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## 5371504321 : MAJOR INDUSTRIAL ENGINEERING

KEYWORDS: WAREHOUSE MANAGEMENT / FAST-MOVING ITEM / DESIGN OF FAST PICK AREA /

AUTOMOTIVE INDUSTRY
BORIRAK YONGPRASERT: DESIGN OF STORAGE LOCATION AND ORDER PICKING FOR
FAST-MOVING ITEMS IN AUTOMOTIVE ASSEMBLY PLANT. ADVISOR: ORAN
KITTITHEERAPORNCHAI, Ph.D., 85 pp.

Among warehouse activities, order picking is the most labor intensive activity as pickers
spend majority of their times searching and traveling for items. One way to reduce these non-
value added tasks is to implement Fast-Pick Area (FPA), a dedicated storage area in which small
and high-picking items are assigned and stored in limited quanities.

We studied order picking activity in a small automotive-part warehouse and designed
FPA using a fluid model. The analysis of the model shows that FPA can reduce picking time
3,711 hours or 1.58 Full-Time Equivalent (FTE). The sensitivity model suggests that 77-78 SKUs
of total 1,031 SKUs should be assigned to FPA that consists of 2 bin-shelves or 11.32% of total
storage area as the area is the most convenient locations of the exisiting layout and the most
insensitive to any chances in warehousing parameter such as ratio of storage item, time to restock,
and time to retrieval.

To verify the design and to determin suitable slotting, we relaxed the assumption of the
fluid model and considered dimensions of assigned SKUs using a Monte Carlo Simulation. The
simulation represents the put-away and picking processes by simulating picked quantities and
inter-arrival to each pick from the historical data. The result of simulation shows that the benefit
of FPA is reduced to 1,245 hours of picking time saving or 0.53 FTE because of fluctuations of

historical picking data and relatively large packaging of assigned SKUs in FPA.
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2.6  msnumileatoyalundadum (Warehouse Activity Profiling)
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2.6.3 MmInszEgmugama (Cycle of Inventory)
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SKU Labor sqrt Box L, | W, | H, Bin
pick | flow Area ,m3 R

ID Efficiency | Flow Size,m m m m | Qty.
2 3742 | 15.09 963.29 3.88 | 0.530035 | 0.004032 | 0.24 | 0.14 | 0.12 | 131
4 3126 | 12.60 880.65 3.55 | 0.484334 | 0.004032 | 0.24 | 0.14 | 0.12 | 120
7 3043 | 12.27 868.72 3.50 | 0.477949 | 0.004032 | 0.24 | 0.14 | 0.12 | 118
6 2998 | 12.09 862.22 3.48 | 0.474431 | 0.004032 | 0.24 | 0.14 | 0.12 | 117
8 2126 6.99 804.13 2.64 | 0.360743 | 0.003289 | 0.23 | 0.13 | 0.11 | 109
1 9894 | 159.57 783.24 12.63 | 1.723595 | 0.016128 | 0.24 | 0.28 | 0.24 | 106
3 7874 | 126.99 698.73 11.27 | 1.537604 | 0.016128 | 0.24 | 0.28 | 0.24 | 95
10 1871 7.54 681.38 2.75 | 0.374667 | 0.004032 | 0.24 | 0.14 | 0.12 | 92
13 1666 6.72 642.67 2.59 | 0.353708 | 0.004032 | 0.24 | 0.14 | 0.12 | 87
16 1589 6.41 627.62 2.53 | 0.345453 | 0.004032 | 0.24 | 0.14 | 0.12 | 85
5 6330 | 102.09 626.49 10.10 | 1.378641 | 0.016128 | 0.24 | 0.56 | 0.12 | 85
15 1468 5.92 603.34 2.43 | 0.331987 | 0.004032 | 0.24 | 0.14 | 0.12 | 82
21 1462 5.89 602.41 243 | 0331144 | 0.004032 | 0.24 | 0.14 | 0.12 | 82
27 1271 5.12 561.71 2.26 | 0.308741 | 0.004032 | 0.24 | 0.14 | 0.12 | 76
31 1119 4.51 526.92 2.12 | 0.289766 | 0.004032 | 0.24 | 0.14 | 0.12 | 71
39 1050 4.23 510.53 2.06 | 0.280627 | 0.004032 | 0.24 | 0.14 | 0.12 | 69
32 1238 593 508.39 2.44 | 0.332267 | 0.004788 | 0.28 | 0.19 | 0.09 | 69
37 991 4.00 495.50 2.00 | 0.272891 | 0.004032 | 0.24 | 0.14 | 0.12 | 67
17 1974 | 15.92 494.74 3.99 | 0.544416 | 0.008064 | 0.28 | 0.24 | 0.12 | 67
42 983 3.96 493.98 1.99 | 0.271523 | 0.004032 | 0.24 | 0.14 | 0.12 | 67
38 980 3.95 493.09 1.99 | 0.271180 | 0.004032 | 0.24 | 0.14 | 0.12 | 67
41 928 3.74 479.86 1.93 | 0.263873 | 0.004032 | 0.24 | 0.14 | 0.12 | 65
25 1770 | 14.27 468.56 3.78 | 0.515432 | 0.008064 | 0.28 | 0.24 | 0.12 | 63
46 875 3.53 465.72 1.88 | 0.256358 | 0.004032 | 0.24 | 0.14 | 0.12 | 63
48 871 3.51 464.91 1.87 | 0.255631 | 0.004032 | 0.24 | 0.14 | 0.12 | 63
58 772 3.07 440.60 1.75 | 0.239072 | 0.003971 | 0.22 | 0.19 | 0.10 | 60
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A13197N 4.1 (D)

SKU Labor sqrt R Box L, | W, | H, Bin
pick | flow Area ,m R
ID Efficiency | Flow Size,m m m m | Qty.

