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Factors: Varlahle request distribution, popularity distribution, video
quality with bandwidth, device power characteristics, utilization etc.

00800

sy S e Leaming W) Objectives: Placement of files with the aim of
(ORL) minimizing overall power consumption

Disk array 1 Disk array 2 Disk array NP¢

f \ f N\

|
.....

’. ..... .“. ----- .‘ ----- ‘. .‘

. <

Primary group Replica group Primary group Replica group 1 Replica group 2

sses ssssss

Mirroring, (R1=2) Triple redundancy (R,=3)

k1
N2
N

Primary group Replica groupPrimary group Replica groupPrimary group Replica group

Segments S5
(51-56)

Segments S6 S1 S2 S3 S4 S5
(S1-56)
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EH5
TABLE I
PPO HYPER-PARAMETERS.
Hyper-parameter Description Values
Learning rate Learning rate 0.0003
N_steps Number of steps to be run per policy update | 2048
Batch_size Minibatch size 04
N_epochs Number of epochs used to optimize loss 10
Clip_range Clipping parameter 0.2
Gamma Discount factor 0.9
EH6

Algorithm 1: FPA: training phase.

2 Initialize action space ({1, .... NP“}) and observation space:

Inpat: CP°, BP©, P!, PA, (i=1,..,N"°)
Output: PPO training model: M
1 Constant values: Nepisode.

3 for m = 1 1o m = NePisode g4

4
5
6

-~

11
12
13

end

Build an observation space of Sp:
for j =110 j = N do

Generate file-related workloads, C1'*, B},
(J = 1 Nﬁlc) (L = 1 Npc.riud)
Calculate lhe feasible action space, A““""’l"

Based on current policy by PPO (say, 0;) action a;

is selected from 4;’*“"’"

Calculate the reward using Equation (8) for action
a;;

Sj+1 is calculated based on utilizations and power
as described in subsection V-B;

return PPO training model M:

_16_
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Algorithm 2: FPA: decision phase.

Input: M, C’°, BPS, P/, P2, (i=1,..,NP%), cf*,

B;"f. (J — 1 — Nﬁle), (k = Lues Nperiod)

Outpat: V j, (j = 1,..., N), X;

1 Load PPO training model, M :

2 Initialize file and DG workloads;

3 Build an observation space of Sp:

4 for j=110j=N" do

s Determine X; for file j by model M

6 Update the observation space as a result of selection of
. 8-

7 Derive the feasible action space, AJ™**"'® as a result of
selection of X

s end

return X, (j = 1,..., N%);

EHS8
Vendor Name Bandwidth | Storage space | Active power | Idle power

Western Digital Ultrastar DC SN635 | 153GB/s | 15.3TB R 80

Western Digital | Ultrastar DC SN840 | 138 GBfs | 15.3TB Pl n

Western Digital WD Gold 1.3 GBls 1.6TB 198 40

Seagate Nytro 5350 140 GBfs T6TB u 50

Micron Technology Micron 9200 131 GBfs | 12.8TB 2 100

Samsung Samsung PM1725 13.1 GBfs 0.4TB ] 100

Samsung Samsung PM1733 125 GBfs 76TB 34 80

Western Digital | Western Digital ultrastar | 6.8 GBJs 0.4TB 128 50

Seagate Nytro 5350 179 GBis 6.4TB gl 56

Micron Technology Micron 9400 234 GBfs 6.0TB 2 04
EHY
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