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A Cloud Storage Supporting both Read-
Intensive and Write-Intensive Workloads

SHUNSUKE NAKAMURAT! and KAazuyukr Suupof!

A cloud storage with persistence perform well only with a read-heavy or
write-heavy workload. There is a trade-off between read-optimized and write-
optimized design of a cloud storage. It is dominated by the storage engine,
which is a software component managing data on disks. A storage engine is an
independent component and it can be pluggable with an adequate software de-
sign though today’s cloud storages are not always modular. We have developed
a modular cloud storage MyCassandra to demonstrate that a cloud storage can
be read-optimized and write-optimized by a modular design. Various types of
storage engines can be introduced to MyCassandra and determined with what

workload MyCassandra performs well. MyCassandra proved that the modular
design enables a cloud storage to adapt to workloads.

In this paper, we present a technique to build a cloud storage perform-
ing well with both read-heavy and write-heavy workloads. A MyCassandra
Cluster consists of MyCassandra nodes with different types of storage engines,
read-optimized, write-optimized and on-memory (read-and-write-optimized). A
query is routed to nodes which process the query efficienty. A cluster main-
tains consistency between data replicas with a quorum protocol. A MyCassan-
dra Cluster showed comparable performance with the original Cassandra with
write-heavy workloads, and it showed considerably better performance with
read-heavy workloads. In comparison with Cassandra, read latency was 11.6%
and read throughput was 6.53 times.
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Fig.4 Flow of read and write (in case of N = 3)
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4.1 YCSB
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YCSB T, Fea i LA L EZARIOREOLH % 2 —FHFETE 5. YCSB
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£ 1 YCSBY7—7u—F
Table 1 YCSB workloads

Workload App. Ex. Read  Update
Write-Only Log 0% 100%
Write-Heavy Session 50% 50%
Read-Heavy | Photo Tagging 95% 5%
Read-Only Cache  100% 0%

ZHZG, 7 —70—FIZBWT, T7RANKT—F D10 LT Zipf 437 % v
3., Zipf gL, TV HELIIBEREANRICL S TT 7 e ABENIREL LI LT
TIVDF =87 7 AMi%HEE L TETMUL b DTHY, OF—5~D7 7k
ABEEHEICE L, KBTDT =5 ~D7 7 AMEIMEL 25 L) i TH 5.

R2ICERAFIA—F%, RIICEFREZ R, BB N=3 £ LT, Hiffiody,
MyCassandra Cluster ¥ 1 A2 3 / —F%35 EIF5D T3 X 6=18 /— F, Cassandra
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4.2 KEEREER

M5 E6icr7 747y MEHFHELTIWHD 5,000 \lD7 1) 25T L B0
AL EEFEZIAADVYELEER 7 —ru— R ZLIIRT, HEIAAEEZX, MyCassandra
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® 3 FEEBE

Table 3 Machine configurations

®2 FEASIX—¥

Table 2 Experiment parameters

/—=F KoL rxX68H (O] Linux 2.6.35.6-48.fc14.x86_64

7947 h Hervx1h CPU 2.40 GHz Xeon E5620 X 2
n—RLa— Fg#% 1,000 itk Memory 32GB RAM
quorum (N,W,R)=(3,2,2) Disk | 1TB SATA HDD X 2 (¥4 LFU)

key ¥4 X AKTRE 10 D75 JVM Java SE 6 Update 21

value %4 X 100B @A 7 4% 10 & 1KB
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Fig.5 Write latency for each workload
12 ™ Cassandra

B MyCassandra

10 Cluster
: . l
0

(ms) Write-Only Read-Only

A O

Write-Heavy  Read-Heavy

6 7—7rnu—FI Lol LT
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Table 4 Disk configurations

HDD SSD

Vender Western Digital Crucial
Model WDC WD1002FBYS CTFDDAC128MAG
Capacity 1TB 128GB
Seq. Write 75915 KB/s 85279 KB/s
Seq. Read 139780 KB/s 283133 KB/s
Seek 200.6 /sec 8502.0 /sec
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