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[Abstract]

In this paper, we propose BRAIDS, a boot storm mitigation plan consisting of an Al-based VDI usage
prediction system and a virtual machine boot scheduler system, to alleviate boot storms and improve service
stability. Virtual Desktop Infrastructure (VDI) is an important technology for improving an organization's
work productivity and increasing IT infrastructure efficiency. Boot storms that occur when multiple virtual
desktops boot simultaneously cause poor performance and increased latency. Using the xgboost algorithm,
existing VDI usage data is used to predict future VDI usage. In addition, it receives the predicted usage
as input, defines a boot storm considering the hardware specifications of the VDI server and virtual machine,
and provides a schedule to sequentially boot virtual machines to alleviate boot storms. Through the case
study, the VDI usage prediction model showed high prediction accuracy and performance improvement, and
it was confirmed that the boot storm phenomenon in the virtual desktop environment can be alleviated and

IT infrastructure can be utilized efficiently through the virtual machine boot scheduler.
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I. Introduction
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Fig. 1. Virtual Desktop Infrastructure
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VDI Usage Predictive Analytics System
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IV. VDI Usage Predictive Analytics
System
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Table 1. Model validation result
Metric Value
R2 Score 0.9879393
MSE 275.34835
RMSE 16.593624
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Table 2. Best Hyper-Parameters

parameter value

n_estimators 700

learning_rate 0.01
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min_child_weight 1
min_split_loss 2
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Fig. 3. Actual value vs Prediction value
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Fig. 4. Flow chart for finding out

Table 3. Host machine/Virtual machine specification

Host machine specification

0S Windows 11
CPU AMD Ryzen 5 3600
3.6 GHz, 6 Core, 12 Thread
RAM DDR4-3600 32 GB
Storage 1 SATA3 HDD, 4TB
5400 RPM, 256MB Buffer
Virtual machine specification
0S Ubuntu 22.04
CPU 1 Core
RAM 2 GB
Storage AHCI(SATA) 25GB
VM image 630M

Table 4. Total time that all VMs are ready

VMs 1 2 4 6 8 10 12
Total time
that all VMs | 58 109 | 201 | 298 | 445 | 563 | 798
are ready(s)

Average
DISK 1/0

109 | 116 | 125|127 | 11.3| 11.2| 95

Total time that all VMs are ready(s)

1vm 2VMs 4VMs 6VMs 8 VMs 10VMs  12VMs

Fig. 5. Total time that all VMs are ready
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2. Suggest booting schedule
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Table 5. Host machine, NAS and virtual machine
hardware specification

Host machine specification
0S Ubuntu 22.04
Storage SATA3 HDD 4TB=*10 each
5400 RPM, 256MB Buffer
NAS specification
Total bandwidth | 1Gbps
Virtual machine specification
0S Ubuntu 22.04
CPU 1 Core
RAM 2 GB
Storage AHCI(SATA) 25GB
VM image size 630M
Booting time 58s
Disk 1/0 for a VM 10.9mb/s

Table 6. Predicted VDI usage

Time Number of required VMs
1 8:00 a.m. 70
2 9:00 a.m. 100
3 10:00 a.m. 60
4 11:00 a.m. 30
5
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Table 7. A result of virtual machine scheduling

Booting | Booting A G Num of | Num of | Num. of
VMs .
start ready booted required | VMs | VMs not
time time (.JO € VMs | booted | booted
simul.
1 7:53 7:53:58 10 70 10 60
2| 7:54 | 7:54:58 10 70 20 50
6| 7:58 | 7:58:58 10 70 60 10
7| 759 7:59:58 10 70 70 0
8| 8:50 | 8:50:58 10 100 10 90
VI. Conclusions
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