33 1563 | 12.60 440.33 3.55 | 0.484334 | 0.008064 | 0.28 | 0.24 | 0.12 | 60

53 775 3.12 438.76 1.77 | 0.241011 | 0.004032 | 0.24 | 0.14 | 0.12 | 59

62 766 3.09 435.76 1.76 | 0.239850 | 0.004032 | 0.24 | 0.14 | 0.12 | 59

63 764 3.08 435.33 1.75 | 0.239461 | 0.004032 | 0.24 | 0.14 | 0.12 | 59

56 744 3.00 429.55 1.73 | 0.236331 | 0.004032 | 0.24 | 0.14 | 0.12 | 58

12 5656 | 182.44 418.74 13.51 | 1.842976 | 0.032256 | 0.24 | 0.56 | 0.24 | 57

66 699 2.82 416.25 1.68 | 0.229131 | 0.004032 | 0.24 | 0.14 | 0.12 | 56

11 5540 | 178.70 414.43 13.37 | 1.823988 | 0.032256 | 0.24 | 0.56 | 0.24 | 56

64 685 2.76 412.32 1.66 | 0.226681 | 0.004032 | 0.24 | 0.14 | 0.12 | 56

76 668 2.69 407.29 1.64 | 0.223788 | 0.004032 | 0.24 | 0.14 | 0.12 | 55

44 1311 | 10.57 403.24 3.25 | 0.443606 | 0.008064 | 0.28 | 0.24 | 0.12 | 55

80 651 2.62 402.19 1.62 | 0.220857 | 0.004032 | 0.24 | 0.14 | 0.12 | 54

77 640 2.58 398.45 1.61 | 0.219164 | 0.004032 | 0.24 | 0.14 | 0.12 | 54

71 639 2.58 397.82 1.61 | 0.219164 | 0.004032 | 0.24 | 0.14 | 0.12 | 54

&5 626 2.52 394.34 1.59 | 0.216601 | 0.004032 | 0.24 | 0.14 | 0.12 | 53

79 623 2.51 393.23 1.58 | 0.216171 | 0.004032 | 0.24 | 0.14 | 0.12 | 53

34 2057 | 28.44 385.72 5.33 | 0.727653 | 0.013824 | 0.48 | 0.12 | 0.24 | 52

36 2052 | 28.37 385.25 5.33 | 0.726757 | 0.013824 | 0.48 | 0.12 | 0.24 | 52

93 547 2.02 384.87 1.42 | 0.193926 | 0.003696 | 0.24 | 0.14 | 0.11 | 52

81 590 2.38 382.44 1.54 | 0.210498 | 0.004032 | 0.24 | 0.14 | 0.12 | 52

14 4676 | 154.66 376.00 12.44 | 1.696870 | 0.033075 | 0.45 | 0.35 | 0.21 | 51

57 1139 9.18 375.93 3.03 | 0.413410 | 0.008064 | 0.24 | 0.14 | 0.24 | 51

92 568 229 375.35 1.51 | 0.206480 | 0.004032 | 0.24 | 0.14 | 0.12 | 51

9 8662 | 558.80 366.43 23.64 | 3.225432 | 0.064512 | 0.56 | 0.48 | 0.24 | 49

97 532 2.15 362.82 1.47 | 0.200069 | 0.004032 | 0.24 | 0.14 | 0.12 | 49

98 532 2.15 362.82 1.47 | 0.200069 | 0.004032 | 0.24 | 0.14 | 0.12 | 49
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A1319N 4.1 (99)

SKU Labor sqrt R Box L, | W, | H, Bin
pick | flow Area ,m R
ID Efficiency | Flow Size,m m m m | Qty.

19 3609 | 102.86 355.85 10.14 | 1.383831 | 0.028500 | 0.38 | 0.30 | 0.25 | 48

104 507 2.04 354.97 1.43 | 0.194883 | 0.004032 | 0.24 | 0.14 | 0.12 | 48

40 1989 | 32.08 351.17 5.66 | 0.772817 | 0.016128 | 0.24 | 0.28 | 0.24 | 47

75 982 7.92 348.94 2.81 | 0.383992 | 0.008064 | 0.28 | 0.24 | 0.12 | 47

112 474 1.91 342.97 1.38 | 0.188572 | 0.004032 | 0.24 | 0.14 | 0.12 | 46

113 474 1.91 342.97 1.38 | 0.188572 | 0.004032 | 0.24 | 0.14 | 0.12 | 46

78 943 7.60 342.06 2.76 | 0.376155 | 0.008064 | 0.28 | 0.24 | 0.12 | 46

20 3746 | 120.83 340.78 10.99 | 1.499847 | 0.032256 | 0.24 | 0.56 | 0.24 | 46

24 3566 | 110.23 339.65 10.50 | 1.432549 | 0.030912 | 0.56 | 0.24 | 0.23 | 46

23 3694 | 119.15 338.42 10.92 | 1.489384 | 0.032256 | 0.24 | 0.56 | 0.24 | 46

109 460 1.85 338.20 1.36 | 0.185586 | 0.004032 | 0.24 | 0.14 | 0.12 | 46

115 460 1.85 338.20 1.36 | 0.185586 | 0.004032 | 0.24 | 0.14 | 0.12 | 46

43 1807 | 29.14 334.74 5.40 | 0.736554 | 0.016128 | 0.24 | 0.56 | 0.12 | 45

117 451 1.82 334.30 1.35 | 0.184075 | 0.004032 | 0.24 | 0.14 | 0.12 | 45

116 445 1.79 332.61 1.34 | 0.182552 | 0.004032 | 0.24 | 0.14 | 0.12 | 45

28 3284 | 97.73 332.19 9.89 | 1.348881 | 0.029760 | 0.4 | 0.31 | 0.24 | 45

121 444 1.79 331.86 1.34 | 0.182552 | 0.004032 | 0.24 | 0.14 | 0.12 | 45

122 444 1.79 331.86 1.34 | 0.182552 | 0.004032 | 0.24 | 0.14 | 0.12 | 45

126 487 2.29 321.82 1.51 | 0.206480 | 0.004704 | 0.24 | 0.14 | 0.14 | 43

30 3285 | 105.96 319.13 10.29 | 1.404529 | 0.032256 | 0.24 | 0.56 | 0.24 | 43

49 1633 | 26.34 318.18 5.13 | 0.700273 | 0.016128 | 0.24 | 0.28 | 0.24 | 43

163 238 0.56 318.04 0.75 | 0.102107 | 0.002352 | 0.24 | 0.14 | 0.07 | 43

54 1616 | 26.06 316.56 5.10 | 0.696541 | 0.016128 | 0.24 | 0.28 | 0.24 | 43

94 792 6.39 313.31 2.53 | 0.344913 | 0.008064 | 0.28 | 0.24 | 0.12 | 42

114 385 1.55 309.24 1.24 | 0.169873 | 0.004032 | 0.24 | 0.14 | 0.12 | 42
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{ a v 1 ! . .
@ﬂ'ﬁN“ﬁ 4.2 Y51NAIMITANVLULIAINLDILAZAN Saving time

v Pick Time Pick Time Saving Time
Area @ FPA
(mz.) (mins) (mins) (mins.)

