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That Obscure Object of Latency
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T7 Highlights 2025

▪ T7 daily requests on April, 7th: 1.25 billion

▪ Eurex: 460 million

▪ Xetra: 759 million

▪ Boerse Frankfurt on April, 7th (separate T7 instance): 60 million

▪ Eurex quotes on April, 7th: 8.22 billion 

▪ Xetra quotes on April, 7th: 806 million 
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Internal

T7 Highlights 2025

▪ T7 daily requests on April, 7th: 1.25 billion (vs. 857 million in 2023)

▪ Eurex: 460 million (vs. 348 million in 2023)

▪ Xetra: 759 million (vs. 487 million in 2023)

▪ Boerse Frankfurt on April, 7th (separate T7 instance): 60 million (vs. 54 million in 2022)

▪ Eurex quotes on April, 7th: 8.22 billion (vs. 5 billion in 2022)

▪ Xetra quotes on April, 7th: 806 million (vs. 514 million in 2023)
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T7 Highlights 2025

▪ T7 peak input rate on June, 5th: 201 thousand/second

▪ Eurex (March, 13th): 118 thousand/second

▪ Xetra (April, 16th): 92 thousand/second

▪ One Xetra partition (April, 16th): 20 thousand/second

▪ One Eurex product (April, 9th): 16 thousand/second
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T7 Highlights 2025

▪ T7 peak input rate on June, 5th: 201 thousand/second (vs. 137 k/s in 2023)

▪ Eurex (March, 13th): 118 thousand/second (vs. 76 k/s in 2023)

▪ Xetra (April, 16th): 92 thousand/second (vs. 70 k/s in 2023)

▪ One Xetra partition (April, 16th): 20 thousand/second (vs. 14 k/s in 2024)

▪ One Eurex product (April, 9th): 16 thousand/second (vs. 9 k/s in 2023)

18 September 2025



Internal

T7 Challenges

▪ More volume

▪ Higher input rates

▪ More functionality

▪ Less dramatic CPU performance increases

18 September 2025



Internal

T7 as a Machine

18 September 2025

Functionality

Maintainability

Stability
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Tech Refresh

▪ End of 2024

▪ Infiniband to Ethernet

▪ 2 x 12 cores to 2 x 32 cores servers

▪ Hybrid PTP + SyncE
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Tech Refresh - Results

▪ Although nominally lower single core performance, increased performance due to:

▪ Gateway/Matcher/Marketdata Publisher fit into one NUMA domain

▪ Second socket free for the persistence layer

▪ Increased PTP performance, e.g. consistently between 4 and 5 ns RMS

▪ For higher quality timestamps in our monitoring

▪ Increased stability due to Infiniband exit
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Tech Refresh - Results

18 September 2025
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Tech Refresh - Results

18 September 2025
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Tech Refresh - Results

18 September 2025

(PTP performance on servers, y-axes in nanoseconds, one color per server)
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Tech Refresh – EOBI Latency

▪ T7 market data 

paradigm:

▪ Public before private

▪ Primary EOBI 

stream before 

secondary (A vs. B)

▪ Since April: 

improvement of A/B 

differences
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Tech Refresh – Per-Frame Timestamping

▪ Hardware receive timestamp (t3n) for alle TCP segments

▪ Quite a few edge cases to consider and test

▪ Started enabling this functionality begin of June
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LF Gateway Latency
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LF Gateway Latency

18 September 2025

▪ What happened here?

▪ Cross-Room network connection improvements, end of January

▪ Hardware Receive Timestamping and kernel by-pass, since July

▪ Improved thread setup, since August

(different color, 

different partition)
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Congestion

▪ Monitoring throughput in T7

▪ Input rate greater than processing speed

▪ -> transactions/updates are queued

▪ Goal: reduce congestion by optimizing software/setup
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Congestion

▪ Examples:

18 September 2025

▪ Shows queueing in the matcher core

▪ Trend visible (one color per month, lighter -> older)
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Colocation – Steps since last Open Day

​28 Sep. 
2024

Cash Markets 
– Introduction 
mid-layer 
switch;
tech refresh 
market data  
access-layer 
switches
(B-side)

