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Intraday power trading

Power must be produced and used simultaneously. Electricity
storage is still very expensive. Supply must meet demand
exactly in the power grid otherwise there is an imbalance in the

grid.

For that reason intraday power is traded 24/7
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Overview of the Powermarket (timeline)
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What is balancing energy?

A power grid has to maintain a certain frequency.
The balancing energy is a power consuming or
producing capacity that is added to or taken off the
grid in case the frequency steers too far away from
the stable level.
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Intraday power trading

Intraday trading exists primarily to limit shortfalls or surpluses in the balancing group. This helps meet your
forecast in demand or supply in the balancing group and therefore reduces potential imbalance costs.

Intraday trading is particularly useful for adjusting to unforeseen changes in power production and
consumption by allowing the traders to buy or sell power until 5 minutes before delivery. The unforeseen
change could come from an outage of a power plant, higher production of renewable energy as a result of a

change in the weather forecast.
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Contractual agreed Service Level Agreements

Availability:

The contractual agreed SLAs for availability
allows us only to have a couple of hours
downtime per year
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Challenges of developing 24/7 Applications

Software Quality

= Developing highly performant and highly available applications requires special approach to
software development.

Maintenance and Updates

= Regular maintenance and system updates without interrupting the trading process.

Continuous System Monitoring and Real-Time data Analysis

= Ensuring application performance round-the-clock requires constant system monitoring. Handling
real-time data, analyzing it, and making quick decisions.

Scalability

= The ability to scale up during peak trading hours without affecting performance.
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Challenges of developing 24/7 Applications

Technical Glitches

= |dentifying and fixing technical glitches in real-time to maintain seamless operations.

Redundancy and Backup

= Developing redundancy and backup systems to prevent complete shutdowns.

Integration with Other Systems

= Ensuring smooth integration with other systems and platforms.

User Support

* Providing 24/7 user support and resolving issues instantly.

Security and Compliance

» Protecting the application from cyber threats and ensuring data privacy 24/7 while .
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Software Quality, Maintenance and
Updates

Limited amount of downtime during the year, no “release/maintenance
days”

Strong focus on software quality, stability and performance

Automation and quality gates

Testing esp. performance testing, long-running tests, fuzzy testing

Virtualization is essential for functional testing

Kafka as a data source including historical data

Multiple instances of components running in master-master mode

Releases and maintenances done via seamless upgrades
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Automated Quality Control

= Pull requests
= Nightly builds
= “Definition of Done” checks

\Vilo]g=RigP-1alR<JOI0MM - Deployments

= Testing

automated S el
" " = Compliance
pl pel INES = Dedicated module and utilities quality gates
= Cleanups

= Releases
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Scalability, Technical Glitches,
Redundancy, Integration with Other Systems

Virtualization is essential for fast growing markets

Configuration as a Code is fast to setup and
enables us to recover fast to the functional state

Stretched Clusters

Stateless Microservices enables us to replace parts
of systems fast

Automation — minimized human input

Self-Healing

Capacity Reports
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Continuous System Monitoring and
Real-Time data analysis

Observability  Monitoring
services

Alerting

Elastic stack for logs analysis

CheckMK - Infrastructure & Application Monitoring
InfluxDB — Real time data analytics

Prometheus in the future

Network analysis (Packet Beat)
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Self-healing example

incoming-webhook APP (
Service PROBLEM notification
Host: m 2(IP:
Service: Filesystem /shrd
State: CRITICAL

Additional Info

95.06% used (927.66 of 975.90 MB, warn/crit at 80.00%/90.00%)(!!), trend: +301.83
MB / 24 hours

Please take a look: @cmkadmin

Check_MK notification: Thu Aug 24 03:

Service RECOVERY notification
Host: n. _ 2 (IP:
Service: Filesystem /shrd

State: OK

Additional Info
59.59% used (581.50 of 975.90 MB), trend: +61.54 MB / 24 hours

Please take a look: @cmkadmin

Check_MK notification: Thu Aug 2 EST :
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Monitoring Dashboard Example
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Security and Compliance

Onboarding security and compliance for the new
technologies is challenging

Dedicated Security and Compliance teams involvement

Automated scans of infrastructure, services and the code

Restricted access and strong access security measures

Dedicated network areas

Disaster Recovery Plans
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User Support and People Involvement

People pro-activity during business hours

24/7 On-call support

Critical Business Processes

Cross team troubleshooting

Escalation processes

Keep eye on the industry and trends in the area
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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.
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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.
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