1 Aisle 21.327 2.21 0.36 1.85
2 Aisles 42.654 2.21 0.40 1.81
3 Aisles 63.981 2.21 0.43 1.78
4 Aisles 85.308 2.21 0.48 1.73
5 Aisles 106.635 2.21 0.53 1.68
6 Aisles 127.962 2.21 0.59 1.62
7 Aisles 149.289 2.21 0.65 1.56
8 Aisles 170.616 2.21 0.71 1.50
9 Aisles 191.943 2.21 0.78 1.43
10 Aisles | 213.27 2.21 0.83 1.38
11 Aisles | 234.597 2.21 0.88 1.33

[ o 4 g { 1 1 a { [ o
NAANUTUWUTVDINUNVDY FPA AoA e maunysenida (Saving time) 81113991
v Y v v
MIfuIUNaTINNaINUTendald (Total Net Nenefit) auduasunnainuluiadon 4.3 14

AUAAIAITIN 4.3 1AL MINN 4.3
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Area v Saving Restock Total net benefit Last FTE
(m.3) (mins.) (mins.) (hrs.) SKUs
1 Aisle 21.3270 1.85 14.95 3,234 77 1.38
2 Aisles 42.6540 1.81 14.95 3,711 77 1.58
3 Aisles 63.9809 1.78 14.95 4,749 171 2.02
4 Aisles 85.3080 1.73 14.95 4,981 171 2.12
5 Aisles 106.6350 1.68 14.95 5,048 171 2.15
6 Aisles 127.9620 1.62 14.95 4,997 171 2.13
7 Aisles 149.2890 1.56 14.95 5,184 206 2.21
8 Aisles 170.6160 1.50 14.95 5,076 206 2.16
9 Aisles 191.9430 1.43 14.95 4,898 206 2.09
10 Aisles 213.2700 1.38 14.95 4,780 206 2.04
11 Aisles 234.5970 1.33 14.95 4,647 206 1.98
5500
5000 ""\4/\’\

Total net benefit

(hrs.)
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Total net
Saving time Restock
Case benefit SKUs FTE
(Mins.) (Mins.) (Hrs.)

AQO Base case 1.81 14.95 3,711 77 1.58
B1 Saving time -50% 0.91 14.95 1,570 77 0.67
B2 Saving time -25% 1.36 14.95 2,640 77 1.13
B3 Saving time -10% 1.63 14.95 3,283 77 1.4
B4 Saving time +10% 1.99 14.95 4,140 78 1.76
B5 Saving time +25% 2.26 14.95 5,473 119 2.33
B6 Saving time +50% 2.72 14.95 7,285 171 3.11
C1 Restock time -50% 1.81 7.48 5,268 171 2.25
C2 Restock time -25% 1.81 11.21 4,441 119 1.89
C3  Restock time -10% 1.81 13.46 3,770 78 1.61
C4 Restock time +10% 1.81 16.45 3,654 77 1.56
C5 Restock time +25% 1.81 18.69 3,568 77 1.52
C6 Restock time +50% 1.81 22.43 3,425 77 1.46
D1 Pi-50% 1.81 14.95 1,570 77 0.67
D2 Pi -25% 1.81 14.95 2,640 77 1.13
D3 Pi -10% 1.81 14.95 3,283 77 1.4
D4 Pi +10% 1.81 14.95 4,140 78 1.76
D5 Pi +25% 1.81 14.95 5,473 119 2.33
D6 Pi +50% 1.81 14.95 7,285 171 3.11




50

8,000

7,000 »

6,000 /
5,000 //
£ 4,000 /———
3,000
2,000 /

1,000

Total net benefit

-50 -25 -10 0 +10 +25 +50
% Change of Saving time (S) and # of picks (Pi)

H a J { o/ 4 Q‘
NNA 4.4 HaN3AATIZHEANY 10 IHaT I IN521Ea 18 (Total Net Benefit) 1101115

[l 9 '
aa namduidsenda e (Saving Time) tavdlsmnmasainngy (Pick)

8,000

7,000

6,000

5,000 =

’A

¢ 4,000

3,000

Total net benefit

2,000

1,000

-50 -25 -10 0 +10 +25 +50
% Change of Restock time

= a o = o YA A A
NNN 4.5 wamsamswzwmm‘l’mmwaimnamﬂizmﬂ (Total Net Benefit)]lﬂmﬁ]mﬂﬂiﬁl

aa naunasn 14 1unsay (Restock Time)



51

4 4 . 4 o A (e 2 4
NNMINN 4.4 NN 4.4 wag 4.5 WuNMsilasuuias Saving time H5oUTUATIN

v
1 4 1Y v A

a A 9 Jd ~ v d'
NYUYUTIUITUYIUR (pl) i]%l‘]riNﬂaW‘ﬁLﬂfJ’JﬂuLuﬂﬁﬁ]”lﬂQ’Glibluﬁ?Jﬂ”liﬂ (2) agWUNUD 1IN

1 ' k4
[ a K

a A Yy A (a o A a A ! ) A o
noundszndald vselSuaasinnsumulunieanatazainalinasiuvesnainilszvda

ya 9 A d? A [ [ a ~ [ 9 a qaj A A ~
TatuurTdunudurseaaaulsdudy  navsunlszvdald uazlSuiaasanvaun

~ A A o A ) [ S Ao = A A
wasunlasly iWenasandiuiu SKUs  mihwnsanuiisiuiunsunang 77-78 519013

' v v 1 v v

Tugramalasunaas namsunlszudald -50% 09 +10% nuiomiumsnlasuunilas
I o Q’ 4 I~ o o
13111 +25% B9 +50% $1UIUTI9NT SKUs ANy 119 uag 171 519MInudIfy doandod

o A o % 1 A = 1 A
ﬂ‘UWﬁ‘i’)llsU’E'Nl,’mﬂ/]‘]J'58ﬂElﬂklﬂiﬂﬂslu“]ﬂ\iﬂﬁlﬂaﬂuuﬂad -50% D3 +10% AN TINVDIININ

