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Abstract

With regards to the various project to establish information system in the
Korean software market, a company intending to win such project considers
comprehensively the business detail, expected profits, and probability to win
within available resources and comes to determine if to make an offer. Such
judgement is one of the most important decision making affecting the overall
business management like sales and revenue. Therefore, when the proposed
project portfolio is defined as the composition of the project decided to be
offered among the ordered projects, Cho, Yoon—Jae(2020) suggests a
mathematical model of the problem of maximizing the sum of expected values in
constituting the proposed project portfolio and an optimal solution accordingly.

This paper assumes the concept of a project mode to be following: 1) the
resources are limited, 2) a linear progression of the probability of the orders to
be awarded as the duration of each activity increases, 3) the nature of the
proposed project is reflected. Unlike previous studies, this research proposes a
heuristic technique as a solution to the composition of the proposed project
portfolio. The simulation in this study verifies the effectiveness and efficiency of

the proposed algorithm as well.

Keywords - Proposal Project, Portfolio, RCPSP, Project Selection, Heuristic
Procedure
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A Ehe
AAE TR AEZS Tabu_Project® 3t} Goto Step 2.

Else (72 A7d3s AA4kA ko] A= Qo)

F g9 &9 g = Best_Sold}t Best_Sol ValueZ A A3+
o T3

,d
32
o
(2

Tabu_Project = —1-& Tabu_Project’} AW &9keS o udt}. Tabu_Project
L Step 39014 Step 22 FaE wuk oJu]s} gJomZ Step 1914 Step 22 R
A} Step 27F HHEE wE= -1 2 Ao}
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5.1.1 dlo]g AA 712374
2 AT Beojddol AME3 diolHE e 2

<3 2> do|EAMle 7] E A

715 = 3

p At ZrAE 5 14

Q At ZRAEY T2AE HC S 2

I At Z2AEd 28 5 4

M ged e F 2

E Zt med Hg A% 713 1(&#51~3), 2(Z54)
R A FFel 6

5.1.2 gkl o woly A 3
(1) & ARde] 7]i7bA], 22 4E 5
& ARE S bR, ZRAE $5E 44

stttk Ak e ZIdi7kAl v #HSgkel 100, gkl 50008, ZRAE #53

%%.ZM 030, #Hgkel 0.702=, At wizh

S ST SAAe) G UG EX
*}%3}04 OWE} X}"J T 5 6011, A FHE e sty ek of
2.

A skskgk = (8, 5, 8, 5, 5, 5), A sk = (11, 7, 11, 7, 7, 7)

(2) A9 Fazgo] A

AW W geke oo By Algale] QAEgon, WeAde] £ A4t 5
=5 el Frhe e Ak ek dF BEE ARt Fagith g med
A Begs A BES ALgste] ekt

(3) &5 717k B4

HAYJA D(p_mode, i, a_mode)E ZTZAE RT7}l p modeold, &= 7}

a_mode= Agd w] 7|7tele} b &5 15H 37449 711 D}—g,—ﬁr 7o up
o2 33t}
D1, i, 1) = U6,7)

150 MU A7 83 2] moom M1s 20214 032



O

A MetE A3

J
o
)
e
E
Hu
12
|m
Hl
|m
i
o
o
MO
=
10
Jo
o
|>
im
N
It

D(1, i, 2) = D(1,1i, 1) X U(0.8, 0.9)
D(2, 4, 1) = D(1,1, 1) x U(0.8, 0.9)
D(2,i,2) = D(2,1, 1) X U(0.8, 0.9)
g5 49 7|3 ol o} B2 o R AGEHI

D(1, i=4, 1) = U(16,40)

D(1, 4, 2) = D(1, 4, 1) x U(0.8, 0.9)
D(2, 4, 1) = D(1, 4, 1) x U(0.8, 0.9)
D(2, 4, 2) = D(2, 4, 1) x U(0.8, 0.9)

