; Eurex Repo®; Euro GC®; ExServes®; EXTF®; F7®;
FDAX®; FWB®; GC Pooling®; GCPI®; GEX®; Global Emission Markets Access — GEMA®; HDAX®; INAV®; L-
DAX®; L-MDAX®; L-SDAX®; L-TecDAX®; M7®; MDAX®; N7®; ODAX®; OkoDAX®;PROPRIS®; REX®; RX REIT
Index®; SCHATZ-FUTURE®; SDAX®; ShortDAX®; StatistiX®; T7®; TecDAX®; Technology All Share®; TRICE®;
USD GC Pooling®; VDAX®; VDAX-NEW®; Vestima®; Xcreen®, Xemac®; Xentric®, Xetra®; Xetra-Gold®; Xpect®;
Xpider®; XTF®; XTF Exchange Traded Funds®; We make markets work®

The names and trademarks listed above do not represent a complete list and, as well as all other trademarks and
protected rights mentioned in this publication, are subject unreservedly to the applicable trademark law in each case
and are not permitted to be used without the express permission of the registered owner. The simple fact that this
publication mentions them does not imply that trademarks are not protected by the rights of third parties.

The STOXX® indices, the data included therein and the trademarks used in the index names are the intellectual
property of STOXX Ltd., Zug, Switzerland and/or its licensors. Eurex' derivatives based on the STOXX indices are in
no way sponsored, endorsed, sold or promoted by STOXX and its licensors and neither STOXX nor its licensors
shall have any liability with respect thereto.

STOXX iSTUDIO® is a registered trademark of STOXX Ltd., Zug, Switzerland.
TRADEGATE® is a registered trademark of Tradegate AG Wertpapierhandelsbank.
EEX® is a registered trademark of European Energy Exchange AG.

Flexible is better.® is a registered trademark of Axioma, Inc.

21/09/2023
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