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SURATSAWADEE NAIYANART : AN INVENTORY MANAGEMENT
MODEL BY USING TABU SEARCH FOR PACKED RED CELL
INVENTORY. THESIS ADVISOR : ASST. PROF. KANCHALA

SUDTACHAT, Ph.D., 113 PP.

BLOOD BANK/META-HEURISTIC/TABU/PERISABLE

Red bloods are an important product for treating patients and are considered as
perishable. The shortage of red blood cells in the blood vessels may result in the loss of
patients' lives.

This research proposes the tabu search (TS) method to use to manage the
inventory system for red blood parcels. The objectives are to be able to determine a
blood ordering policy (unit) for each period, quantity of the appropriate blood inventory
level and obtained the lowest expected total cost by considering the smallest number of
ischemia occurring under uncertain conditions. We assume that there are two type blood
demands from normal patient and emergency patient demands. The blood transfusion
policy will supply the blood with a shorter shelf life first to the patients (first come first
serve), without considering the-blood reservation from the doctors who requested blood
units. However, in case of ischemia, blood will be borrowed from nearby hospitals and
will charge the maximum cost per unit. We assume that allocate the blood units to the
emergency patients with 100 percent services level. The comparison of the appropriate
order quantity units obtained from the tabu search (TS) method and from the current
purchase policy are experimented by using the actual blood demand data of two
different demands from two hospitals. The model was validated based on the statistical

hypothesis testing between the blood order numbers of computer model and current



data of hospital. Considering the appropriate policy, the test results showed that the
current policy has the highest total cost and the smallest percentage of service level.
The results showed that the inventory up to level policies with non-fixed period and the
fixed period by using the TS search method provides the similar an expected total cost
and a percentage of service level, and the lower expected total cost than other methods.
Moreover, the order quantity policies with non-fixed period and fixed period by using
the TS search method provides the expected total cost less than the current policy and
the percentage of service levels more than the current policy but provided a higher
expected total cost than the inventory up to level policies with non-fixed period and the

fixed period methods.
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new R1 R1 R2 R2 El El E2 E2
GERGET 66 0.50 72 0.50 6 0.50 8 0.50
GGELYENT 48 0.50 51 0.50 4 0.50 5 0.50
FUNAY 48 0.50 51 0.50 4 0.50 5 0.50
UNIIAN 48 0.50 51 0.50 4 0.50 5 0.50
Qumﬁ’uﬁ 48 0.50 51 0.50 4 0.50 5 0.50
EVTRLEY 66 0.50 7 0.50 6 0.50 8 0.50
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ey 48 0.50 51 0.50 4 0.50 5 0.50
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a Demand | Prob | Demand | Prob | Demand | Prob | Demand | Prob

ou R1 R1 R2 R2 E1 El E2 E2
I RIGEY 26 0.40 28 0.60 3 0.40 4 0.60
WQﬂ%ﬂmu 16 0.43 21 0.57 2 043 3 0.57
51NN 16 043 21 0.57 2 043 3 0.57
unNInU 26 0.40 28 0.60 3 0.40 4 0.60
DUMWUS 16 0.43 21 0.57 2 0.43 3 0.57
Hnna 16 0.43 21 0.57 2 0.43 3 0.57
UH8Y 16 0.43 21 0.57 2 043 3 0.57
NHHMAN 26 0.40 28 0.60 3 0.40 4 0.60
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Define a tabu list
and Iteration.

J
v

- Find Q or S level inventory from last
Q or S level inventory.
- Compute fitness.

totalcost = (cost x prob)

NO

Q or S level inventory
causing the totalcost —
less than last Iteration

YEsl

NO Tabu List

}

Tteration =
Aspiration level

YESl

Stop
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inty =0;
int Best = 10000000;
outerloop:
while(inter>=0){
int 0 =rand_int.nextInt(5);
int m =rand_int.nextInt(5);
y=y+(m+o);
Max =y;
If (y>1&&y!=tabu[0]&&y!=tabu[1]&&y!=tabu[2]&&y!=tabu[3]&&y!=tabu[4]){
o 1 a v ' .
ans = compu H1A11y ‘ﬂ“]ﬂNTVnFn Fitness
H
1 d‘ vy VY A 1 v v d’ dw
If (ans<Besp{ HINAIN IANAIT08AI1A1 Best it udo luii
Best=ans;

1
s

If(inter<1){
tabu[0]=0; tabu[1]=0; tabu[2]=0; tabu[3]=0; tabu[4]=y;
¥
Miner-0) (o luiigas3Bmmina 1 Tabu List
tabu[0]=tabu[1]; tabu[1]=tabu[2]; tabu[2]=tabu[3]; tabu[3]=tabu[4]; tabu[4]=y;
}
inter++;
}
if(inter>200000) {

break;
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Start

v

Define a ROP,
S

|

e
Compute fitness by initial solution
totalcost = (cost X prob)

!