(4) 7 F5o mEW Ho) A% /17

7t o] BER 3 7|3l A% o] kke ddE sk e, Yzke]
e W TRAEY FALE FHHL, ARHoR TAES FRHEE UG
Frhgh 2% 1, 29 39) B9 1713 Agel, BF 49 35 2713 Aol b5
1713 Al we FEREe FARS ofdsh gol U RIS A8 A4
sl

5.2 Eo4d¥ A3

ztzte] dlolg Al 2070 wAR FAH vk ALE FxE P FEA
& A7) 6 Felag Jgew & gkt AAHke vasd. AAds
Axpe] e ATl AR ke wF At TRAE ¥ e
A4, 20200004 AF Z1He AGATE A AR FElaEe] A9 10%o]H,
AASNE Al 36002714 HEATh <E 3>9 Zo] J|Fo] HE

Basic dloJEl Aol &}, olm, Basic oAl #AES fFelaHom
Ak obe) E <3 3>¢F At

[
il
ik
to
BN
)
ot
M
>

<3} 3> Basic Hlo|HAl ®ojA2g A}

A WE Fel=E sfaka) HA3gk (b) | F&(ab) A sl AMARE
1 956 956 100% 594
2 829 829 100% 680
3 992 1,030 96% 364
4 816 851 96% 547
5 1,062 1,062 100% 1,060
6 647 647 100% 1,065
7 985 985 100% 164

AH) 27398

32| mM22oA AM15 20214 038
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3 1,075 1,075 100% 98
9 383 883 100% 114
10 692 690 100% 106
11 1,141 1,141 100% 77
12 775 775 100% 86
13 1,047 1,067 98% 555
14 830 830 100% 29
15 952 952 100% 89
16 666 671 99% 2,034
17 852 852 100% 347
18 882 382 100% 16
19 732 732 100% 9
20 1,209 1,209 100% 800
o+t 99% 442
) 100% 2,034
H 96% 9

Basic dlo|E|Ae] A5, 204 AF HA& ks ASAIZE 3,600 o 2eko
W, Byt AL AR 44200 FEl g Ve Hd 282 99%°] 2o, 20
A T 16 A9 A, HAE @ s Y ks zAr.

2 HOAHY A= A ZRAES] ¢ ZTRAE R g gy HTo] ¢ oyl
2 7HEF A7 47FA] AlS w9 ¥t felage] asd oW JTE A
gtetslr] Q&) 4 AFE9 S 71 2 Z2A3Ee] Basic HOlHA A4k Aj7te] Az

vt} 4709 ol Adgo] 3k AyeE SHUE <E 4>, <X 5>, <F 6>,
<% 7>3 L}
<¥ 4> TZAE(P) A57F 12, 14, 162 dolHA nad A}
P=12 Basic H|°o]E A (P=14) P=16

A |, } 2| _ ]

s HA | Ak A | A |FE x| HE | Ak

i i af 2g | a8 NN af

)3 3k Sl wk A ZE A2 3 gk A1zt 193k Slak Az
o

1 895|940 | 95% 280 | 956 | 956 |100%| 594 | 848 | 848 [100%| 554

2 1705|705 [ 100% 16 829 | 829 [100%]| 680 | 847 | N/A | N/A [3,600+%)

