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* Difficult to tune
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* Difficult to tune

> movers(q)
aequees(p)  |imit (q) 3-fileSize
cost|( p, fileSize )= cpuCostFactor - +spaceCostFactor -
\p, fleSize)=cp queves(p] *P fee (p)
* Write clumping
Disk Space Usage

me Don me ' : . o . .' ‘-I 0 pe ol-=l
pool 0 pool 1607 1116 5 I 0,134
pool 1 pool 1024 305 0 I 0,492
pool 2 pool 2482 1116 48 I 0,134
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* Difficult to tune

cost(p, fileSize )= cpuCostFactor - ’ |que(u)eséllr)n)l|t(q) +spaceCostFactor-—3f.rz lee('S;z)e
* Write clumping
* Cost linked to concurrency limits

Hot reads push away writes

Pool Request Queues

Restores Stores P2P-Server P2P-Client regular
CellName | CpuCost . . = . .
Active Max Queued Active Max Queued Active Max Queued Active Max Queued Active Max Queued
Total 74 21 30 300
pool 0 3.60 0 1 0 1 1 17 0 1 0 0 10 0 0 100 0
pool 1 0.00 0 0 0 0 0 0 0 10 0 0 10 0 0 100
pool 2 0.00 0 0 0 0 0 o 0 10 0 0 10 0 0 100 0

Total ) 74 ) 21 ) 0 30 ) 0 300
Active Max Queued Active Max Queued Active Max Queued Active Max Queued Active Max Queued

CellName | CpuCost
Restores Stores P2P-Server P2P-Client regular
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Difficult to tune

> movers(q)
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seaests) limit(q) +spaceCostFactor-3ﬁlﬂ
|queues(p)| free (p)

cost ( p, fileSize )= cpuCostFactor-

Write clumping

Cost linked to concurrency limits

Hot reads push away Writes e e
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Difficult to tune

Y movers(q)

q Equeues (P) llmit(Q)
|queues(p)|

3-fileSize
free (p)

cost ( p, fileSize )= cpuCostFactor- +spaceCostFactor -

* Write clumping

* Cost linked to concurrency limits

* Hot reads push away writes

* Non-linear shift when pool becomes full
* Tends to operate in modes

* Requires up-to-date information

- Stability issues
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* Weighted Available Space Selection

Disk Space Usage

me Don 0
D - D e »
pool 0 pool 1607 1116 15 I 44%
pool 1 pool 1024 305 0 | 12%
pool 2 pool 2482 1116 48 I 44%
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Aging of removable space
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* Weighted Available Space Selection

* Exponential decay of removable space

Disk Space Usage

D
pool 0 pool 1607 1116 15 I 40%
pool 1 pool 1024 305 0 I 20%
pool 2 pool 2482 1116 48 ] 40%
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weighted = available*”
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Weighted space [bytes]

le+16

le+14

le+12

le+10

1le+08

le+06

10000

100

weighted = available*”

Weighting of available space

Sbace cost factor

Available space [bytes]

0.0

0.5 T

0.9 ——

0 —=
13 el
) / P ]

f"’!
T -
f__,,-"" __-_'_'_H_'__-f—""'__'_
,.--"' .__.--""f . __,_Frd"'d_f i
" —
e _,-f-'—_"#f
o T i
100 10000 le+06 le+08 le+10 le+12




NORDUnet

Nordic infrastructure for Research & Education

* Weighted Available Space Selection

* Exponential decay of removable space

0 0 ) Don ) ‘ 0 ghatec ! P
pool 0 pool 1607 1116 15 I 33.3%
pool 1 pool 1024 305 0 I 33.3%
pool 2 pool 2482 1116 48 L] 33.3%
0 P 0 ghted D T
0 0 5 . - : D e B D B B . D P B
pool 0 pool 1607 1116 15 I 36.8%
pool 1 pool 1024 305 0 | 26.3%
pool 2 pool 2482 1116 48 I 36.8%

Total

1.0 CellName DomainName Space/MiB Spaf:fl\?l B S]f;s:;;;:; Layout ( Avail?ll\)dlieBipace p
pool 0 pool 1607 1116 15 I 40%
pool 1 pool 1024 305 0 ] 20%
pool 2 pool 2482 1116 48 I 40%

1 . 5 e me Don | = ' 3 : 3 ; . . 0 J 'I : . : .
pool 0 pool 1607 1116 15 I 42.4%
pool 1 pool 1024 305 0 I 15.3%
pool 2 pool 2482 1116 48 I 42.4%
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. scf
weighted = gvallable

mcf - ccf - writers
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. scf
weighted = gvallable

mcf - ccf - writers

Weighting of available space
100 . .

Performance 'cost factor
1
0.7

90

80 |
70 |
60 |
50 |
40 |

Weighted space [%]

30
20

0 5 10 15 20
Write movers




NORDUnet

Nordic infrastructure for Research & Education

0.5 Pool 1 Pool 2 Pool 3
Writers Weight P Writers Weight P Writers Weight P
0 1.00 33.3% O 1.00 33.3% O 1.00 33.3%
5 0.176 333% 5 0.176 333% 5 0.176  33.3%
0 1.0 82.9% 5 0.176 14.6% 10 0.031 2.6%

100 8.8 82.9% 105 1.6 14.6% 110 2.7 2.6%

0.2 Pool 1 Pool 2 Pool 3
Writers Weight P Writers Weight P Writers Weight P
0 1.00 33.3% O 1.00 33.3% O 1.00 33.3%
5 0.50 33.3% 5 0.50 33.3% 5 0.50 33.3%
0 1.00 57.1% 5 0.50 28.6% 10 0.25 14.3%

100 9.57 57.1% 105 4.77 28.6% 110 2.47 14.3%
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* Break even

* Performance cost factor
* Mover cost factor
* CPU cost factor

* Space cost factor
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* Default in 2.2 for new systems

 Has been used at NDGF for 6 months (and
has worked well)

* Should work well with default values

* | doubt the solution for write load feedback is
final (but it should work)

- Accuracy of removable space aging can be
improved

* Please reconfigure your dCache to use WASS!
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