+1 Iteration

NO Total blood
inventory < ROP

LyEs

Q=
(8-x)

Lves

Tteration =
Aspiration level

!

Stop
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[ 4 a 1
Tanulszesn (Objective): 1HuImsidealiiivanedonudoins
Qou'ly (Rule-based decision) :
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s=(dxL)+Zd(c,) (3.1
Safety Stock = (dxL)+Zd(c,) (3.2)
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Qou'ly (Rule-based decision) :
o 9 Y Aa A 9 o ~
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(3) MY1UA ROP 1ag Safety Stock
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Start

¥

Define a ROP,
S

e
2

Compute fitness by initial solution
totalcost = (cost x prob)
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+1 Iteration

b

NO

NO Total blood
inventory < ROP

LYEs

Q=
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Iteration =
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YES §

Stop
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1
Xoy =Q"+dp —z¢ | — 7 (3.4)

m-1 R,m

n+l _ yn n n

=X —2g Iy, ; Vi=123,...,m-1 (3.5)
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u Snnwdeaiivimad ) Sunuideaiimimad
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N Mean StDew SE Mean
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Difference = mu (foyasie(Unit)) - mu (ewide(Unit))
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T-Test of difference = 0 (vs mot =): T-Value = 0.57 P-Value =
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Current Up to level-No Fixed Q-No Fixed | Up to level-Fixed
1fou (Unit) Fixed Time (Unit) Time (Unit) Time (Unit)

S ss S ss (0] s S ss
GRGE 72 30 72 30 71 29 73 15
wgaIMen | 53 | 22 56 22 52 22 55 13
FUNAN 51 21 55 21 54 21 52 12
unNINY 46 19 52 19 49 19 53 12
DUMWUS 54 | 22 62 22 65 22 61 13
LYY 64 | 26 76 26 107 26 77 14
HI8U 66 27 73 27 73 27 74 14
NYEMAN 53 22 52 22 47 22 55 13
ﬁqmsm 78 32 79 32 80 32 76 16
NINHIAN 49 20 55 20 55 20 55 12
GRUAGE 53 22 52 22 83 22 58 12
Nugne 50 | 21 57 21 54 21 60 12
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A 10%

Current Up to level-No Fixed Q-No Fixed | Up to level-Fixed
1fou (Unit) Fixed Time (Unit) Time (Unit) Time (Unit)
S ss S ss (0] s S ss
Aa1n 29 12 29 12 28 12 31 9
ngAIMen | 23 10 26 10 22 9 26 8
TR RLYY 18 8 22 8 21 7 23 8
UNINAY 25 11 31 11 28 10 30 9
DUMWUS 26 | 11 24 11 27 10 24 9
au 20 9 55 9 86 8 29 8
Y 23 10 27 10 27 9 26 8
NYHMAN 27 11 31 11 26 11 32 9
Ngweu 29 12 34 12 35 12 32 9
N3INYIAN 25 10 34 10 34 10 30 8
CRUAGEY 14 6 24 6 55 6 23 7
ey 16 7 24 7 21 7 23 7
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Current Up to level-No Fixed Q-No Fixed | Up to level-Fixed
1fou (Unit) Fixed Time (Unit) Time (Unit) Time (Unit)

