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TLR (Traceability Link Recovery)
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TABLE I
DATASETS USED IN THE EVALUATION

System Invalid Valid Links  Artifact Types'

Links

eAnci 7091 554 (7.25%) UC, CC
EasyClinic 1317 93 (6.60%) UC, CC
EasyClinic 871 69 (7.34%) 1D, CC
EasyClinic 1177 83 (6.59%) 1D, TC
EasyClinic 574 26 (4.33%) 1D, UC
EasyClinic 2757 204 (6.89%) TC, CC
EasyClinic 1827 63 (3.33%) TC, UC
eTour 6363 365 (5.43%) UC, CC
1Trust 1493 58 (3.74%) UC, CC
MODIS 890 41 (4.40%) HighR, LowR
SMOS 5656 1044 (15.58%) UC, CC
Total 30016 2600 (7.97%)

" HighR = High-level Requirements, LowR = Low-level
Requirements, UC = Use Cases, CC = Code Classes, ID
= Interaction Diagrams, TC = Test Cases.
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TABLE 11
PERFORMANCE OF ALCA|TRAL BY AMOUNT OF TRAINING DATA ADDED USING ACTIVE LEARNING AND RANDOM SELECTIJN
Initial Size of the training set l’)l‘als{é&lill:;
10% 20% 30% 40 % 50% 60 % 70 % 80% 90% as in [9]
Dataset ACL TRL | ACL TRL ACL TRL ACL TRL ACL TRL ACL TRL ACL TRL ACL TRL
eAnci 522 73.1* 614 | 774* 659 774*% 69.0 77.0 717 764* 73.6 759* 751 752* 76.7 74.6* 78.0 77.9
eC-CC/UC 458 624* 539|655 578 66.5* 60.1 67.1*T 624 67.8*T 63.3 67.6*T 65.0 67.3*t 659 6747 67.6 67.5
eC-ID/CC  42.1 64.0* 516 | 694* 579 713* 62.7 71.8*% 64.6 723*T 675 71.7*% 69.4 724*T 706 7257 72.1 72.8
eC-ID/TC 632 90.1* 75.6 93.1*T 81.4 93.6*T 85.1 93.6*T 87.6 93.3*T 894 937*t 91.3 93.8*% 924 9367 934 93.4
eC-ID/UC 253 50.9* 292 |523* 399 543* 432 54.7*% 47.1 554*% 490 555*% 51.6 55.6% 539 557*% 578 57.6
eC-TC/CC 73.8 94.7* 864 [97.7*% 915 98.0* 93.7 98.0* 952 97.9* 96.1 98.0* 96.8 98.1* 972 98.0* 974 97.5
eC-TC/UC 562 91.3* 694 |93.0* 77.1 93.3* 819 934* 858 929* 88.1 93.1* 909 930 929 929* 947 94.5
eTour 425 55.0* 49.6 | 57.0* 52.1 57.5% 544 579* 563 582* 57.1 583 58.5 584* 597 585* 60.7 60.8
iTrust 30.9 62.5*% 479 | 64.1* 537 64.5* 577 63.7* 593 633* 60.0 62.7* 605 63.0* 61.1 623 61.4 60.9
MODIS 32.1 52.0*% 423 |57.2* 487 58.6* 53.1 59.8* 560 612* 592 61.6* 603 626 624 62.7* 63.8 64.3
SMOS 476 60.2* 56.7 | 67.0* 623 714* 66.6 73.8* 704 75.2* 735 759 760 765* 779 763* 79.8 79.7
Average 46.5 68.8* 56.7 | 72.2* 62.6 73.3* 66.1 73.7* 68.7 74.0* 70.6 74.0* 723 74.2* 73.7 74.0* 75.1 75.2
*=there is a significant statistichl difference between ALCATRAL and TRAIL trained with the same amount of data. T=there is no |significant

statistical difference between A
TRAIL baseline [9], but the effect size 1s small or negligible.
achieves results that are comparable to the TRAIL baseline [9] (no statistically significant difference or a low or negligible effect size). Underlined

and the

|:CATRAL and the TRAIL baseline [9]. ¥=there is a significant statistical different between ALCAT;QL
olded values show whic CATRAL

aining data wi

values indicate the best result overall for a dataset (for a line).
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TABLE III
PERFORMANCE OF AL-TRAIL WITH ITERATIVE TRAINING

Initial Size of the training set l;l‘al:gill{;

10% 20% 30% 40% 50% 60% 70% 80% 90% as in [9]
Dataset ACL TRL ACL TRL ACL TRL ACL TRL ACL TRL| ACL TRL | ACL TRL ACL TRL
eAnci 522 72.8* 614 787* 659 78.8* 69.0 788* 71.7 78.6* 73.6] 78.3* 75.1 76.7 78.1% 78.0 77.9
eC-CC/UC 458 624* 539 66.1* 57.8 67.7*T 60.1 67.3*T 624 67.6*T 63.3]67.4*T 65.0 659 67.57 67.6 67.5
eC-ID/CC  42.1 643* 51.6 70.5* 579 724*t 627 723*t 64.6 72.4*t 67.5]72.5*1 694 70.6 72.6T 72.1 72.8
eC-ID/TC 632 90.0* 75.6 94.1* 81.4 93.6*% 85.1 93.6*T 87.6 93.6*7 89.4|93.5*T 913 92.4 93.5T 934 93.4
eC-ID/UC 253 52.0* 29.2 549* 399 53.7* 432 555*% 47.1 56.6*7 49.0|/57.3*T 51.6 539 572V 578 57.6
eC-TC/CC 73.8 95.2* 86.4 97.6*% 91,5 97.7* 937 97.6*T 952 97.6*t 96.1197.5*T 96.8 972 97.47 974 97.5
eC-TC/UC 562 91.8* 69.4 94.9*% 77.1 953* 819 952*% 858 94.5*t 88.1|94.7*T 90.9 92.9 94.67 94.7 94.5
eTour 425 56.1* 49.6 58.6* 52.1 59.7* 544 60.1* 563 60.5*t 57.1|60.7*T 58.5 59.7 60.67 60.7 60.8
iTrust 30.9 62.2*F 479 63.1* 53.7 63.4* 577 62.1* 593 61.8*% 60.0| 60.7T 60.5 61.1 6137 614 60.9
MODIS 32.1 522* 423 59.5* 487 61.6* 53.1 62.7*% 56.0 63.3*% 59.2|63.6*T 60.3 62.4 64.17 63.8 64.3
SMOS 47.6 62.9* 56.7 75.3* 62.3 79.9*% 66.6 80.0*% 70.4 79.4*% 73.5] 79.3* 76.0 77.9 79.7t 79.8 79.7
Average 465 693 567 739 626 749 661 750 687 751 70.6] 750 723 | 751 737 752 75.1 75.2

*=there is a significant statistical difference between ALCATRAL and TRAIL trained wi
statistical difference between ALCATRAL and the TRAIL baseline [9]. ¥=there is a signififcant statistical djfferent between ALCATRAL and the
TRAIL baseline [9], but the effect size is small or negligible. Bolded values show the lowept percentage of fraining data with which ALCATRAL

achieves results that are comparable to the TRAIL baseline [9] (no statistically significant

values indicate the best result overall for a dataset (for a line).
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