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0<uz, <L-—1, foralli (2)
a;, <y, <b;, for alli (3)
o+ L= MQA—g) ="z + M1 —2f) +M(15,)

for all ¢ and j, ¢+ 4, and a large positive Number M (4)
di—MQ1—z) <7y +M1=2})+MQ1-z)

for all ¢ and j, i # j, and a large positive Nmber M (5)
Zit2;t2ldd =1 forall i and j, i #j (6)
2z 2ip 2+ 0or'1 integer for all i and j, i+ j (7)
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3.1 LINGO= 3 27)
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N=12

L=50(m)

T =45 (day)
d=93714 17 21 26 30 36 44 42 43
a=000 1.2 9 91519 26 24 32
b=000 3 4121218 2229 26 34
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% LINGO - LINGD Model - LINGO2 E”E@
File Edit LIMGD ‘indow Help

DlslBg| |2 || Yielo| B=EE
2 LINGO Model - LINGO2 =3

model:

SETS:
i oty R A s Lo - (R e ke a il B
Reliblk,blk) | &1 #neff £2: zx,zy:
endsers

DATA:
N=12:
len=50;
T=45;
hlk=1..M:
M=95;
d=9 3 7 14 17 21 26 30 36 44 42 43;
a= 0 0 0 P @950 %0 15 10 26 24 B2;
=0 0 03 4 12 12 18 22 29 26 34;
p=10 10 10 10 20 10 20 10.20 10 20 10;
1=13 O A1FT2% 13 11 14 GEF 1 3EREEE © 3

ENDDATA
MAZ=[3UM(blk (i) sp(i) Fa(i)-(¥(di)-a(i))*z (i) )}

Rfor (blk(i) :@bnd(0,x (1), len-1(1]));
Bfor(blk(i)fbnd(ali),viii, biilT)s
Bfor(blk(i):Bhintz(i)));
Bfor(rel(i,j1:BhintexiizJLlh)s
Bfor(rel(i,j):Bhinieyidi, 3100;

x(1)=0; x(2)=18; =xi(3)=359; y(l1=0; v(2)=07"wi(31=0; =z{1)=1; z(2)=1; =z(3)1=1;

Bfor{rel(i,jrex (i) +1ii)-M*{1-zg(i) <=x{])+M*(1-ax (i, 7)) +M*{1-2(1)1));
Bfor(relii,j):d(i)-M*(1-z (1) )<=y (3} +H* [1-zyii, ) +0% (1-2 () )}
Bfor(relii,j):zx(i, J)+ex (i, 1) +eyil, J)+2vid, 1) »=1):

end

(28 6] LINGO g48%

i)
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[3£ 1] LINGOS} GAS] HAgk vla o4k #2443

Problem blk No. 8 10 12
Mean 1.00 0.60 0.70

SD 1.10 0.49 0.46

1 Min 0.00 0.00 0.00
Max 3.00 1.00 1.00

Mean 0.40 0.40 1.80

, sD 0.66 0.80 1.08
2 Min 0.00 0.00 0.00
Max 2.00 2.00 4.00

Mean 0.20 0.20 0.60

) 0.60 0.40 0.92

3 Min 0.00 0.00 0.00
Max 2.00 1.00 2.00

Mean 0.20 1.10 0.60

SD 0.40 1.22 1.20

4 Min 0.00 0.00 0.00
Max 1.00 3.00 3.00

Mean 1.20 1.30 2.20

i SD 1.83 1.19 1.62
o Min 0.00 0.00 0.00
Mak 4.00 3.00 5.00

Mean 0.20 0.20 0.00

) 0.60 0.40 0,00

6 Min 0.00 0.00 0.00
W 2.00 1.00 0.00

Madh 1.60 1.50 0.20

sD 0.92 1.12 0.60

7 Min 0.00 0.00 0,00
Max 3.00 3.00 2.00

Meah 0.00 0.30 1.30

) 0.00 0.90 0.78

8 Min 0.00 0.00 0.00
Max 0.00 5.00 2.00

Mean 0.40 0.60 1.50

. ) 0.49 0.92 1.02
Min 0.00 0.00 0.00

Max 1.00 2.00 3.00

Mean 0.70 1.50 1.90

SD 1.10 0.92 1.04

10 Min 0.00 0.00 0.00
Max 3.00 3.00 3.00
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Case study on the Spatial Scheduling for Mega-block Assembly
Yard in Shipbuilding Company

Jung Hee Jang

Department of Systems Management & Engineering,
The Graduate School, Pukyong National University

Abstract

Motivated by a software  development project in a shipbuilding
company, we propose a- spatial scheduling algorithm for-the mega—block
assembly yard in a shipbuilding company. The blocks in a- shipbuilding
industry are the /basic units in shipbuilding processes.- They are usually
made in the block assembly shop, and then are assembled into a ship in
the dry dock.' To improve' the productivity of the dock, however, the
shipbuilders usually assemble several blocks into a big block before the
erection in the dock-side area. Our problem is to make an spatial schedule
to use these dock-side pre—erection areas efficiently, and then elevate the
productivity of the shipbuilding company. First of all, we formulated this
situation into a mathematical model and found an optimal solution by a
commercial optimization “software. But it! could not give optimal solutions
for the practical sized problems=since the problem 'is very complicated and
time consuming. So we proposed_a (GA-=based heuristic algorithm. Using
real shipyard data, we showed that the spatial scheduling system based on
the algorithm made a very good performance.

Keywords: shipbuilding, mega-block assembly, spatial schedule,
pre—erection
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