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A Parallel Distributed Testing Framework
based on MapReduce for Unit Test using JUnit

YUsUuKE WaDA, ! Yorcur OMoRri,™? SHIGERU KUSAKABE?
and KEIJIRO ARAKI'?

As software systems are getting larger and more complicated, the load of the
unit test phase that is one of the development processes is getting heavier. On
the other hand, emerging cloud computing technologies are changing the form
of computer resource usage. With two or more machines, we proposes an elastic
parallel and distributed processing approach for unit test execution framework
to JUnit. We use the distributed file system and MapReduce programming
based on Hadoop. We also show the preliminary evaluation of our prototype
the unit test using JUnit on the proposed framework.
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hadoop@ubuntu-vm: "% java -classpath .:/home/hadoop/junit3/junit.jar junit.textui.TestRunner junittest.TestCalc
.F
Time: 8.004
There was 1 failure:
1) testPlus(junittest.TestCalc)junit.framework.AssertionFailedError: expected:<d> but was:<3>
at junittest.TestCalc.testPlus(TestCalc.java:16)
at sun.reflect.NativeMethodAccessorImpl.invokeB(Native Method)
at sun.reflect.NativeMethodAccessorImpl.invoke(NativeMethodAccessorImpl.java:39)
at sun.reflect.DelegatingMethodAccessorImpl.invoke(DelegatingMethodAccessorImpl. java:25)

FAILURES!!!
Tests run: 1, Failures: 1, Errors: @
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Fig.1 JUnit test result
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Fig.2 Hadoop Architecture
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Fig.3 framework overview
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Fig.4 testdata directory tree for framework
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FAILURES! 11
[Tests run: 1, Failures: 1, Errors: @

.F
Time: 0.005

There was 1 failure

1) warning(junit. framework.TestSuite$l)junit. framework.AssertionFailedError: No tests found in
u mework.NoTestCaseClass

FATLURES! 11
[Tests run: 1, Failures: 1, Errors: @

F. El
Time: 0.003

There was 1 failure

1) warning(junit. framework.TestSuitesl)junit. framework.AssertionfailedError: Test method isn't
publi tNotPublic
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[Tests run: 2, Failures: 1, Errors: @

.F. )
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Fig.5 text data of test result
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Fig.6 test executing time
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Table 3 test executing time

namenode jobtracker oooo

CPU*' | XeonE5420 | XeonE5420 | XeonX3320
Memory 3.2GB 8.0GB 3.2GB
Disk 2TB 1TB 140GB
NIC*? 1Gbps 1Gbps 1Gbps

02 0000000

JUnit 0000OOODO0O
Table 2 test targets

Target ID 1 2 3 4 5 6 7 8
0o0g [MB] 0.3 3.3 6.5 12.8 25.5 48.3 93 154.5
ooooooono 37 592 | 1184 | 2368 | 4736 | 8991 17316 | 28736
0O00:000000000000000000000

go0oo0o0o00:000000000000O000O00O00O0O00O00OO0

*1 Intel(R) Xeon(R) CPU E5420 @ 2.50GHz Quad Core
Intel(R) Xeon(R) CPU X3320 @ 2.50GHz Quad Core
*2 000 BroadcomBCM95721 1000Base-T Ethernet

0 1 2 3 4 5 6 7 8
targetl 6 47 34 32 32 32 29 33 24
target2 110 446 263 178 140 116 99 93 81
target3 220 868 469 356 249 227 177 155 143
target4 445 1697 913 651 468 385 329 290 249
targetd 890 3394 1795 1266 929 748 630 549 491
target6 | 1689 6388 3447 2303 1708 1384 1158 1020 896
target7 | 3008 10802 5981 4040 | 2933 | 2366 1999 1737 | 1497
target8 | 4719 | 20899 | 10691 7457 | 5432 | 4436 | 3700 | 3234 | 2893

000 HadoopOOOOOOOOOOODOOOOOOOOO 1000000000000
gooooboooodooooooobooooobOoboOoboooboooooDOboOoOooOooDoo
goboooooboooo
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Fig. 7 test executing time speedup
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Table 4 test executing time speedup

1 2 3 4 5 6 7 8

targetl 0.128 | 0.176 | 0.188 | 0.188 | 0.188 | 0.207 | 0.182 | 0.250
target2 | 0.247 | 0.418 | 0.618 | 0.786 | 0.948 1.111 1.183 1.358
target3 | 0.253 | 0.469 | 0.618 | 0.884 | 0.969 1.243 1.419 1.538
target4d | 0.262 | 0.487 | 0.684 | 0.951 1.156 1.353 1.534 1.787
target5 | 0.262 | 0.496 | 0.703 | 0.958 1.190 1.413 1.621 1.813
target6 | 0.264 | 0.490 | 0.733 | 0.989 1.220 1.459 1.656 1.885
target7 | 0.278 | 0.503 | 0.745 1.026 1.271 1.505 1.732 | 2.009
target8 | 0.226 | 0.441 0.633 | 0.869 1.064 1.275 1.459 1.631
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