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TABLE I
SATD REMOVALS DATASET BY ZAMPETTI et al. [58].
Change Camel Gerrit Hadoop Logd4] Tomcat Total
Method Calls 165 16 42 8 59 290
Conditionals 61 8 13 7 59 148
Try-Catch 9 3 2 0 5 19
Method Signature 36 3 6 0 17 62
Return Stmt 15 3 4 0 7 29
Other changes 145 23 67 10 94 339
OVERALL 431 56 134 25 241 887

Method Calls Conditional Statement
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SATD Removal Deep Learning

Convolutional Neural Network
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Fig. 1. SATD classification approach (the number of hidden layers and of
nodes in the neural network varies based on the calibration).
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Convolutional Neural Network
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RQ1 : BEIFEALRD ?

aAXV bk Y—AXd—Fk
TABLE 11 TABLE 111
COMMENT CLASSIFICATION WITH CNN: PERFORMANCES ACROSS THE SIX SOURCE CODE CLASSIFICATION WITH RNN: PERFORMANCES ACROSS THE
SATD REMOVAL CATEGORIES. SIX SATD REMOVAL CATEGORIES.

Category Pr Rc F1 AUC MCC Category Pr Rc F1 AUC MCC

Method Calls 50.32 34.05 40.62 0.56 0.13 Method Calls 58.68 30.60 40.23 0.59 0.21

Conditionals 38.02 38.66 38.33 0.60 0.19 Conditionals 4748 5546 51.16 0.69 0.35

Try-Catch 21.05 26.67 23.53 0.61 0.20 Try-Catch 33.33 33.33 33.33 0.65 0.31

Method Signature 34.09 30.00 31.91 0.61 0.23 Method Signature 52.00 26.00 34.67 0.61 0.31

Return 34.62 39.13 36.73 0.67 0.33 Return 33.33 3043 31.82 0.63 0.28
_Other 5826 73.63 _ 65.05 __0.63 0 Other 59.59 8535 70.18  0.68 0.38
| OVERALL 30.39 41.03 39.04 0.61 O.%g_l | OVERALL 4740 4353 43.56 0.64 0.31

SARDELE
TABLE IV

COMBINED CLASSIFICATION (SARDELE) PERFORMANCES ACROSS THE
SIX SATD REMOVAL CATEGORIES.

Category Pr Rc F; AUC MCC
Method Calls 73.13 63.36 67.90 0.74 0.50
Conditionals 58.47 5798 58.23 0.73 0.47
Try-Catch 38.89 46.67 4242 0.72 0.41
Method Signature  50.00 48.00 48.98 0.71 0.44
Return 4231 47.83 4490 0.72 0.42
Other 69.10 76.19 7247 0.75 049
| OVERALL 55.32 56.67 55.82 0.73 0.46 |

SARDELE >V —XO—K> X2k
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RQ2 | BEMFER N TES ?

SARDELE

TABLE IV

COMBINED CLASSIFICATION (SARDELE) PERFORMANCES ACROSS THE

SIX SATD REMOVAL CATEGORIES.

Random Forest

TABLE VI

RANDOM FOREST PERFORMANCES ACROSS THE SIX SATD REMOVAL
CATEGORIES.

Category Pr Rc F; AUC MCC Category Pr Rc F; AUC MCC
Method Calls 73.13 6336 6790 0.74 0.50 Method Calls 58.70 2790 3790 0.62 0.21
Conditionals 58.47 5798 5823  0.73 0.47 Conditionals 72.20 8.80 15.70  0.60 0.21
Try-Catch 38.89 46.67 4242  0.72 0.41 Try-Catch 11.80 1050 11.10 0.54 0.09
Method Signature  50.00 48.00 48.98 0.71 0.44 Method Signature  69.20 1450 24.00 0.64 0.30
Return 4231 47.83 4490 0.72 0.42 Return 6.90 6.90 690  0.52 0.03
Other 69.10 _76.19 7247 _ 0.75 0.49 Other 1.4 7. 43, . A1
| OVERALL 5532 5667 5582 073 046 | | OVERALL 45.03  17.68 2315 059  0.16 |

SARDEI
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RQ3 : AEHEXRTES ?

TABLE VII
CONFUSION MATRIX COMPARING THE MANUAL CLASSIFICATION AND THE
CNN ON THE SATD COMMENTS.

CNN is correct

No Yes Total

Manual classification | No 288 283 1

is correct Yes 70 71 141
ota
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