3 | 734 ] 734 [100% 28 992 [1,030] 96% | 364 | 741 | 741 [100%| 303

4 | 941 | 941 [100% | 141 |816] 851 | 96% | 547 | 725 | 725 [100%| 124

5 | 580 | 580 | 100% 4 1,062/1,062[100%|1,060] 691 | 691 [100%| 119

6 | 674 | 689 | 98% 735 | 647 | 647 [100%|1,065] 728 | 728 [100% 44

7 | 757 | 815 | 93% 339 | 985 ]| 985 [100%| 164 | 964 | 964 |100%| 2,074

8 [ 929|929 [100% 86 [1,075/1,075/100%| 98 | 760 | 760 [100%| 552

9 [1,102]1,102] 100% 71 883 | 883 [100%| 114 | 981 | 981 |100%| 278

10 | 554 | 554 | 100% 21 692 | 690 [100%| 106 |1,237]1,237|100% | 2,689

11 [1,029] N/A | N/A [3,600+%#)[1,141[1,141[100%| 77 [1,095]1,095]100% 36
152 AMUB| A7 GBS A] Moo FM15 20214 03
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12 | 594 | 594 | 100% | 45 | 775 775 |100%]| 86 |1,004|1,004]100% | 1,242
13 | 9388 | 988 | 100% 5  |1,047|1,067] 98% | 555 | 765 | 947 | 81% 3
14 | 889 | 940 | 94% 34 [830| 830 |100%| 29 |1,125|1,125|100% | 1,544
15 | 849 | 849 | 100% | 930 | 952 | 952 |100%| 89 | 842 | 842 |100%| 569
16 | 736 | 736 | 100% | 112 | 666 | 671 | 99% |2,034| 920 | 920 |100% | 902
17 | 552 | 552 | 100% | 37 | 852 | 852 |100%| 347 | 837 | 837 |100% | 541
18 | 606 | 606 | 100% | 56 | 882 | 882 |100%| 16 | 952 | 966 | 99% | 157
19 | 815 | 815 | 100% | 298 | 732 732 |100%| 9 | 866 | 866 |100% | 40
[ 20 [ 823 | 823 [100% 5  11,209/1,209/100%| 800 | 955 | 955 | 100%| 119
Hat N/A N/A 99% | 442 N/A N/A
ESgE) 100% | 3,600+ 100% | 2,034 100% | 3,600+
PN 93% 4 96% | 9 81% 3
%) Aake] AFAZF 3,600%2 2TES o]t}
<# 5> TAE RE(PM)9] 571 1, 2, 391 wlolgAle] mejady A3t
24 PM=1 Basic Hlo|H Al (PM=2) PM=3
PR R R PN TN N R PN T A
Hs i a8 e
g3l ak| 8l #k AIZE| "k | sk AIZE | "sl k| sl k Al ZE
1 | 651 | 651 [100% | 44 | 956 | 956 |100%| 594 | 862 | 862 |100% | 257
2 | 849 | 849 [100% | 46 | 829 | 829 [100%| 680 | 707 | N/A | N/A |3,600+%)
3 | 591 [ 591 [100% | 12 | 992 [1,030| 96% | 364 |1,006]1,006]100% | 268
4 992 1992 [100% | 896 | 816 | 851 | 96% | 547 | 709 | 709 |100% | 1,022
5 | 676 | 676 |100% | 12 | 1,062 | 1,062 [100% |1,060| 898 | 898 [100% | 220
6 | 895 | 895 [100% | 100 | 647 | 647 |100%]|1,065|1,106|1,106|100% | 971
7 | 700 1700 [100% | 10 | 985 | 985 [100%| 164 | 811 | 811 |100%| 102
8 | 804 | 804 |100% | 14 | 1,075 | 1,075[100% | 98 | 918 | 918 |100% 16
9 | 779 [ 787 | 99% | 38 | 883 | 883 [100% | 114 | 879 | 879 [100% | 947
10 | 644 | 644 [100%| 7 | 692 | 690 [100%| 106 | 819 | 819 |100%| 297
11 | 807 | 807 | 100% | 21 | 1,141 | 1,141[100% | 77 | 773 | 773 |100% | 111
12 | 764 | 764 [100% | 70 | 775 | 775 [100%| 86 | 762 | 762 [100% | 1,139
13| 752 | 752 [100% | 110 | 1,047 | 1,067 | 98% | 555 |1,269]1,269]100% | 532
14 | 698 | 698 [100% | 28 | 830 | 830 [100%| 29 | 930 | 930 [100% | 2,011
15 | 741 | 741 [100% | 115 | 952 | 952 |100% | 89 | 829 | 829 |100% | 311
16 | 486 | 486 |100% | 6 | 666 | 671 | 99% |2,034| 885 | 885 |100% | 1,919
17 | 967 | 967 [100% | 72 | 852 | 852 |[100% | 347 | 729 | 729 |100% | 3,078
18 | 601 | 601 [100% | 2 | 882 | 882 [100%| 16 | 950 | N/A | N/A [3,600+%)
19 | 893 [ 893 [100% | 6 | 732 | 732 [100%| 9 | 740 | 740 |100%| 185
20 | 739 | 739 [100% | — | 1,209 [ 1,209]100% | 800 | 830 | 830 [100% 578
A 99.9%| 80 99% | 442 N/A N/A
= 100% | 396 100% | 2,034 100% | 3,600+
H 99% |0 96% |9 96% 16
x) AAbe] AE A7F 3,600%E =3ES on| s}
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<}¥ 6> FFR=(AM)S 71 1, 2, 3 dlolEAle] HojAdd A}