Y
a K 9y

[ 9 Q' dg’ a d' [ 9 a Qs: a d'
ﬂizwﬂ@”lmmwmmmm l’Jﬁ1WEJ‘]J1/I‘]J‘§$WEJﬂUlﬂ LLﬁZﬂiN1mﬂiﬂﬁluﬂ1iﬂ8Uﬂ!W VHAIIAITY
o A A o 4 = ' = o Ny A £ 9
Funasn nndunmsdasunilag +25% ag +50% ﬂWNﬁi'JiJ"llE]\H’Jaﬁ/]ﬂ‘i%’ViElﬂhlﬂLWMeUuﬂ’JEl

o A dgj ' ] A = d' o d' A d?
ﬂ’ﬂi]“])’ﬂﬂiﬂﬂﬂlﬂﬂ'ﬂﬂf')\?ﬂTilﬂaEJ“L!LL‘]JEN -50% 93 +10% UD3I1NI1UIU SKUs MWNUINVU

\ Y = oy A £
’mwaslwwammmmamﬂiwaﬂ"lmwmumu
A A = a Qy 1 A a
Wwonnsauwavesmalasuudas narlums@usudaiunuinie narlunsia
g/ 1 AQ' dg/ 1 L d' [ P} 9 a
G])'llﬁ’)lllWiJiﬂﬂﬂJllﬂ%ﬁQNﬂiﬁﬂ?ﬂﬁi’)ﬂ"u’ﬂﬂmﬁWﬂﬂigﬁﬂﬂllﬂlllluﬁiu‘hﬁﬂﬁ\‘] wazlsui
Ao o LY ] = A o YA
SKUs ndasnu1u FPA anaswsuny Taglusie -50% D3 -10% wasmm@mamﬂiwﬂﬂ%um
v A S o { S
aﬂmﬁ’aﬂmmwﬁmmﬂuwamﬂmmu SKUs Naaaen 171 sremadu 78 51915 tag
] csj 1 = dl [ Y U [} d‘ &Y
Tugreasua -10% 939 +50% Wamwamamﬂszmﬂ”lﬂaﬂaqzmmﬂmﬂaautﬂammm

(1199910911 SKUs A9NN 77 5193



UNN 5

M381009MIVARUT U U UBUAIUDS I FPA

dy dy 1 = o d' 9 d' o o 9 a 9
o luunilaznandimaiman laanuni 4 y1iinissiasinnudesmsaum

o 4 . . 4 o v Jdo o 3 v A
Tagldunusiaosanrunsal (Simulation) tveiuenaansdmiuiudoyalumsdaduls

1 v o a v g Qy ' s 4 a v ~

ﬂf]u%ﬂ“lm‘ﬂ‘il’)mﬂﬂlﬂﬂ%uﬁ’)uEﬂuﬁluﬁﬁf}ﬂ31hlﬂﬁﬂuqﬁﬁq\1ﬂlﬂﬂﬂiﬂﬂﬂimﬁﬂ‘HT
o [ Z d

51 mﬁmaaams%mﬁuwdmmuﬂuﬂ

Tumsnuniaziunmnimwansiasi Fpa i ldnnmsdnnsluuni 4 wilszgnd
Lﬁfl’”lﬁ‘uLL‘U‘Ui‘im%Nﬁﬂmmimlﬁaﬁ‘immmmﬁmmﬁ (Demand) Gﬁ’udaumuﬂuﬁmﬂmiw@u
18z 31512 W 3P UMSIANFUAIUEELAIAEN. (Restock) Tago1fodoyan1suantaInw
Liwm‘ﬂmmuma Y (Cumulative Probability Distribution Function: CDF) mﬂsﬁaga"luaﬁw (C‘I?Q

9
v

I 9 1 =} v A 9 A o A =1 o dy
Wuveyarruasnunldlunsnosani FPA Tuuni 4) Teeldunsudail

A v uaj 1 09/’ dy ~ v & A 9
D ¥USNamMIdanUVUFUINUAaE SKU 194319 77 SKU 1anunmsdsanun'ld
o 1 (% 1 to 1 4 a
1nmMsaaldsunsy R Tuunin 4 Tagn1siaEe9nasaduaiveIuaunaznaIsalvin
1 Y v
AN AN wazgaNgaie I ladnunassuuruanniga awaasluaisg
~
n52
Y Y =\ a 9 a 4 ~
2) adumsnsgnedoyadsauluonnveluiannuaesinis Tagdniizrnnud
a qy [ J I~ 1 @ a a ] qg:
lumsvguFuarvevusuauinaanimiulsuulumsvgunaazasa
Y
[ a A 1 4
3) adumsnsznedeyaazanluednvesizezinlunsiSonrouFudiveuoud
< 1 :/l
vuaanluuaaznsa (Inter-Arrival Time)
o { a Qy 1 4
4) RMUA Order Frequency ADAMNDYDINITO0N IUIUIEENHIVFUAINOIUIUA
v Y v
Tagluntismualduaumny 4 $2Tug
o qul Q' o'.l 129, 1 4 a
5)  f1MUA Lead Time ABILIZIAITINNINUAITUIINATTIFUAIUSIUIUALUAY
uszl q'z a Qy 1 4 d'dyo =] (Y q'; =1
VUFUINIUATZNIUMSANTFUT e UsUa TuRTHfvualiaiaunny 1 ¥ 14 (60 U1N)
v v Y
o o . I 1 o o
6) MUUATIUIUTOU (Period) NAoimstnua lunuuiiaosTagluniiivualiy
<3 1 @ o o A o I~ % A o Yo
manua lunng Julaos Tuamsiieu As 16 %2 Tua Hunar 60 Tudetivaweg ladwau

Y
FOUMIHUANINUY 960 50U



53

o 1 J a d ) [ 1 4 [ [
7) NIUUANINTINITINRNDIA N TN ITULR S SKU Lﬁei%’“lumimmmuummm

v
4 =

o 1 a o 1 d"Q 9 9 [ =
gorumsel lagamsilwesiiaiinnsan lvaeandesniuu levigvesnasnaanany lag

q
9

1 = v A
AMWITMTHAH
1 A o v ~ qa.: 1 = 9

® A1 Max Qty. D S1AUMITANUMINNGAUUFUIVBIUARE SKU 44 1A1n

msmlude 1)
' .. A o v @ A 9 =3 csyo Yy

® @1 Initial Inventory A9 $1UAIUMITANVITUAU TasTlumsAnIUA MUAlHE

AMNVAT Max Qty.
o'/ a Qy 1 4 09; o a

® Restock point N3OYATUANTUAIULIWUAUUTUIN TasivuallTuin
2 EaR = Yy a 9 o = e
Fudruerusudaunita illugudnlasans (Safety stock) Tun1sanuiil

