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OZET

Veri Zarflama Analizi (DEA) Kullanilarak Proje Yonetiminde Yapay Zeka

Entegrasyonunun Verimliliginin Analizi: Bir Veri Merkezi Uzerine Durum Cahsmasi
Muath Qannita

Yapay zeka (YZ) is yiiklerinin dijital ekonomide hizla yayginlagsmasiyla birlikte, veri
merkezlerinin bu yiiksek hesaplama giicii gerektiren taleplere uyum saglayacak sekilde
altyapilarini ve operasyonel modellerini yeniden sekillendirmeleri gerekmektedir. Bu tez, 1
MW Kkapasiteli bir veri merkezi ortaminda YZ is yiikii entegrasyonunun verimliligini
degerlendirmek amaciyla yapilandirilmis bir proje yonetimi yaklasimi uygulamakta ve
performansi maliyet, zaman, kalite ve yatirnm getirisi (ROI) boyutlarinda 6lgmek i¢in Veri
Zarflama Analizi (DEA) yontemini kullanmaktadir. Calismada ti¢ farkli is yiikii senaryosu
analiz edilmistir: Segenek 1 (YZ’siz), Segenek 2 (%20-30 YZ), Secenek 3 (%50 YZ).
Baslangic DEA sonuglari, YZ destekli yapilarin kaliteyi sinirli 6l¢iide artirsa da, artan
maliyet ve proje siiresi nedeniyle genel verimliligi diisiirdiigiinii gostermektedir. ki ek
senaryo analizinde ise; (1) artan YZ altyap1 maliyetlerinin etkisi ve (2) ROI’nin ¢ikt1 faktorii
olarak dahil edilmesi incelenmistir. Bulgular, YZ segeneklerinin yalnizca yiiksek ROI
saglandiginda ve hizli geri doniis siiresiyle verimli hale geldigini gostermektedir. Sonug
olarak, en verimli strateji; kapasitenin %80-901n1 geleneksel is yiiklerine, %10-20’sini ise
Olgeklenebilir YZ uygulamalarina ayirmaktir. Bu hibrit yaklasim, mevcut verimliligi

korurken gelecege uyum saglar. Calisma, proje yonetimi ile DEA yontemini entegre ederek
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veri merkezi tasarimi ve is yiikii planlamasi i¢in karar vericilere uygulanabilir bir ¢ergeve

sunmaktadir.
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ABSTRACT

Analyzing the Efficiency of Al Integration for Project Management employing DEA:
A Case Study for A Data Center

Muath Qannita

As artificial intelligence (AI) workloads continue to expand in the digital economy, data
centers must adapt their infrastructure and operational models to support these
computationally intensive demands. This thesis evaluates the efficiency of Al workload
integration in a I MW data center environment by applying a structured project management
approach and using Data Envelopment Analysis (DEA) to assess performance across cost,
time, quality, and return on investment (ROI) dimensions. Three workload scenarios are
analyzed: Option 1 (no Al workload), Option 2 (20—-30% AI workload), and Option 3 (50%
Al workload). The baseline DEA results show that Al-enhanced configurations slightly
improve quality, result in substantially increased costs and extended project timelines,
thereby diminishing overall operational efficiency. To further explore this trade-off, two
scenario analyses are conducted: (1) evaluating efficiency under increasing Al infrastructure
costs, and (2) introducing ROI as an additional output factor. The findings show that Al
options remain viable only when ROI is high and breakeven is achieved within a short time
frame due to the fast pace of technological change. The study concludes that the most
efficient and future-resilient strategy is to allocate 80—90% of capacity to traditional

workloads and 10-20% to scalable Al deployments. This hybrid approach balances current



efficiency with long-term adaptability. The research contributes a practical framework for
decision-makers by integrating DEA with project management principles to guide data

center design and workload planning.
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