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On the Assembly Block Storage Location Assignment Problem

Changkyu Park + Junyong Seo

College of Business Administration, University of Ulsan

We revisit the assembly block storage location assignment problem (ABSLAP) at a shipyard, in order to
compensate for the deficiency in performance verification of the heuristic ABSLAP algorithm developed by
the previous study. In this paper, we formulate a mathematical programming model of the ABSLAP, refine
elaborately the heuristic ABSLAP algorithm, and show the performance of the developed mathematical
programming model and the revised heuristic ABSLAP algorithm. In addition, we explain simulation
experiments conducted using the revised heuristic ABSLAP algorithm to investigate the influences of block
stockyard layouts and production schedule instability on the block stockyard operations.

Keyword: block stockyard, storage location assignment problem, shipbuilding, heuristic algorithm,

mathematical programming model
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Figure 1. The schematic drawing of block stockyard
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For the first row (i.e., depth = 1)
If (North exit is open)
{
If (cell (1, 2) (cell (1, n-1)) is not empty and cell (1, 1)
(cell (1, n)) is empty)
cell (1, 1) (cell (1, n)) = accessible candidate location (e.g., A)

}

Else go to Otherwise

For the last row (i.e., depth = m)
If (South exit is open)
{
If (cell (m, 2) (cell (m, n-1) is not empty and cell (m, 1)
(cell (m, n)) is empty)
cell (m, 1) (cell (m, n)) = accessible candidate location (e.g., B)

}

Else go to Otherwise

Otherwise, for each row
The first empty cell located in front of the first occupied cell at the

search direction — accessible candidate location (e.g., C & D)

If (all cells are empty)
{
If (East (West) directional exit is possible)
the middle cell = accessible candidate location

Else the last cell = accessible candidate location (e.g., E & F)

}

If (accessible candidate location is open to the North or South exit)
If (any cell in front of accessible candidate location is not open

to both North and South exits)

ofl
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{

Accessible candidate location is replaced by the first cell (e.g., F)
Any cell in front of accessible candidate location cannot be

candidate any more

}

Step 1.2: N—S (S—N) & A A

For each column(width = 1 to n)
The first empty cell located in front of the first occupied cell at the
search direction —> accessible candidate location (e.g., A, E & G - O)

If (accessible candidate location crosses over any accessible candi-
date location)

the accessible candidate location is cancelled (e.g., C)

If (all cells are empty)
{
If (South (North) directional exit is possible)
the middle cell = accessible candidate location (e.g., P)

Else the last cell = accessible candidate location
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Table 1. Comparison between the best solution and the heuristic

algorithm
In-and-out | Stockyard | Number of in and OFV
directions |workload(%)| outbound blocks Best | Heuristic
167 0 0
70
182 0 0
198 9 8
One side 80
204 3 7
227 42 45
90
213 37 26
167 0 0
70
182 0 0
198 0 0
Two sides 80
204 0 0
227 12 4
90
213 9 4
167 0 0
70
182 0 0
198 0 0
Four sides 80
204 0 0
227 8 2
90
213 2 0
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Table 2. Comparison between the optimal solution and the heuristic

algorithm
In-and-out | Number of in and OFV
directions outbound blocks Optimal Heuristic
109 28 11
One side
106 16 13
95 5 1
Twe sides
106 9 2
133 6 1
Four sides
125 3 1
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Table 4. Changed block stockyard workload and block overflows

oft

Block Block Chaned Block overflows
stockyard schedule stockyard

workload(%)| change(%) |workload(%) Max Ave
10 70.43 0 0.00

70 20 74.38 0 0.00

30 76.03 5 0.02

10 80.86 0 0.00

80 20 84.47 2 0.05

30 88.15 7 0.16

10 90.54 5 0.15

90 20 94.14 10 0.87

30 96.35 12 1.67
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