S ss S ss (0] s S ss
AL 72 30 72 30 71 29 75 15
wgaIMen | 53 | 22 56 22 52 22 56 13
TR RLYY 51 21 55 21 54 21 54 12
UNIIAN 46 19 52 19 49 19 53 12
DUMWUS 54 | 22 62 2 65 22 59 13
au 64 | 26 76 26 107 26 71 14
Y 66 27 73 27 73 27 79 14
NeHMAN 53 22 52 22 47 22 52 13
NgneaY 78 | 32 79 32 80 32 77 16
NINYIAN 49 20 55 20 55 20 55 12
CRUAGEY 53 22 52 2 83 22 52 12
Nueneu 50 21 57 21 54 21 56 12
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Current Up to level-No Fixed Q-No Fixed | Up to level-Fixed
1fou (Unit) Fixed Time (Unit) Time (Unit) Time (Unit)
S ss S s (0] s S ss
Aa1n 29 12 29 12 28 12 30 9
ngaIMey | 23 10 26 10 22 9 25 8
TR RLPY 18 8 22 8 21 7 24 8
UNIIAN 25 11 31 11 28 10 34 9
DUMWUS 26 | 11 24 11 27 10 24 9
au 20 9 55 9 86 8 30 8
Y 23 10 27 10 27 9 26 8
NYHMAN 27 11 31 11 26 11 30 9
Ngueu 29 12 34 12 35 12 30 9
N3INYIAN 25 10 34 10 34 10 32 8
CRUAGEY 14 6 52 6 83 6 25 7
uenau 16 7 24 7 21 7 25 7
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HeMUUAIaAad 10%

Current Up to level-No Fixed Q-No Fixed | Up to level-Fixed
1fou (Unit) Fixed Time (Unit) Time (Unit) Time (Unit)

S ss S ss (0] s S ss
A 72 30 72 30 71 29 73 15
wgaIMen | 53 | 22 56 22 52 22 55 13
TR RLYY 51 21 55 21 54 21 57 12
UNIAY 46 19 52 19 49 19 52 12
AUNWUE 54 22 62 22 65 22 62 13
au 64 | 26 76 26 107 26 71 14
Y 66 27 73 27 73 27 74 14
NeHMAN 53 22 52 22 47 22 52 13
NgneaY 78 | 32 79 32 80 32 75 16
N3NYIAN 49 20 55 20 55 20 57 12
CRUAGEY 53 22 52 22 83 22 53 12
Nueneu 50 21 57 21 54 21 59 12
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Current Up to level-No Fixed Q-No Fixed | Up to level-Fixed
1fou (Unit) Fixed Time (Unit) Time (Unit) Time (Unit)
S ss S s (0] s S ss
AaAN 29 12 29 12 28 12 30 9
ngaIMey | 23 10 26 10 22 9 27 8
TR RLPY 18 8 22 8 21 7 22 8
UNINAY 25 11 31 11 28 10 31 9
DUMWUS 26 | 11 24 11 27 10 24 9
inn 20 9 55 9 86 8 31 8
Y 23 10 27 10 27 9 23 8
NeHMAN 27 11 31 11 26 11 32 9
Ngueu 29 12 34 12 35 12 30 9
NINYIAN 25 10 34 10 34 10 33 8
CRUAGEY 14 6 52 6 83 6 23 7
Nueneu 16 7 24 7 21 7 23 7
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A 1 q 9 ~ A A
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Y
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YU 10%
Current Up to level-No Fixed Q-No Fixed | Up to level-Fixed
1fou (Unit) Fixed Time (Unit) Time (Unit) Time (Unit)

S ss S ss (0] s S ss
GRGE 72 30 72 30 71 29 71 15
wgaIMen | 53 | 22 56 22 52 22 59 13
FUNAN 51 21 55 21 54 21 53 12
unNINY 46 19 52 19 49 19 52 12
DUMWUS 54 | 22 62 22 65 22 60 13
TRLEY 64 | 26 76 26 107 26 72 14
HI8U 66 27 73 27 73 27 74 14
NYEMAN 53 22 52 22 47 22 53 13
ﬁqmsm 78 32 79 32 80 32 74 16
NINGYIAN 49 20 55 20 55 20 52 12
GRUAGE 53 22 52 22 83 22 52 12
Nugne 50 | 21 57 21 54 21 55 12
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A A X
OANNUU 10%

Current Up to level-No Fixed Q-No Fixed | Up to level-Fixed
1fou (Unit) Fixed Time (Unit) Time (Unit) Time (Unit)
S ss S ss (0] s S ss
AL 29 12 29 12 28 12 30 9
ngAIMen | 23 10 26 10 22 9 23 8
TR RLYY 18 8 22 8 21 7 22 8
UNINAY 25 11 31 11 28 10 31 9
DUMWUS 26 | 11 24 11 27 10 28 9
Hinn 20 9 55 9 86 8 31 8
Y 23 10 27 10 27 9 23 8
NeHMAN 27 11 31 11 26 11 29 9
Ngweu 29 12 34 12 35 12 31 9
NINYIAN 25 10 34 10 34 10 29 8
CRUAGEY 14 6 52 6 83 6 27 7
Nueneu 16 7 24 7 21 7 26 7
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A ' Y =) A
LiJfJﬂﬂ“]fmeﬂﬁmslﬂmﬁﬂﬂﬁﬂaﬂ 10%

