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- What, Why, How-it-is-done, Property, How-to-use
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(a) Stanford Parse Tree

[ 1: ROOT; 2: SINV; 3: VP NP; 4: VBZ NP PP; 5: DT NN IN NP; 6: DT NN |

(b) The BFS Sequence of Stanford Parse Tree

Figure 4: Parse Tree and BFS

Table 2: Features for Comments Classification

Feature Type Description
tokenNum  numeric number of tokens in a cleaned comment
classNum numeric  number of classes mentioned in a cleaned comment
tree string a depth first traversal of Stanford parse tree
NPNum numeric number of noun phrases in parse tree
VPNum numeric number of verb phrases in parse tree
PPNum numeric number of prepositional phrases in parse tree
caseNum numeric number of case marking relations
preconjNum  numeric number of preconjunction relations
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Table 3: Comment Classification Result

Perspective Code Entity
DTC RFC CNN DTC RFC CNN
Precision 87.84% 87.78% 95.15% 97.39% 98.09% 89.33%
Recall 95.22% 91.39% 93.78% 99.27% 99.27% 75.28%
F1 Score 93.43% 93.17%s 94.46% 98.55% 98.90%s 81.71%
Hamming Loss 0.014583 0.014583 0.011979 0.010417 0.0007813 0.0674157
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Class-level Propagation Rules:

propComment(o, c) Instantiation(v, o)

PROPERTY-INSTAN
propComment(v, c[v/o])

propComment(q, c) inheritance(p, q)
propComment(p, c[p/q])

propComment(i, c)

PROPERTY-INHER

implementation(o, i)
PROPERTY-IMPL

propComment(o, c[o/i])

Method-level Propagation Rules:
propComment(m, c)

propComment(s, clap/fp])

invocation(s, m)

PROPERTY-CALLEE2ST

propComment(m,c)  onlySt(s, m)

PROPERTY-METHOD2ST
propComment(s, c)

Statement-level Propagation Rules:
propComment(s, c)

invocation(s, m) && noOtherOp(s)

PROPERTY-ST2CALLEE
propComment(m, c[fp/ap])
propComment(s, c) contain(m, s) && ap < fp

propComment(m, c[fp/ap])

PROPERTY-STZMETHOD

Variable-level Propagation Rules:
propComment(v, ¢) defUse(u, v)

propComment(u, c)

PROPERTY-DEFUSE

propComment(l, c) contain(e, )

PROPERTY-CONTAINER

propComment(e, c[e/l])

Class-level Propagation Rules:
whatComment(q, c) inheritance(p, q)

whatComment(p, c[p/q])

WHAT-INHER

whatComment(i, ¢) implementation(o, i)

WHAT-IMPL -
whatComment(o, c[o/i])

Method-level Propagation Rules:
whatComment(m, c¢)

whatComment(s, c[ap/fp])

invocation(s, m)

WHAT-CALLEE2ST

WHAT-METHOD2ST

whatComment(m, c) lastSt(m, s) &&(preSts == @ || preSts C exSts)

whatComment(s, c)

Statement-level Propagation Rules:
WHAT-ST2CALLEE
whatComment(s, c) invocation(s, m) && noOtherOp(s)

whatComment(m, c[f p/ap])

WHAT-STZMETHOD

whatComment(s, c¢) lastSt(m, s) && (preSts == @ || preSts C exSts)

whatComment(m, c)

Variable-level Propagation Rules:

whatComment(v, c¢) defUse(u,v)

whatComment(u, c)

WHAT-DEFUSE

(a) Property Propagation Rules

Method-level Propagation Rules:

howComment(m, c) clone(m’, m, 100%)

How-CLONE 7
howComment(m’, c¢)

howComment(m, c¢) clone(m’, m, 90%) && dif fType(m’, m)

howComment(m’, c[t’/t])

How-DIrrTYPE

(c) How-it-is-done Propagation Rules

(b) What Propagation Rules

Note:

¢ comment u  code that uses a variable v

o class ap  actual parameters

p  subclass fp  formal parameters

q  superclass container variable

i interface e  element contained in the container |
m/m’  method t/t"  type

s  statement  preSts  statements before the current statement

v variable exSts  exception-handling statements

Figure 5: Comment Propagation Rules
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Table 5: Comment Propagation Accuracy

Perspective - A(.:curacy -
dist=0 dist<0.5 dist>0.5
Property 100.00% 76.00% 85.00%
What 100.00% 71.00% 70.00%
How-it-is-done 100.00% 75.00% 70.00%

Table 4: Comment Propagation Summary

Perspe-

Similarity with Existing Comments

. Project dist=0 dist<0.5 dist>0.5
ctive #c  #m #ec  #pc | #cmt %o #cmt %o #cmt Yo
JDK 998 17727 21147 39274 | 9133 75.11% | 2191 18.02% | 835 6.87%
Collections | 247 2687 3151 4222 | 1301 73.30% | 372 20.96% | 102 5.75%
Property | Guava [518 6140 1940 8425 | 2718 88.28%| 259 8.41% | 102 3.31%
Joda-Time [219 5011 2344 4393 | 1313 80.50% | 111 6.81% | 207 12.69%
ApacheDB | 193 3508 1898 2552 | 779 82.43%| 57 6.03% | 109 11.53%
JDK 628 10841 12927 5029 | 1368 39.66% | 1550 44.94% | 531 15.40%
Collections | 70 989 1472 330 | 105 44.30% | 83 35.02%| 49 20.68%
What Guava |205 2847 1347 1294 | 419 49.47%| 333 39.31%| 95 11.22%
Joda-Time | 83 1725 1949 885 | 237 29.40% | 325 40.32% | 244 30.27%
ApacheDB | 78 1426 1316 682 | 169 29.14%| 366 63.10% | 45 7.76%
JDK 261 974 1392 16285 |15516 96.72% | 394 2.46% | 133 0.83%
. |Collections | 41 98 100 113 | 53 67.09% | 22 27.85%| 4  5.06%
How-it- | Guava 20 33 31 127 | 108 8571%| 16 1270%| 2  159%
is-done |y 0. Time |15 22 20 130 | 32 3520%| 37 2913%| 58 45.67%
ApacheDB | 180 285 254 519 | 421 84.04%| 58 7.39% | 22  4.39%
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Table 6: Comment Propagation Improvement

erspective Property What How-it-is-done
Project #N #l  #W #N #l  #W #N #1 #W
JDK 26862 11 243 1580 1 0 242 n.a. 0
Collections 2404 11 42 93 0 0 34 n.a. 0
Guava 5344 0 2 447 0 0 1 n.a. 0
Joda-Time 2757 0 5 79 0 0 3 n.a. 0
ApacheDB 1607 0 0 102 0 0 18 n.a. 0
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Table 7: Code Bug Detection

Project Version #Bugs Buggy Method Confirmed
CompositeCollection.iterator() Yes
Collections 4.2 29  CompositeMap.removeComposited(final Map<K, V>) Yes
Guava 98.0 6 Throwables.getRootCause(Throwable) No
ApacheDB 3.2 9 Utilities.printClasspath() Yes

ConsoleFileOutput.getDirectory() No
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