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‘ ié: class SearchCommandParser extends CommandParser |

1

2 static final char CHE SPACE = ' ' ;
3 static final char CHE CR = "\r';
4
5

public SearchTerm searchTerm({ImapRequestLineReader
regquest) throws ProtococlException {

6 -

7 char next:

8 while ((next = request.nextChar()) != "\n’' &&

9 next '= CHRE_CR) {

10 next = reguest.consumelAll (CHR_SPACE) ;

11 if (isAtomSpecial (next)) {

12 if (next == * ("} |

13 -

14 ] else if (next == "}') |

}2 else target throw statement

17 ‘thrnw new IllegalStateException("Unsupported ﬂtﬂl\
special char <" + next + ">");

18 !

19 }

20 -

21 I

22 return handleOperators|();

23 b

24}

(a) Method under test: searchTerm.
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1 public class SearchCommandParserTest |

2 private SearchTerm parse (String line)

3 throws ProtocolException {

4 final byte|[] bytes = (line.endsWith("\n")?line: {(line
+ "An')).getBytes();

5 ByteArrayInputStream ins = new ByteArrayInputStream
bytes) ; method under test

6 return new SearchCommandParser () .jsearchTerm|{new
ImapRegquestLineReader (ins, null));

7 }

]

g @Test (expected = IllegalStateException.class)

100 public wvoid|testUnsuppertediAtomSpecialChar ()

11 throws ProtocolException | gxcepﬂgnﬂ[hghavhn*&ml

12 parse("+");

13 }

14 }

(b) Exceptional behavior test written using JUnit 4 that covers the
highlighted statement above.
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analysis phase

@ Stack trace

i -
; Generate a testin

I ${destination test file}

! that covers ${target throw
y statement} from ${MUT}

(next = request.nextChar(]) != '

i I

I |

_\’_,r : & nexct |= CHR_CR :

‘g 1 & isttomSpecial{request.consumeAll{CHR_SPACE)) :
I

! ;

| I

&& Irequest.consumeAlllCHR_SPACE) == ("
- —
daualnpar oriented &4 Irequest.consumefll|CHR_SPACE) ==

' @Test

v public wold testBmallerParseCommand() {
i SearchTerm expectedTerm = new
I

I

I

I

I

@ B — targetthrow |

statements
repo

machine-oriented

SizeTerm|{ComparisonTerm.LT, 5);
SearchTerm searchTerm = parsa{"5MALLER 5");
assertThat(searchTarm).isEqualTolexpectedTarm]; }

Please complete an excepticnal
behavior test method in Java to
test the method {mut_name} in
class {mut_class) for the
exception Jexcaption_typa}.

Tha mathod to be tested is dafined
as:

T T java {mut_code} " "

The following condition should be
satisfied to trigger the exception:
{condition}

Consider the following sequence
of method calls:

[stack_trace)

Please only give tha new
exceptional-behavior test method
{etest_name} to complata the
following test class. Do NOT usa
extra librarias or define new helpar
methods. Return **only*™* the
code in the complation:

T jeva {rest_file} " "

®

generation phase

L @@

LLM

|

| Generated EBT

@Test|expected =

llegalStateExcaption. class)

public void

testUnsupportedAtomSpacialChar()
throws ProtocolExcaption |

parse(™");

Fig. 2: Overview of EXLONG. Two use cases for EXLONG: (1) developer-oriented use case and (2) machine-oriented use case.
In the developer-oriented use case, a developer specify the method under test, a target throw statement and a destination test
file and ask EXLONG to generate an EBT that cover the target throw statement. In the machine-oriented use case, a developer

gives an entire repository to EXLONG.
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TABLE 1: Statistics of the collected dataset. #MUTs 1s the
number of unique method under test; #Exception Types 1s the
number of unique exception types tested by the EBTs.

#Projects  #Tests #EBTs #MUTs #E;“EP“““

ypes
All 562 111230 12574 6,250 821
Train 501 100,030 11,182 5,508 725
Valid 29 5208 550 279 66
Eval 32 5902 842 : :

11
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TABLE II: Statistics of the evaluation dataset for developer-
oriented use case. #MUT is the number of unique method un-
der test; #Exception Types is the number of unique exception
types tested by the EBTs; #Throw Statements is the number
of unique throw statements covered by the EBTs.

#Exception #Throw
Types  Statements

Developer-Oriented | 454 267 41 278

#EBTs #MUT

TABLE III: Statistics of the evaluation dataset for machine-
oriented use case. #Throw Statements is the number of target
throw statements we extracted from the repository according
to Section III-B2. #Exception Types is the number of unique
exception types thrown by the target throw statements.

#Throw #Exception
Statements Types

Machine-Oriented | (49 21

12
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TABLE IV: Results on developer-oriented use case with ground-truth EBT’s name in the prompt.

Models | BLEU CodeBLEU EditSim xMatch | Compilable% Matched-E%  Runnable%  ThrowCov%
GPT?3.5-few-shot 56.61 64.28 82.30 14.98 75.12 100.00 61.29 48.39
CAT-LM 5349 59.79 78.91 9.83 71.83 100.00 36.64 30.03
CodeLlama zero-shot | 38.23 48.63 66.96 5.53 57.30 96.02 40.17 33.87
EXLONG 63.13 67.49 85.32 19.05 82.10 100.00 67.36 59.45
EXLONG-sample | 70.01 74.08 90.09 1528 | 93.54 100.00 81.29 71.28

TABLE V: Results on developer-oriented use case without ground-truth EBT’s name in the prompt.

Models | BLEU CodeBLEU EditSim xMatch | Compilable% Matched-E% Runnable%  ThrowCov%
GPT3.5-few-shot 38.67 49.33 69.32 0.00 82.83 100.00 57.58 32.32
CAT-LM 37.25 48.47 68.18 1.23 70.83 100.00 23.96 16.44
CodeLlama zero-shot | 26.93 37.38 61.88 0.15 57.22 96.91 41.32 33.49
EXLONG 46.66 55.36 79.76 2.07 82.26 100.00 69.89 59.83
EXLONG-sample | 50.73 59.38 82.83 1.92 | 89.40 100.00 78.80 67.67
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TABLE IX: Throw statements coverage rate for EXLONG,
Randoop and EvoSuite.

Tools ThrowCov %
Subset Projects  All Projects
EXLONG 29.72 28.81 ® a4
EvoSuite 20.37 20.95
Randoop 21.87 18.95

(a) Covered throw statements on  (b) Covered throw statements on
a subset of 27 projects. all 30 projects.

Fig. 4: Venn diagram that shows target throw statements
coverage by EXLONG, Randoop, and EvoSuite.
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