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Abstract

Putaway and order picking are high-cost warehousing activities, accounting for up to 55 %
of the total cost in the warehouse. Furthermore, most of the time is being wasted on trips to
store and pick up, which can add up to 55 % of the total working time. This research proposed
mathematical models to determine the optimal storage locations in each period by minimizing
pick up and storage traveling distances under two storage policies, including dedicated storage
and random storage. The efficiency in minimizing traveling distance was studied and compared
by applying the mathematical model with Add-in Open Solver in Microsoft Excel using Gurobi
Optimizer solver engine to solve the problem. Under the assumption that the warehouse knew
the change in demand and supply in advance, the results indicated that the random storage policy
was more efficient in minimizing traveling distance than the dedicated storage policy. In fact,
the total traveling distance of the random storage policy was 11.2 % less than the dedicated
storage policy.

Keywords:  Storage Location Assignment Problem; Linear Programming; Time-Varying Demand

and Supply
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What is AutoModel? AutoModel I

AutoModel is a feature of OpenSolver that tries to automatically determine the problem you are trying to optimise by observing the structure
of the spreadsheet. It will turn its best guess into a Solver model, which you can then edit in this window.

Objective Cel: ISBUS! A  maxmise (@ minimise]  target value: |

| variable Cells: [g:c6:5xs35 | J

<Add new constraint>
$AS6:5L835 <= SARS6:$8C$35 [
$AS6:5L835 <= $286:5AKS35

$AS6:$X$35 int [ _]
SAMS6:SANS3S = SADS6:SAPS3S =
$8K$10:$8P$35 <= 50

Add constraint ‘ I

[v' Make unconstrained variable cells non-negative

[v' Show named ranges in constraint hist

Sensitivity Analysis [ it censitivity analysis on the same sheet with top left cell: [ __I
7 Output sensitivity analysis: (& G

Solver Engine:

Current Solver Engine: Gurobi Solver Engine...

[v Show model after saving Clear Model Options... Save Model I l Cancel |

U4 msaduuuudaesuleuienmsdnnuuuUgy
AYNIINANDY

nAmMsnateuwuuinesedumalddimuadunuiulomemsdnfuuugulinafumsansze:
momsvhoulananhuleuemsdanuuuuimuamuwislunn 9 e Taedszezmalunsnou
oA 1,030 was Tusnziulonemsdafuuimuamumisissosmoinnussmonangodia
1,160 wns ﬁagﬂﬁ 6

wenMnHuuLSImesmMunAdiamans il inmmudsmansauanememe 9 Lafoil suaudum
AuRRsTRamAD U uisdAAUma 4 lunn 4 donm dadurmlinndmus R, figui 7 ua: 8
mmuﬂummmﬂﬂﬂLmJu,a“mamlmmummﬂﬂumanmmo 1 1y, v, Suuseuililumsdaiu
MRETBY X, Yy mmim‘w 3 anﬁﬂ’muﬂ’]vlﬁﬁﬂﬂLillmﬂﬂaﬂuuﬂ1ﬂvl1_l°il’.nﬁlﬂVl’J’r]Enﬂvl,ﬂﬂﬂu Tuua?
fdonai 1 Fumd 1 stia]mﬂumml,muﬂﬁ]ﬂmuw 1 91mm 5 3u Tnedesauthenomun 1 sou
dheuntsdaiud 2 Smau 35 3u Tnedesuuthenomun 4 sey wasindunisdaful 3 9o
10 3u Tnesessuienomun 1 sevuaziinmsnduiumaindmumiod 1 $1um 5 3u Tnedesauthe
oA 1 50U

24
ISSN 2672-9369 (Online)



mammdaigalumaimuamumismeligussduazaumuiiulsdumiam
Optimizing Storage Assignment Under Time-Varying Demand and Supply

What is AutoModel? Asoiiode I

WsawammmmmmmmMmmwmwmmm’o
of the spreadsheet. Rt will turn its best guess into a Solver model, which you can then edit in this window.

lothalwal:l,my 3 C maxmise @ minimise | C target value: l—

Variable Cells: |5x¢1:5755,5457:9X536 _|

SAS1:$FSS It
SAS6:8FS6 <=1

SAS7:$L8$36 <= SAMS7:$AXS36 I g

SAS$7:$L836 <= $7$7:5AK$36

SAS7:$X$36 Int

$BGS7:$8HS36 = $BI$7:$8)836 Add constraint I |
$BP$11:$87$16 <= S0

[v Make unconstrained variable cells non-negative
[v" Show named ranges in constraint list

Sensitivity Analysis [ | ;e constivity analysis on the same sheet with top left cell: I J
[T Output sensitivity analysis: ‘ - c
Solver Engine: Current Solver Engine: Gurobi Solver Engine... I

A v o v o o '
EUV] 5 ﬂ’liﬁi’mLLUUQ’]aaﬂuIUU’]ﬂﬂqiﬁlﬂLﬂULLUUﬂ’ImuﬂW’]LLVIu\J

FLRINY (INAS)

1400
1160
1200
1080 3
-
R
1000 =
1030
960
800
600
400
200
0
0 1 2 3 4 5 6
am (3u)
- = ulgemsinnuuuuimuAmuLY e WlHUEMFIAAVULUEN

= o
UN 6 FUIMIMINMIIUTIN
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MmN 3 JUuuUMINBULAzIANUEWM

MITAAUUDUEN MITAAUULUMAUAA LY

, o IALAY Ny ALY e
$WIRT AU

AMUALG/D1UIU/  AANG /WY AU/ WIN/ MLRAYS /U

E) 1 ER) 1 E) 1 U
1/5/12/35/4
1 1 /101 1/5/1 1/50/5 1/5/1
2 1/15/22/5/1 2/5/13/10/1 3/50/5 3/15/2
3/20/2 4/10/1
3 1/10/71:2/1071 1/10/1 4/30/3, 6/20/2 4/10/1
4/20/2 5/10/1
4 3/30/3 4/20/2 3/20/2 2/50/5 2/20/2
1/20/2 5/20/2
5 61001 1/10/1 5/50/5 5/10/1
2 1 - 2/15/2 - 1/15/2
2 - 1/5/13/10/1 - 3/15/2
3 — — — -
4 - 3/10/1 - 2/10/1
5 — — — -
3 1 - 2/20/2 - 1/20/2
2 - 1/10/1 - 3/10/1
3 - 2/10/1 - 4/10/1
4 - 4/10/1 - 2/10/1
5 - 1/10/1 - 5/10/1
4 1 VIOZI3/20/2 o1 50001 1/40/4 1/15/2
4/10/1
2 1/30/3 5/10/1 1/10/1 3/40/4 3/10/1
2/30/3 6/10/1  2/5/10 4/10/1 4/40/4 4/15/2
1/10/1 2/10/1
4 320/ 1/10/1 2/40/4 2/10/1
5 2/10/13/10/1 2/10/1 5/20/2 5/10/1
5 1 - - - 1/15/2
2 - 1/20/2 - 3/10/1
3 - 4/10/1 - 4/15/2
4 - 2/5/13/20/2 - 2/10/1
5 - 3/10/1 - 5/10/1
6 1 - 1/5/13/10/1 - 1/15/2
2 - - — -
3 - 2/25/3 - 3/25/3
4 - 4/10/1 - 2/10/1
5 — — — -
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