Y 9
AnsannnlTunannudesnsudazaiaves SKU Huq lueda
. A A dq a £ s &

® Restock time A0 AURASN T IUMSAUTUAIUSIUIUADUTUIN 1 soUTU
tﬂ'dyd 1 1 % ~
NUUAWNAY 14.95 1IN

. . = A A @ 9 a Qy ] L a
® Saving time A0 NauRaeNUszHIa lANINMIHTVTUG MO IUEUA TUVTII
F4

FPA Taod11i5unsal A0 HAUMNY 1.81 UINADATIADNADI

o Smuagluuunisnsznedimiunsmuinnuuiiaesvetoyalude 2)

{ 9lo @ Qsll I o 1 B 4

nag 3)  Tasludiismualadanlsnsaeududndsquuunhideiiios
(Discrete Random Variable)

[ o 4

8) fnnauuudmesanumasialellsunsy R Tasms ddoyaainde 1) 817)
F4

Y
9) MUUANMIAIUINLUVINADIE] (Replicate) (NN 100 AT

o Y Y a Qy 1 4 9
TAgU T899 ATNANNADING TUMTHIVFUAIUIIUBUAINNTNTZIETOYA
azauvolFuaunnudesmsniugiunsnszedeyadeanvedszoz s lumsisonnay
9 1 (] A . A a Qy 1 o 1 =
aremsguuud lideriloq (Discrete Random) iietlSinaFudiueusuansoasloudaga
v a o a & < { o [ e 4 1
duauszuvaziimsausuuauaifimuatazuludnyuz i lUisesuniazasy
Y ' ] Y v F4
A iauseutazIumIA IS uaiedn A 15T ed unaIanuainad

E4

~ ~ 9 a ay 1 4 :JI ~ o a
Tagluniiasnanlslums@uFua U UIUADUF UL WU NIUNTUIDADY

2, @ ~ A M o = ~ v YYo & sy ¥
FUAIUIIUIUA TUNTANVBINUATUIN TaunAnyIamlsznda ldowiuilse Towin la

v Qy 1 o o A
ﬁ]TﬂﬂTiﬁ]ﬂLﬂU%uﬁﬂuﬂTuﬂuﬁ{lu FPA uaziSouneunave sy uiaoddn1umsunuai
o o . { [ o 4
mmm"lﬁ}mmnmmaawaﬂwa (Fluid Model) Tuun® 4 TagraaainsaoeanIunsol

v a3 a [ { o 1 { (% {
MIIAUNVLALNITHIL LAAIAININD 5.1 uazmamﬁ@mﬁﬁ@uiuszuumemminﬁ 5.1



| Input data A,B,C |

Randomly generate Demand
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CalculateSavingtime

n Period?

n Replicate?

Calculate Net benefit

J

Return Net Benefit,
Savingtime, Restock time, Waiting time
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Data A: Demand

CDF of demand and Demand Qty for SKUs

CDF of Inter-arrival Time and Inter-arrival Time for SKUs
Discrete Random Variable

Data B : Inventory
max Qty

Initial Inventory
Restock point

lead time of restock

Data C: Parameters
savingtime

restock time

order frequency

n period

nreplicate
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SKU Int. Restock | Max CDF of Pick Pick Qty. CDF of Inter-
ID Inventory point Qty. Inter-arrival Time arrival
Time
0.01,0.02,0.09,0.36,0.59,0.88,0.95,0.96,0.97, 4,5,6,7,89,10,11,15,16,17,18 0.90,0.99,1.00 8,16,24
2 128 20 128 1 0.98,0.99,1.00
4 128 20 128 | 0.01,0.10,0.45,0.75,0.96,0.97,0.98,0.99,1.00 4,5,6,7,8,12,13,14,15 0.91,1.00 8,16
0.01,0.02,0.04,0.21,0.50,0.76,0.93,0.95,0.96, 2,3,4,5,6,7,89,11,12,14,15 0.89,0.99,1.00 8,16,24
7 128 20 128 10.97,0.98,1.00
0.01,0.02,0.04,0.11,0.23,0.50,0.72,0.86,0.95, 1,2,3,4,5,6,7,8,9,10,11,13,15 0.91,0.99,1.00 8,16,24
6 128 20 128 1 0.97,0.98,0.99,1.00
0.01,0.22,0.35,0.37,0.39,0.44,0.62,0.72,0.92, 1,2,3,4,5,6,7,8,9,10,11,12,15,17 0.89,1.00 8,16
8 9% 20 9% 0.94,0.97,0.98,0.99,1.00
0.00,0.02,0.04,0.36,0.80,0.91,0.92,0.94,0.97, 1,2,3,4,5,6,7,8,9,10,11 0.96,0.97,0.98,0.99,1.00 2,4,8,10,12
! % 15 % 1 0.99,1.00
3 96 15 96 0.06,0.32,0.79,0.92,0.93,0.96,0.99,1.00 2,3,4,5,6,7,8,9 0.96,0.97,0.98,0.99,1.00 2,4,8,10,12
10 64 10 64 0.01,0.24,0.74,0.95,0.96,0.97,0.99,1.00 2,3,4,5,6,7,8,9 0.90,1.00 8,16