24 AM=1 Basic Hlo]E A (AM=2) AM=3
e A RA] __ [QnFaA A4 __ | [wax A4 A%
ik af af af
B3l 7k 8l %k A1 E s gh sl gk AIZE 83l gk| 8wk Al ZE
1 706 | 706 | 100% 3 956 | 956 [100% | 594 | 730 | 730 |100% 129
2 698 | 698 | 100% 1 829 | 829 [100%| 680 [1,077]1,077|100% 909
3 792 | 792 | 100% 5 992 |1,030| 96% | 364 | 832 832 |100% 308
4 704 | 704 | 100% 3 816 | 851 | 96% | 547 | 780 | 854 | 91% 1,146
5 971 11,004 97% 6 [1,062(1,062{100%|1,060({1,002{1,002|100% 188
6 484 | 484 | 100% 3 647 | 647 [100%|1,065| 690 | N/A | N/A | 3,600+*)
7 810 | 810 | 100% 2 985 | 985 [100% | 164 | 750 | 750 |100% 565
8 686 | 686 | 100% 1 [1,075|1,075[100% | 98 988 | N/A | N/A | 3,600+=)
9 550 | 550 | 100% 4 883 | 883 |100% | 114 |1,154| N/A | N/A | 3,600+x)
10 844 | 844 | 100% 6 692 | 690 [100% | 106 | 769 | N/A | N/A | 3,600+=)
11 662 | 662 | 100% 2 11,141(1,141/100% | 77 484 656 | 74% 24
12 (1,008(1,008| 100% 5 775 | 775 |100%| 86 941 941 |100% 1,714
13 751 | 751 | 100% 4 11,047]1,067| 98% | 555 618 618 |100% 2,550
14 750 | 750 | 100% 1 830 | 830 [100%| 29 928 | 928 [100% 2,097
15 967 | 967 | 100% | 26 | 952 | 952 [100%| 89 590 | 689 | 86% 577
16 918 | 918 | 100% 6 666 | 671 | 99% |2,034| 981 | N/A | N/A | 3,600+=%)
17 583 | 583 | 100% 2 852 | 852 [100% | 347 |1,039| N/A | N/A | 3,600+*)
18 835 | 835 | 100% | 10 | 832 | 882 [100%| 16 711 711 |100% 646
19 587 | 587 | 100% 1 732 | 732 [100% 9 957 957 1100% 995
‘ 20 11,243(1,243| 100% | 208 |1,209(1,209|/100% | 800 | 680 | 680 [100% 448
Mt 99.8% | 15 99% | 442 N/A N/A
B 100% | 208 100% 2,034 100% 3,600+
EESN 97 % 1 96 % 9 74 % 24
) Axke] A& A7 360022 ZTFS ou|ah},
<& 7> 7FEARI(CAP)E] A71E -1 & Aok +1% 499 mojdd A
2 _CAP = Ba_sic Bl o] E| Al ) CAP +1
TEEEEA L [OuFEEAA ], X FEAAA| | aF
HE el gt | S |z e sgk | o | Az [Eeg gk | S | ALz
1 842 | 842 | 100% | 33 | 956 | 956 [100%| 594 |1,178(1,178|100% 3,377
2 703 | 780 | 90% 14 | 829 | 829 [100%| 680 | 891 | N/A | N/A | 3,600+=)
3 802 | 802 | 100% | 17 | 992 |1,030| 96% | 364 |1,173| N/A | N/A | 3,600+x)
4 601 | 676 89% 47 | 816 | 851 | 96% | 547 | 945 | N/JA | N/A | 3,600+%)
5 857 | 857 | 100% | 233 11,062|1,062|/100%|1,060|1,343| N/A | N/A | 3,600+%*)
6 535 | 535 | 100% | 32 | 647 | 647 [100%|1,065| 896 | 896 |100% 1,693
7 705 | 705 | 100% | 11 985 | 985 |100% | 164 [1,179]1,179|100% 2,173
8 896 | 896 | 100% | 59 |1,075(1,075/100% | 98 |1,087| N/A | N/A | 3,600+=*)
9 798 | 798 | 100% | 15 | 883 | 883 [100%| 114 |1,081(1,081|100% 2,069
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10 | 453 | 453 | 100% | 3 | 692 | 690 |100%| 106 | 787 | 787 |100% 2,236
11 | 853 | 853 | 100% | 33 |1,141]|1,141|100%| 77 |1,141]1,141[100% 2,897
12 | 602 | 602 | 100% | 11 | 775 | 775 |100%| 86 | 882 | 882 |100% 1,288
13 | 935 | 935 | 100% | 46 |1,047|1,067| 98% | 555 |1,282|1,282|100% 571
14 | 561 | 561 | 100% | 9 | 830 | 830 [100%| 29 | 949 | 949 |100% 750
15 | 836 | 836 | 100% | 17 | 952 | 952 |100%| 89 |1,215]1,215][100% 1,665
16 | 559 | 559 | 100% | 158 | 666 | 671 | 99% [2,034| 726 | N/A | N/A | 3,600+%)
17 | 683 | 683 | 100% | 33 | 852 | 852 |100%| 347 | 908 | N/A | N/A | 3,600+x)
18 | 613 | 613 | 100% | 10 | 882 | 882 |100%| 16 | 920 | 920 |100% 163
19 | 698 | 698 | 100% | 1 | 732 | 732 |100%| 9 864 | 864 |100% 59
20 |1,081(1,081| 100% | 80 [1,209|1,209|100%| 800 |1,409| N/A | N/A | 3,600+=)