5 Oct 
2024

Colo 2.0 –
Replacement 
customer 
cassettes 
started

12 Oct. 
2024

EUREX 
– Tech 
refresh 
order 
entry 
access-
layer 
switches 
(A-side)

26 Oct 
2024

EUREX 
– Tech 
refresh 
order 
entry 
access-
layer 
switches 
(B-side)

9 Nov. 
2024

EUREX 
– Tech 
refresh 
market 
data 
access-
layer 
switches 
(A-side)

23 Nov 
2024

EUREX 
– Tech 
refresh 
market 
data 
access-
layer 
switches 
(B-side)

11 Jan. 
2025

Cash 
Markets 
–
Firmware 
upgrade 
market 
data 
switches 
(A-side)

25 Jan 
2025

EUREX 
–
Firmware 
upgrade 
market 
data 
switches 
(A-side)

8 Feb. 
2025

EUREX & 
Cash 
Markets –
Firmware 
upgrade 
market 
data 
switches 
(B-side)

15. Feb 
2025

Cash 
Markets 
– Tech 
refresh 
order 
entry 
access-
layer 
switches 
(B-side)

22 Feb. 
2025

EUREX 
– Four 
new 
order 
entry 
access-
layer 
switches

22. 
March 
2025

Colo 2.0 –
Replace-
ment of 
customer 
cassettes 
completed

29. 
March 
2025

Cash 
Markets –
Firmware 
upgrade 
order 
entry 
switches 
(A-side)

26. April 
2025

EUREX –
Firmware 
upgrade 
order 
entry 
switches 
(A-side)

10 May 
2025

EUREX –
Firmware 
upgrade order 
entry switches 
(B-side)

Cash Markets 
– Tech refresh 
order entry 
switches        
(B-side)

Apr –
June 
2025

Second field 
test cable 
length 
normalization 
project

2026

Planned 
execution:

improved 
cable length 
normalization
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Colocation – Market Data Port Differences

Latency (ps)

C
u
m

u
la

ti
v
e
 p

ro
b
a
b
ili

ty

• Switch: Cisco 3550T

• Sample August, 2025

• One color per port

• Ports of one switch

• δp,i = t9a,p,i – t9m,i

• dp,i = δp,i – minq δq,i

• i: packet number

• p, q: port numbers

• t9m: timestamp before switch

• t9a: timestamp after switch
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• Tech refresh worked out well

• In spite of volume increases T7 latency stays low

• After the tech refresh is before the next refresh

Conclusion
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• Even better clock synchronisation

• SyncE down to the server

• PTM

• Making T7 ready for chiplet CPU architectures

• Colocation improvements

Outlook
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Outlook

18 September 2025

• Core to core latency in nanoseconds (ns)

• (lower number/darker blue -> better)

• Higher latency cross chiplets

•              ’                     

with newer chip generations
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Timestamp Overview

18 September 2025



Internal
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This content is for informational purposes only. None of the information constitutes investment advice or an offer to 

sell or the solicitation of an offer to buy any contract, share or other financial instrument. This content is only for use 

as general information and all descriptions, examples and calculations contained are for illustrative purposes only.

Deutsche Börse AG, Frankfurter Wertpapierbörse (FWB®, the Frankfurt Stock Exchange), Eurex Frankfurt AG, 

Eurex Deutschland and Eurex Clearing AG and Deutsche Börse Digital Exchange 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 willful 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. 

 

Trademarks 

The following names and designations are registered trademarks of Deutsche Börse AG or an affiliate of Deutsche 

Börse Group:

1585®; A7®; Buxl®; C7®; CDAX®; CEF®; CEF alpha®; CEF ultra®; CFF®; Classic All Share®; Clearstream®; 

CX®; D7®; DAX®; DAXglobal®; DAXplus®; DB1 Ventures®; DBIX Deutsche Börse India Index®, Deutsche Börse®; 

Deutsche Börse Capital Markets Partner®; Deutsche Börse Commodities®;  Deutsche Börse 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®; ÖkoDAX®;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.

EEX® is a registered trademark of European Energy Exchange AG. 

TRADEGATE® is a registered trademark of Tradegate AG Wertpapierhandelsbank.

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

Expert – Xetra/Eurex Application Development Trading

Deutsche Börse AG

Mergenthalerallee 61

65760 Eschborn

GERMANY
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