9
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SKU | Volume, Box Size, | L,m | W, | H,m | Bin P- Face Qty. | Depth Qty. | High Qty. Slotting | Dimention Shelf
D m’ m’ m Qty. | Face 1 @) 3) Qty. (1,2,3) Qty.
2 0.530035 0.004032 | 0.24| 0.14| 0.12| 131 | 0.24 8 4 2 128 8.4.2 2.0
4 0.484334 0.004032 | 0.24| 0.14| 0.12| 120 | 0.24 8 4 2 128 8.4.2 2.0
7 0.477949 0.004032 | 0.24 | 0.14| 0.12| 118 | 0.24 8 4 2 128 8.4.2 2.0
6 0.474431 0.004032 | 0.24| 0.14| 0.12| 117 | 0.24 8 4 2 128 8.4.2 2.0
8 0.360743 0.003289 | 0.23 | 0.13 | 0.11| 109 | 0.13 15 2 2 90 15.3.2 1.0
1 1.723595 0.016128 | 0.24| 0.28 | 0.24| 106 | 0.24 8 2 1 96 8.2.1 6.0
3 1.537604 0.016128 | 0.24 | 0.28 | 024 | 95 0.24 8 2 1 96 8.2.1 6.0
10 0.374667 0.004032 | 0.24 | 0.14| 0.12| 92 0.24 8 4 2 64 8.4.2 1.0
13 0.353708 0.004032 | 0.24| 0.14| 0.12| &7 0.24 8 4 2 64 8.4.2 1.0
16 0.345453 0.004032 | 024 | 0.14| 0.12| 85 0.24 8 4 2 64 8.4.2 1.0
5 1.378641 0.016128 | 0.24| 0.56| 0.12| 85 0.24 8 1 2 80 8.1.2 5.0
15 0.331987 0.004032 | 0.24 | 0.14| 0.12| &2 0.24 8 4 2 64 8.4.2 1.0
21 0.331144 0.004032 | 0.24| 0.14| 0.12| 82 0.24 8 4 2 64 8.4.2 1.0
27 0.308741 0.004032 | 0.24| 0.14| 0.12| 76 0.24 8 4 2 64 8.4.2 1.0

9¢
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{ o v 3 Qy 1 J a
A5 9% 5.3 HAMITIIABINTIANUFUTINGIUIUAVSTLIN FPA

Saving time, hrs Restock Time, hrs Total Net Benefit , hrs man
n SKUs Removed SKU Replicate Period
mean sd mean sd Waiting time mean sd per day per year saving

77 - 100 960 425.84 1.98 198.96 1.34 45.00 22635 1.65 3.77 1041.20 0.44
76 9 100 960 413.47 1.77 164.75 1.21 17.00 248.53 1.34 4.14 1143.22  0.49
75 9,12 100 960 400.85 1.79 148.01 1.15 24.00 252.61 1.48 4.21 1161.99  0.50
74 9,12,30 100 960 397.11 1.96 134.92 1.11 21.00 26197 1.58 4.37 1205.08 0.51
73 9,12,30,14 100 960 384.42 1.71 113.67 0.92 16.00 270.59 1.24 451 124472 0.53
72 9,12,30,14,11 100 960 371.53 1.77 101.73 0.80 21.00 269.59 1.55 4.49 1240.11  0.53
71 9,12,30,14,11,1 100 960 358.56 1.58 90.68 0.75 10.00 267.78 1.29 4.46 1231.80  0.53
70 9,12,30,14,11,1,23 100 960 345.61 1.75 82.16 0.81 6.00 263.39 138 4.39 1211.61 0.52
65  9,12,30,14,11,1,23,49,163,54,94,114 100 960 319.90 1.52 68.23 0.63 6.00 251.61 1.38 4.19 1157.40 0.49
60  9,12,30,14,11,1,23,116,28,121,122,126,49,163,54,94,114 100 960 292.88 1.51 56.17 0.66 2.00 236.68 1.35 3.94 1088.75  0.46

9,12,30,14,11,1,23,116,28,121,122,126,49,163,54,94,114,
% 75,112,113,78,20,24,109,115,43,117 100 960 236.91 1.47 32.90 0.54 4.00 203.96 1.30 3.40 938.23  0.40

9,12,30,14,11,1,23,116,28,121,122,126,49,163,54,94,114,
40  75,112,113,78,20,24,109,115,43,117,36,93,81,57,92,97,98,

19,104,40 100 960 176.81 1.01 18.39 0.36 5.00 158.37 0.97 2.64 728.51 031

9,12,30,14,11,1,23,116,28,121,122,126,49,163,54,94,114,
30 75,112,113,78,20,24,109,115,43,117,36,93,81,57,92,97,98,

19,104,40,66,64,76,44,80,77,71,85,79,34 100 960 136.46 0.96 11.77 0.32 3.00 124.66 0.98 2.08 573.45 024

9,12,30,14,11,1,23,116,28,121,122,126,49,163,54,94,114,

75,112,113,78,20,24,109,115,43,117,36,93,81,57,92,97,98,
2 19,104,40,66,64,76,44,80,77,71,85,79,34,41,25,46,48,58,33,

53,62,63,56 100 960 97.89 0.82 6.84 0.20 1.00 91.04 0.82 1.52 418.77  0.18

9,12,30,14,11,1,23,116,28,121,122,126,49,163,54,94,114,

75,112,113,78,20,24,109,115,43,117,36,93,81,57,92,97,98,
10 19,104,40,66,64,76,44,80,77,71,85,79,34,41,25,46,48,58,33,