Ht 99.0% | 43 99% | 442 N/A N/A
ol 100% | 233 100%|2.034 100% | 3.600+
EES 89% 1 96% 9 100% 59

o

#) Arke] AT AIZF 36002 23S o m|FiT)

%6}04 % 180EAE AHdHy Feod 7Hoer e T3

= 18709 #Ale A9 3,600% ool HAS Fat= © A st
ghol 2zl A & 1627001tk A& gho] LH X 162

Yol A& @3 43 o @s 2 P (E2E 100%20 74

o221, 162%A2] Hy EES 99.2%°1H FE 90% e &H&

% ‘W} 90% wlwrel &L F 3 FEFHAoW, I ;S 85.5%, 80.8%9}

gk mebd B modge Fa AL FUsY W SRS dAT £

Iv. 24 &

P Ae T3 Ed dFstE= 7ol HE A St A Alb ZRAE ¥
EZYLE oAU FAsE Bo] 7Igols Hdget=Tte] gk FA| o] AelA =
WGt} oo XEZP QL o]E X2 AE MEl(Project Selection), RCPSP, ¢zko]
3t AFAT & AAATE A5l o, At TRAEE AAFJFe] A
ZRAE Riges WMeEE EYste]l #ohA RIS Fdeiit. 28a fFeliE 7
He A&ste dagFs A on, RAAFS Sall AAG gagFol 284
olgt= AL JF3A

2 AT HAE &l D9 A7 AXE 'l AQAIRre] FEete AP AR
NP—Hardell 43ht}h, dubd o2 NP—Hardol £38he Al @42 A1z Yol 33
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