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future capacity needs, and plan 
expansions more effectively.

3.	 Predictive maintenance: DCDT 
can monitor equipment per-
formance in real time, predict 
potential failures, and recom-
mend proactive maintenance 
schedules and corrective ac-
tions to minimize downtime.

4.	 Thermal management: DCDT can 
model airflow and temperature 
distributions within the data 
center, allowing for optimized 

cooling strategies and identifi-
cation of hotspots.

5.	 Disaster recovery and risk man-
agement: By simulating various 
disaster scenarios, DCDT can 
help develop and refine disaster 
recovery plans and identify 
potential vulnerabilities in the 
data center infrastructure.

6.	 Performance optimization: DCDT 
can analyze workload patterns 
and resource utilization to 
optimize server configurations, 
network traffic, and application 
performance.

7.	 Security enhancement: DCDT 
can model potential security 
threats and vulnerabilities, 
allowing for proactive security 
measures and faster incident 
response.

8.	 Scenario planning: DCDT can 
provide insight into the behav-
ior of the system before changes 
are made to the physical data 
center. For example, to estimate 
the energy consumption or 
cost of a workload or job before 
it’s executed. Another exam-
ple would be to test software 

patches or test network config-
uration changes on the twin 
before committing them to the 
production environment.

DCDT can be used in different phases 
of the data center life cycle: planning/
design, construction, and operations.4

For illustration, consider the follow-
ing scenario for planning and bringing 
up an actual data center using a digital 
twin. The physical construction of a 
powerful AI data center begins, but its 
digital twins are already complete. Ad-
vanced software tools are used in concert 
to create a holistic simulation of how the 
data center will behave, both logically 
and physically. The insights garnered 
from these digital twins accelerate the 
data center construction using parallel-
ism, saving months in system setup.

Architects design, configure, preval-
idate, and automate the network to op-
timize data movement leveraging blue-
prints from other generative AI facilities. 
These designs are then exported into a 
virtual environment and overlaid with 
facilities data to provide planning for 
rack layouts, cabling, power consump-
tion, and computational fluid dynamics 
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FIGURE 3. Digital twin and physical 
world.
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FIGURE 4. DCDT complements existing management layers by providing additional complex functionality, such as what-if analysis, 
advisory, exploring opportunities for optimization, understanding aging, and so on. A distinct advantage stems from modeling  
physical artifacts and then connecting to them.