53,62,63,56,15,21,27,31,39,32,37,17,42,38 100 960 51.92 0.66 1.98 0.23 3 4991 0.65 0.83 229.57  0.10
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SKU Area, Box Size, L, W, H, Bin P- Face Qty. | Depth Qty. | High Qty. | Slotting | Dimention | Shelf
D m’ m’ m m m | Qty. | Face (1) @) 3) Qty. 12,3) | Oty.
2 0.655608 | 0.004032 | 0.24 | 0.14 | 0.12| 162 0.24 8.25 4.86 2.50 192 8.4.2 3.0
4 0.599080 | 0.004032 | 024 | 0.14| 0.12| 148 0.24 8.25 4.86 2.50 160 8.4.2 2.5
7 0.591183 | 0.004032 | 0.24 | 0.14 | 0.12| 146 0.24 8.25 4.86 2.50 160 8.4.2 2.5
6 0.586830 | 0.004032 | 024 | 0.14| 0.12| 145 0.24 8.25 4.86 2.50 160 8.4.2 2.5
8 0.446209 | 0.003289 | 0.23 | 0.13 | 0.11 | 135 0.13 15.23 2.96 2.73 135 15.3.2 1.5
1 2.131940 | 0.016128 | 0.24 | 0.28 | 0.24| 132 0.24 8.25 243 1.25 136 8.2.1 8.5
3 1.901884 | 0.016128 | 0.24 | 0.28 | 0.24| 117 0.24 8.25 243 1.25 120 8.2.1 7.5
10 0.463431 | 0.004032 | 0.24 | 0.14| 0.12| 114 0.24 8.25 4.86 2.50 128 8.4.2 2.0
13 0.437506 | 0.004032 | 024 | 0.14| 0.12| 108 0.24 8.25 4.86 2.50 128 8.4.2 2.0
16 0.427296 | 0.004032 | 024 | 0.14| 0.12| 105 0.24 8.25 4.86 2.50 96 8.4.2 1.5
5 1.705261 | 0.016128 | 024 | 056 | 0.12 | 105 0.24 8.25 1.21 2.50 104 8.1.2 6.5
15 0.410639 | 0.004032 | 0.24 | 0.14 | 0.12| 101 0.24 8.25 4.86 2.50 96 8.4.2 1.5
21 0.409597 | 0.004032 | 0.24 | 0.14 | 0.12 | 101 0.24 8.25 4.86 2.50 96 8.4.2 1.5
27 0.381887 | 0.004032 | 0.24| 0.14 | 0.12| 94 0.24 8.25 4.86 2.50 96 8.4.2 1.5
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SKU | Shelf Location Slotting | Shelf SKU | Shelf | Location | Slotting | Shelf SKU | Shelf | Location | Slotting | Shelf
ID | no. Qty. | Qty. ID | no. Qty. | Qty. ID | no. Qty. | Qty.
1 |19/20(ab,c,de,f/abe| 136 8.5 34 8 |ab,c 60 3 71 11 |b 64 1
2 6 |def 192 3 36 7 |abe 60 3 78 16 |f 32 1
3 |23/24|abec,def/ab 120 7.5 37 15 |f 64 1 79 16 |e 64 1
4 12 |def 160 2.5 38 3 |f 64 1 80 | 10 |c 64 1
51 5/4 |abedef/ a 104 6.5 39 [ 22 (e 64 1 81 10 |d 64 1
6 24 |de.f 160 25 40 7 |def 48 3 85 10 |e 64 1
7 18 |de,f 160 2.5 41 10 |a 64 1 92 18 |a 64 1
8 4 |ef 135 1.5 42 9 |f 64 1 93 16 |d 64 1
10 1 Jef 128 2 43 | 20 |c,de 40 2.5 9 | 20 |f 32 1
11 | 2/3 |ab,c,def/ab 64 8 44 14 |c.d 64 2 97 | 22 |b 64 1
13 21 |ecd 128 2 46 16 |a 64 1 9% | 22 |a 64 1
15 3 |de 96 1.5 48 17 [f 64 1 104 11 |d 64 1
16 3 Jed 96 1.5 49 [ 11 [ef 32 2 1091 6 |b 64 1
17 4 labec 80 2.5 53 16 |b 64 1 12| 21 |b 64 1
19 13 ]abec,de.f 60 6 54 1 14 |ef 32 2 1131 21 |a 64 1
20 15 |ab,c,de 40 5 56 | 12 |c 64 1 114 12 |d 32 0.5
21 8 |de 96 125 571 22 Jed 64 2 1151 6 |a 64 1
23 17 |ab,c,de 40 5 58 18 [b 81 1 116 | 16 |c 64 1
24 9 labec,de 40 5 62 12 |a 64 1 171 11 |ec 64 1
25 21 |ef 64 2 63 12 |b 64 1 121 6 |c 32 0.5
27 8 Jef 96 1.5 64 [ 11 |a 64 1 1221 6 |c 32 0.5
28 1 |abed 40 4 66 | 10 |b 64 1 126 18 |d 32 0.5
31 24 |bc 96 1.5 71 10 [f 64 1 163 24 |d 64 0.5
32 2 |f 63 1 75 4 |[de 48 1.5
33 14 |ab 64 2 76 | 18 |c 64 1
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1. A9819MSAIUIUAT Labor Efficiency, U
N5l SKU %agay 2
f; = 15.09 gruneiiuns

Pj = 3742 A54
3742

v15.09

U= =963.2947

2. A198N9N1IA1MIN Net Benefit 12835 Linear Search

nsaN 1:F {2}

vi Saving Restock cost Net Benefit
SKU
(m3) (s x pi) (cr x firvi) (mins)
2 42.654 | 1.81x3,742 | 14.95 x (15.09/42.654) 6,767.7

o J =

H 1< Y <3 : !
NaaW‘ﬁ"U’tNﬂSmﬁ i unaInnIsdanumnie SKU w#ugav 2 Cd]);\(]ﬁﬂﬂl Labor

v
= =

Efficiency gafigaiiioasienisidedlu FPA Tasnan1sauiaazIa Total Net Benefit 11y

L)

6,767.7 U0 130 112.80 1114

]
A0

9 '
NAUURIMTINY SKU e la)Adia1 Labor Efficiency 709090LAaLAUIN Total net
A Y o Aq Y A
Benefit Ulﬂliﬂﬂ“]i]uﬂill‘nﬂ SKUs 131191131 SKUSs VlclﬁﬂT Total Net Benefit nnga

nFAIN 2 : F {2,4}

vi Saving Restock cost net benefit
SKU
(m3) (s x pi) (cr x fi/vi) (mins)
2 22.543 | 1.81 x3,742 | 14.95 x (15.09/22.543) 6763.0
4 20.111 | 1.81 x3,126 | 14.95x(12.60/20.111) 5648.7
Total net benefit 12,411.7

o A I v & vy o
AAANTUDINTUN 2 L‘]J“L!Nainﬂﬂﬁi]ﬂlﬂﬂ SKU vilatav 2 azvivigma 4 "l’;m&nuiu

FPA Tagaz 14 total net benefit 11111 12,411,749 %39 206.86 2114
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SKU ID CDF of Pick Pick Qty.
1 0.00,0.02,0.04,0.36,0.80,0.91,0.92,0.94,0.97,0.99,1.00 1,2,3,4,5,6,7,8,9,10,11
3 0.06,0.32,0.79,0.92,0.93,0.96,0.99,1.00 2,3,4,5,6,7,8,9
11 0.02,0.37,0.89,0.93,0.97,0.99,1.00 1,2,3,4,5,6,7
14 0.08,0.62,0.92,0.96,0.99,1.00 1,2,3,4,5.6
19 0.28,0.88,0.97,0.99,1.00 1,2,3.4,5

