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Predictable Multi-Tenant Key-Value Storage
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Strawman: Place Partitions Randomly
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Pisces: Select Replicas By Local Weight
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Each Pisces Mechanism Contributes to System-
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Pisces Imposes Low-overhead

Aggregate System Throughput

% 3500 > 19%
5
o
X 2625
hd
o 1750
=

< o
o« 875 °%
F -
LLl
O 0

|kB Requests |0B Requests

B Unmodified Membase Pisces



29

Pisces Achieves System-wide Weighted Fairness

4 heavy hitters 20 moderate demand 40 low demand



Pisces Achieves System-wide Weighted Fairness

4 heavy hitters 20 moderate demand 40 low demand

160
140 | —————————
120 |
100 |
80 |

60 L 100x weight (4) = _
10x weight (20) ==
40 ¢ 1x weight (40) 7

20

GET Requests (kreq/s)

0
25 30 35 40 45 50 55 60

Time (s)



Pisces Achieves System-wide Weighted Fairness

0.98 MMR 0.89 MMR 0.91 MMR
4 heavy hitters 20 moderate demand 40 low demand

160

D40 p——————

S

O 120

=< .

0 00

® 80 :

=) i 100x weight (4) == _

o o0 10x weight (20) ==

o 40 | 1x weight (40) e 7

LI—J 20 _IIIlIIIIlIlIIlIIIIIllIIIIIIlIIIlIIIIIIIIlllIIIIlnllllllllllllllllllll—i

© 0

25 30 35 40 45 50 55 60
Time (s)



29

Pisces Achieves System-wide Weighted Fairness

0.98 MMR 0.89 MMR 0.91 MMR
4 heavy hitters 20 moderate demand 40 low demand
160

D 140 | :
-
D 120 | \
'
2 19 | 091 MMR
@ 80t 7
=) i 100x weight (4) == _
o o0 10x weight (20) ==
o 40 | 1x weight (40) e 7
LI—J 20 _IIllIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIlﬂllllllllllllllllllll_i
© 0

25 30 35 40 45 50 55 60
Time (s)



29

Pisces Achieves System-wide Weighted Fairness

0.98 MMR 0.89 MMR 0.91 MMR
4 heavy hitters 20 moderate demand 40 low demand
160

D140 p————————
-
O 120
'
2 19 0.91 MMR
@ 80t 17
=) i 100x weight (4) == _
o o0 10x weight (20) ==
o 40 | 1x weight (40) e 7
LI—J 20 _IIllIIIIlllIIlIIIIIlIIIIIIIIIIIlIIlllIIIIllIIIIlﬂllllllllllllllllllll_i . MMR
R KO 56

25 30 35 40 45 50 55 60
Time (s)



30

Pisces Achieves Dominant Resource Fairness

| kB worlkload |0B worlkload
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Pisces Achieves Dominant Resource Fairness
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Pisces Achieves Dominant Resource Fairness

| kB workload |0B workload
bandwidth limited request limited

800 o . Q o

oo /6% of bandwidth o300 - 76% of request rate -
7 (e .’ﬁ >, . CLT R TLL Y T 4.“‘_"00'":- - - R - -
L S S i o 5, e A i e o
2 600 f S A B
~ )
S 500 § 200
E 400 r 8'150
© 300 | o
S I 100 e —
e 200 [ 1kB bandwidth limited = g [

el — 10B request limited -4 = 50|

0 0

20 25 30 35 40 45 50 55 60 20 25 30 35 40 45 50 55 60
Time (s) Time (s)



30

Pisces Achieves Dominant Resource Fairness
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Pisces Adapts to Dynamic Demand
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Conclusion

Pisces Contributions

weighted max-min fair shares of
resources w/ high utilization

Arbitrary object distributions
Different resource bottlenecks

Novel decomposition into 4 complementary mechanisms

Weight
Allocation

Fair
Queuing

Partition
Placement

Replica
Selection