Current Up to level-No Fixed Q-No Fixed | Up to level-Fixed
1fou (Unit) Fixed Time (Unit) Time (Unit) Time (Unit)

S ss S ss (0] s S ss
AL 72 30 72 30 71 29 76 15
wgaIMen | 53 | 22 56 22 52 22 55 13
TR RLYY 51 21 55 21 54 21 56 12
UNINAY 46 19 52 19 49 19 53 12
DUMWUS 54 | 22 62 2 65 22 59 13
au 64 | 26 76 26 107 26 72 14
Y 66 27 73 27 73 27 76 14
NeHMAN 53 22 52 22 47 22 53 13
Ngweu 78 32 79 32 80 32 76 16
NINYIAN 49 20 55 20 55 20 57 12
CRUAGEY 53 22 52 22 83 22 53 12
Nueneu 50 21 57 21 54 21 57 12
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oAanad 10%

Current Up to level-No Fixed Q-No Fixed | Up to level-Fixed
1fou (Unit) Fixed Time (Unit) Time (Unit) Time (Unit)
S ss S ss (0] s S ss
AL 29 12 29 12 28 12 29 9
ngAIMen | 23 10 26 10 22 9 23 8
TR RLYY 18 8 22 8 21 7 22 8
UNINAY 25 11 31 11 28 10 30 9
DUMWUS 26 | 11 24 11 27 10 24 9
Hinn 20 9 55 9 86 8 27 8
Y 23 10 27 10 27 9 25 8
NeHMAN 27 11 31 11 26 11 30 9
Ngweu 29 12 34 12 35 12 30 9
NINYIAN 25 10 34 10 34 10 33 8
CRUAGEY 14 6 52 6 83 6 22 7
Nueneu 16 7 24 7 21 7 24 7
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tﬂ' 1 9 = d'
WemaNuAeINsumMslasunilas

N3 L“ﬂa autaq Current Uptolevel-No | Fixed Q-No Up to level-
ANUADIMIIADA Fixed Time | Fixed Time | Fixed Time
(%) (1) @ 3 )
Total Cost -25% 1,911,140 | 1,434,928.79 | 1,458,973.03 | 1,403,351
(Bath) 0% 2,545.870 | 1,843,827.96 | 1,867,872.19 | 1,835,471.25
25% 2,957,609 | 2,240,205.71 | 2,264,249.94 | 2,227,983.83
VaLnaY -25% 115 10 161 3
Tatia 0% 160 6 158 4
(Unit) 25% 164 8 160 5
%Service -25% 99.22 99.92 98.85 99.98
Level 0% 99.19 99.97 99.18 99.98
25% 99.33 99.98 99.96 99.99

A15190 n.24 ARdrveInanssziiuandeyavesIsane1ia Tuuguieanudoan1s i

msnlaoumla
ﬂmﬂﬁ'ﬂuuﬂm Current Uptolevel-No | Fixed Q-No | Up to level-
ANVUADINIIADA Fixed Time | Fixed Time | Fixed Time
(%) (1) () (3) 4)
Total Cost -21% 1,141,134.08 737,554.87 761,599.11 | 703,370.36
(Bath) 0% 1,497,258.68 938,112.46 962,156.70 | 858,492.99
21% 1,599,162.20 970,121.56 994,165.79 | 970,384.85
VALY -21% 98 3 56 1
Tatia 0% 143 53 101 2
(Unit) 21% 140 2 80 2
%Service -21% 98.26 99.95 98.91 99.98
Level 0% 98.03 99.18 98.47 99.97
21% 98.34 99.98 98.97 99.98
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A 1 A a 9 a @ = =)
ATNN N.25 mmafJGU'eNwaﬂ1ﬁ°1Jﬁzmummayammkmmmawnwmaamﬂiuiaﬂ’qamﬁ

