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Artificial bee colony algorithm for software project scheduling considering
new skills learning mechanism
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Abstract: Considering the learning mechanism of new skills, a mathematical model of the software project scheduling
problem is established. The model integrates some practical factors such as learning of new skills, increase of the new
and existing skill proficiencies, and adaptive changes of dedications. Both duration and cost of the software project are
minimized by finding the best assignment of employees to tasks. To solve the model, a discrete artificial bee colony
algorithm incorporating heuristic information is proposed. A multi-learning strategy is applied to the employed bees
phase to enhance the global search ability of the algorithm while maintaining the population diversity. In the onlooker
bees phase, a mutation mechanism based on heuristic information is adopted, where information of the employees with
higher fit in the optimal individual is retained, and distinct mutation operators are employed on different individuals based
on their objective values to improve the local search ability. Experimental results show that compared with the existing
methods, the proposed algorithm can find a better allocation in software project scheduling problems with increasing
scales.
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WA FE A5

best avg best avg best avg best avg best avg best avg
10E-10T-5S  4.5093 4.9824 5.8404 6.09014 5.8164 6.1870+ 54404 6.03064+ 5.7545 59224+ 55401 5.7970+
10E-15T-5S  9.3042 9.5555 9.8368 10.2134+ 9.9528 10.40574 9.9379 10.18404 10.0846 10.2062+ 9.7087 10.048 84
10E-15T-10S  5.7930 59542 6.8266 7.3077+ 6.7714 7.43704 68388 7.14204 7.0605 7.2509+ 6.0520 6.60434
ISE-20T-5S  9.9531 10.6135 11.0837 11.3871+ 11.1712 11.5192+4 11.0006 11.26214 11.3018 11.4946+ 10.4364 10.9720+
15E-20T-10S  9.8263 10.1653 10.7455 11.3109+ 109122 11.57064 10.8344 11.1922+ 11.2642 11.54094 10.3439 10.6759+
15E-30T-5S  11.3442 11.8065 15.8153 16.2903+ 16.0114 16.49854 152258 16.24584 17.7620 18.2062+ 11.4126 12.1133=
15E-30T-10S  13.2970 14.7506 18.9577 19.58184 19.0365 19.9679+ 18.7599 19.7275+4 21.4815 22.11164 13.4856 15.7115+
20E-30T-5S  12.1490 15.2273 16.9638 17.601 1+ 17.0848 17.8257+ 169741 17.7372+ 19.6173 199189+ 12.1691 15.6169=
20E-30T-10S  14.9195 17.5998 18.1879 18.8653+ 18.3362 19.0093+ 18.6695 19.3333+4 21.0403 21.7438+ 16.7861 17.8222=
20E-40T-10S  16.5835 17.7539 18.1144 18.7259+ 18.1614 18.778 14+ 18.0544 18.984 1+ 21.9009 2237544 17.2956 17.8172=
25E-40T-10S  18.0161 18.3155 18.1102 18.576 14 18.1379 18.7052+ 18.4415 19.1738+4 22.1454 22.57284 17.6622 18.5204+
30E-40T-10S  18.0125 18.8036 18.1886 19.11804 18.1475 19.0215+ 18.6334 19.92094 22.8514 23.23844 18.3426 18.8464=
Real-1 69502 7.2813 8.6701 9.3933+ 8.7835 9.6247+ 8.4284 9.0556+ 9.0675 9.3625+ 7.3244 7.8604+
Real-2 1.5279 1.5650 1.7140 1.8708+ 1.6669 190444 1.7523 1.8568+ 1.8603 1.8890+4 1.5614 1.6203+
Real-3 19119 19899 23375 25421+ 23833 27500+ 23394 25176+ 25217 25912+ 2.0468 2.2046+
Bit+/=/- 15/0/0 15/0/0 15/0/0 15/0/0 10/5/0

126 2 7] 401, B4R 529 HDABC 5 Hi 4 5 L4
LU, FEAS R B B 45 35S T B P2 {f ave,
TE b 551 25B-40T-108 71 He A BT A3 51 L ¥ HULAS
T B fE R best. Wilcoxon FEFIAS 46 45 S 2 B, HDABC
TE 45K 22 B P ) SR ARORE P2 380 2 35 A 1 oAb X Bl
SOV TR LA I AR RE AR B T 2 i et S 1
CRE . 5l SR BOR FT I 2 005 ) SRS 4 T
Pl 2 R0, SR AL T 5L A R IR R AL /0. PREH R B
SR FH (7% S5 ML A A [R] 28 28 11 A e R AH S 1) 78
75 2 TEA PR B I K 38 & FLARAE 11 7 AT 12 48,
T T AW R R R AL ). Ak, HE P IR PR AR A
PR IAAARTE FIE J B SR R FFR R IR B 2R, 1T
ANSZ R AN B BRAE 22 BE 45 /N (R, e — 25
i RPRIUES Sy i
4 & @

AL LT 25 RE R B AR A S AL R I H
WAL 5l N T 4SRRI &R ) T H R A7 TR
BB e T R 2) W] B IE 1 5L ) BB RE
3) B H RE SR EE I K B R T N FE I B 3 R AR 4K
4) BB BREAGE k. S H — MBI N B KGR
(R BS HON A B0 R A P R A Y, SR 1 2 b ik

FEWG: 1) 75 5] A B B 51 N 22 J0 5 2] S, 32 T vk
()4 R A8 2R e 75 2) 75 BR B i By Bo i vk 2k T B K fE
AR S L, B 50T SR R AR R T A 1 5] T SR 4
R, B SR REAE A (R RUASE 1) i) 30 o 38 sRAS B 0
()R LRSS Bl TT %6
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