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System Domain Architecture # of bugs
ZooKeeper Coordination Master/slav.e based o 22
leader election
Hadoop Computing Master/slave 22
MapReduce framework
Cassandra Storage Peer-to-peer 27
HBase Storage Master/slave 32
Total - - 103
, B ~LAPACHE _ _/»%
]  Apache ZooKeeper™ ' ) \
ix @Inadaap cassandra




D BE ELETOVLH NOEE

ZooKeeper DT TVT—2a VBRI 5 ODHmRAT—ER
ot anndms| Hodoop ERMSHAANROT k7=
““““““““ OO U
“““““““““““

10



72y 22 HINYDINT DYNE & oift

BT —5~X—XCBS[1]%Z Il FE

x* )N LIRK—KMCHIFZF—T—RKToZ7v>a)A/)NUd/N

JERY

> Il : crash, kill, fail, stop, shutdown, reboot

JOY 7 MBOF—T—KNHER

¢ Cassandrab >y K\ KA TLEE

Y EYNKNyF, V—X

77‘/ 22 ) AN DIINT T B X

[CTE> Tt
[1]Haryadi S. Gunawi, Mingzhe Hao, Tanakorn Leesatapornwongsa, Tiratat
Patana-anake, Thanh Do, Jeffry Adityatama, Kurnia J. Eliazar, Agung
ia. .

n -
Laksono, Jeffrey F. Lukman, Vincentius Martin, and Anang D. Satria. 2014
.In

no,
What Bugs Live in the Cloud? A Study of 3000+ Issues in Cloud Systems. |
] -I Proceedings of the ACM Symposium on Cloud Computing (SOCC). 1-14.



Bug patterns ZK |MR | CA | HB |Total
No backup 4 2 0 0 6
Backup Incorrect  backup 3 3 4 1 1
management
Crash/re- |No crash detection 0 5 2 7 14
boot de- [Untimely crash/re- 0 1 ) 1 A
tection boot detection
Incorrect state identification 5 4 5 3 17
Incorrect state recovery 5 4 11 9 29
Concurrency 5 3 3 11 22
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Components ZK MR CA HB Total
Backing up 10 5 4 1 20
Local recovery 4 5 7 1 17
Crash detection 0 6 3 4 13
Remote synchronization 3 0 3 4 10
Reboot handling 3 1 6 0 10
Reboot detection 0 0 1 1 2
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Incomplete fixes
Complete
. : Introduce Reduce
fixes Omit cases -
new bugs probability
ZK 17 2 2 1
MR 19 0 2 1
CA 24 0 0 3
H 31 0 1
Total 91 2 6
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