tﬂ' 1 Y] 3 A ti'
WonmsaanuumMsilasuulag

N3 Lﬂa auulag Current Uptolevel-No | Fixed Q-No | Upto level-
ANUABINIIADA Fixed Time | Fixed Time | Fixed Time
(%) (1) @ 3) )
Total Cost -10% 2,548,533.25 | 1,996,551.70 | 2,020,595.94 | 1,837,718.49
(Bath) 0% 2,548,533.25 | 1,996,551.70 | 2,020,595.94 | 1,837,718.49
10% 2,549.327.67 | 1,996,551.70 | 2,020,595.94 | 1,838,512.90
VaLnaY -10% 160 6 158 4
Tatia 0% 160 6 158 4
(Unit) 10% 160 6 158 4
%Service -10% 99.19 99.97 99.18 99.98
Level 0% 99.19 99.97 99.18 99.98
10% 99.19 99.97 99.18 99.98

~ 1 A a 4 1 v
AT NN N.26 fﬂ!ﬂaﬂﬂl’ENNﬁﬂTi“lJ53!,11Ll%Wﬂ%}QQQMGQIiQWﬂWUWﬁIHH’QQLﬁ'é)ﬂ1ﬂ'l§'i]ﬂlﬂ‘ljfl

msnlaoumla
ﬂmﬂﬁ'ﬂuuﬂm Current Up to level-No | Fixed Q-No | Up to level-
ANVUADINIIADA Fixed Time | Fixed Time | Fixed Time
(%) (1) () 3) 4)
Total Cost -10% 1,497,227.27 924,098.59 948,142.82 | 858,380.79
(Bath) 0% 1,497,258.68 938,112.46 962,156.70 | 858,492.99
10% 1,497,290.08 952,126.34 976,170.57 | 858,604.19
VALY -10% 143 41 101 2
Tatia 0% 143 53 101 2
(Unit) 10% 143 66 97 2
%Service -10% 98.03 99.37 98.47 99.97
Level 0% 98.03 99.18 98.47 99.97
10% 98.03 98.99 98.52 99.97
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ATNN N.27 mmafJGU'eNwaﬂ1ﬁ°1Jﬁzmummayammkmmmawnwmaamﬂiuiaﬂ’qamﬁ

4 Vo 4
Wwonmsyuaaumsilaguulag

N3 Lﬂa auulag Current Uptolevel-No | Fixed Q-No | Upto level-
ANUABINIIADA Fixed Time | Fixed Time | Fixed Time
(%) (1) @ 3) )
Total Cost -10% 2,546,286.01 | 1,996,551.70 | 2,020,595.94 | 1,835471.25
(Bath) 0% 2,545,870.75 | 1,843,827.96 | 1,867,872.19 | 1,835471.25
10% 2,546,021.80 | 1,996,551.70 | 2,020,595.94 | 1,835,207.04
VaLnaY -10% 160 6 158 4
Tatia 0% 160 6 158 4
(Unit) 10% 160 6 158 4
%Service -10% 99.19 99.97 99.18 99.98
Level 0% 99.19 99.97 99.18 99.98
10% 99.19 99.97 99.18 99.98

A15199 n.28 AundevoInanslszduaindeyaves Isane1uia lungaieainisyudall

msnlaoulasanad
ﬂ”li!ﬂal IGN Current Up to level-No | Fixed Q-No | Up to level-
ANUABINSIADA Fixed Time | Fixed Time | Fixed Time
(%) (1) () (3) 4)
Total Cost -10% 1,497,176.87 | 1,104,545.73 | 1,128,589.96 | 858,491.98
(Bath) 0% 1,497,258.68 | 938,112.46 | 962,156.70 | 858,492.99
10% 1,498,758.15 | 952,126.34 | 976,170.57 | 860,073.26
LRGN -10% 143 66 93 2
Tatia 0% 143 53 101 2
(Unit) 10% 143 66 72 2
%Service -10% 98.03 98.99 98.59 99.97
Level 0% 98.03 99.18 98.47 99.97
10% 98.03 98.99 98.90 99.97
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A 1 A a 9 a @ = =)
AT NN N.29 mmafJGU'eNwaﬂ1ﬁ°1Jizmummayammkmmmawnwmaamﬂiuhﬂ’qamﬁ

A 1 Y A = A
LiJ’E]ﬂﬂ"If‘MEJGluﬂﬁﬂ!mﬂﬂﬂlWINﬂ"Ii!‘]JﬁEJ‘HLL‘]JaQaﬂaQ

N3 Lﬂa auulag Current Uptolevel-No | Fixed Q-No | Upto level-
ANUABINIIADA Fixed Time | Fixed Time | Fixed Time
(%) (1) @ 3) )
Total Cost -10% 2,548,627.80 | 1,996,551.70 | 2,020,595.94 | 1,837,813.04
(Bath) 0% 2,545.870.75 | 1,843,827.96 | 1,867,872.19 | 1,835471.25
10% 2,551,684.59 | 1,996,551.70 | 2,020,595.94 | 1,840,869.83
VaLnaY -10% 160 6 158 5
Tatia 0% 160 6 158 4
(Unit) 10% 160 6 158 4
%Service -10% 99.19 99.97 99.18 99.98
Level 0% 99.19 99.97 99.18 99.98
10% 99.19 99.97 99.18 99.98

d' 1 d’ a 9 d‘ 1 FIl =
M13°19N n.30 fnmaEJGUENWﬁﬂﬁ‘]Ji%LiJuiﬂﬂ"UfliJ“ﬁGUﬂ\‘lIi\‘iW‘(’JT]ﬂaquq\iLiJE]ﬂﬂG]f%ﬁJGl‘L!ﬂim

A ~ A
Laamnmmm,ﬂaﬂuuﬂm

ﬂ”li!ﬂal IGN Current Up to level-No | Fixed Q-No | Up to level-
ﬂﬂll@%} 94N151299 Fixed Time Fixed Time | Fixed Time
(%) (1) () (3) 4)
Total Cost -10% 1,490,500.03 | 1,104,545.73 | 1,128,589.96 | 851,815.15
(Bath) 0% 1,497,258.68 | 938,112.46 | 962,156.70 | 858,492.99
10% 1,501,484.32 | 1,104,545.73 | 1,128,589.96 | 862,799.43
VAUAaY -10% 143 66 80 2
Tatin 0% 143 53 101 2
(Unit) 10% 143 66 80 2
% Service -10% 98.03 98.99 98.77 99.97
Level 0% 98.03 99.18 98.47 99.97
10% 98.03 98.99 98.79 99.97




run:

Qualtity Blood inInventory: 0 0 0 0 0 &4

DATA: ¢4 62 8 7 11
DATA2: 0.23 0.22 0.23 0.25
UseRl: €4
UseR2: 62
UseEl: €
UseE2: 7
ProbRl: 0.23
ProbR2: 0.22
ProbEl: 0.23
ProbE2: 0.25
Donation per week: 11
{ 7 5734055.811000002 }Tabulist{ 0 0 0 0 7 }
{ 10 5481318.501000001 }Tabulist{ 0 0 0 7 10 }
{ 13 5228581.1910000015 }Tabulist{ 0 0 7 10 13 }
{ 16 4975843.880999997 }Tabulist{ a 7 10 13 16 }
{ 23 4386123.490999998 }Tabulist{ 7 10 13 16 23
{ 30 379€403.1009999947 }Tabulist{ 10 13 16 23 30
{ 35 3375174.250999997 }Tabulist{ 13 16 23 30 35
{ 42 2785453.860999997 }Tabulist{ 16 23 30 35 42
{ 48 2448470.780999997¢ }Tabulist{ 23 30 35 42 48
{ 49 2195733.470999998 }Tabulist{ 30 35 42 45 49
{ 56 1606013.0809999981 }Tabulist{ 35 42 45 49 56
{ 59 1353275.771 }Tabulist{ 42 48 49 56 58 }
{ 63 1016292.6910000014 }Tabulist{ 48 49 56 59 63
{ €9 531875.7670000007 }Tabulist{ 49 56 59 €3 €9
{ 73 43788583.892¢60000014 }Tabulist{ 56 59 63 69 73
BUILD SUCCESSEUL (tctal time: 35 seconds)
~ o ' @ v o v A A a
gﬂvlﬂ.lﬁ36810ﬂ153u1ﬂ5uﬂ51{NetBeanﬂlﬂ%ﬂﬂWﬁQﬁliﬁﬁﬂ
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S. Naiyanart and K. Sudtachat, "Tabu Search Algorithm for the Near-Optimal Order Quantity of
Blood Inventory," 2019 International Conference on Industrial Engineering and Systems

Management (IESM), Shanghai, China, 2019, pp. 1-6.
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