21 0.79,0.98,0.99,1.00 12,3.4

24 0.28,0.91,0.97,0.99,1.00 12,3,4,5

28 0.39,0.93,0.98,0.99,1.00 1,2,3.4,5

49 0.74,0.92,0.97,0.99,1.00 1,2,3.4,5

12 0.02,0.57,0.90,0.94,0.97,0.98,0.99,1.00 1,2,3,4,5,6,20,30

23 0.25,0.90,0.95,0.99,1.00 12,345

39 0.97,1.00 1,2

40 0.83,0.99,1.00 12,3

54 0.94,1.00 1,2

62 0.98,1.00 1,2

63 0.98,1.00 1,2

93 0.99,1.00 1,2

126 0.98,1.00 1,2

5 0.02,0.16,0.76,0.92,0.94,0.98,0.99,1.00 1,2,3,4,5,6,7,8

9 0.01,0.04,0.16,0.38,0.61,0.76,0.85,0.90,0.94,0.96,0.97,0.98, 1,2,3,4,5,6,7,8,9,10,11,12,13,
0.99,1.00 16

20 0.28,0.79,0.95,0.98,0.99,1.00 1,2,3,4,5.6

34 0.84,0.98,0.99,1.00 12,3.4

36 0.85,0.98,0.99,1.00 12,3.4

43 0.70,0.94,0.98,0.99,1.00 1,2,3.4,5

58 0.99,1.00 12




a Y 9y 2 1
@]13’]\1ﬂ13ﬂ53ﬂ’]ﬂﬂ53~1']mf’\lfnuﬁ@\iﬂ']iﬂ']ﬂm@ﬂ;!aiuﬂﬂ@ (919)
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SKU ID CDF of Pick Pick Qty.
97 0.99,1.00 1,2
98 0.99,1.00 1,2
2 0.01,0.02,0.09,0.36,0.59,0.88,0.95,0.96,0.97,0.98,0.99,1.00 4,5,6,7,89,10,11,15,16,17,18
4 0.01,0.10,0.45,0.75,0.96,0.97,0.98,0.99,1.00 4,5,6,7,8,12,13,14,15
6 0.01,0.02,0.04,0.11,0.23,0.50,0.72,0.86,0.95,0.97,0.98,0.99,1.00 1,2,3,4,5,6,7,8,9,10,11,13,15
7 0.01,0.02,0.04,0.21,0.50,0.76,0.93,0.95,0.96,0.97,0.98,1.00 2,3,4,5,6,7,8,9,11,12,14,15
8 0.01,0.22,0.35,0.37,0.39,0.44,0.62,0.72,0.92,0.94,0.97,0.98,
0.99,1.00 1,2,3,4,5,6,7,8,9,10,11,12,15,17
10 0.01,0.24,0.74,0.95,0.96,0.97,0.99,1.00 2,3,4,5,6,7,8,9
15 0.02,0.05,0.12,0.17,0.24,0.51,0.73,0.93,0.95,0.96,0.97,0.99,1.00 1,2,3,4,5,6,7,8,9,10,13,14,15
17 0.13,0.62,0.95,0.96,0.97,0.99,1.00 3,4,5,6,8,9,11
25 0.02,0.31,0.83,0.96,1.00 2,3,4,5,8
31 0.06,0.58,0.96,0.97,0.98,1.00 2,3,4,5,6,7
33 0.03,0.45,0.95,0.96,0.98,0.99,1.00 2,3,4,5,7,8,9
37 0.06,0.78,0.96,0.98,0.99,1.00 1,2,3,4,5,7
38 0.07,0.79,0.97,0.99,1.00 1,2,3,4,5
41 0.12,0.85,0.96,0.99,1.00 1,2,3,4,5
42 0.09,0.78,0.96,0.99,1.00 1,2,3,4,5
46 0.19,0.91,0.97,0.99,1.00 1,2,3,4,5
48 0.19,0.89,0.98,0.99,1.00 1,2,3,4,5
53 0.33,0.96,0.97,0.99,1.00 1,2,3,4,5
56 0.28,0.96,0.98,1.00 1,2,3,4
57 0.02,0.55,0.96,0.97,0.99,1.00 1,2,3,4,5,6
64 0.20,0.47,0.96,0.97,0.99,1.00 1,2,3,4,5,6
66 0.49,0.97,0.99,1.00 1,2,3,4
71 0.18,0.91,0.98,1.00 1,2,3,4




a 9 Y = J
@nﬁ']\?ﬂ'lﬁﬂigﬂWﬂ‘IJilJ'lﬂlﬂT]ll@]@\‘]ﬂ’]'i%'lﬂsllf)yjaclu@ﬂﬁ (919)

SKU
ID CDF of Pick Pick Qty.
75 0.08,0.79,0.96,0.99,1.00 1,2,3,4,5
76 0.54,0.97,0.99,1.00 1,2,3,4
71 0.63,0.98,1.00 1,2,3
79 0.64,0.98,0.99,1.00 1,2,3,4
80 0.58,0.97,0.99,1.00 1,2,3,4
81 0.67,0.97,1.00 1,2,3
85 0.63,0.97,0.99,1.00 1,2,3,4
109 | 0.90,1.00 1,2
114 | 0.77,0.98,1.00 1,2,3
115 | 0.88,0.99,1.00 1,2,3
116 | 0.93,1.00 1,2
117 | 0.91,1.00 1,2
121 0.92,1.00 1,2
163 | 0.05,1.00 1,2
16 0.01,0.07,0.56,0.95,0.96,0.97,0.99,1.00 1,2,3,4,5,6,7,8
27 0.01,0.33,0.90,0.97,0.98,0.99,1.00 1,2,3,4,5,6,7
30 0.01,0.03,0.09,0.41,0.70,0.80,0.90,0.96,0.97,0.98,1.00 | 3,4,5,6,7,8,9,10,12,14,15
32 0.01,0.36,0.94,0.97,0.98,0.99,1.00 1,2,3,4,5,6,7
78 0.09,0.78,0.96,0.99,1.00 1,2,3,4,5
92 0.75,0.98,1.00 1,2,3
94 0.32,0.91,0.98,0.99,1.00 1,2,3,4,5
104 | 0.85,0.99,1.00 1,2,3
112 ] 0.91,0.99,1.00 1,2,3
113 | 0.87,0.99,1.00 1,2,3
122 ] 0.93,0.99,1.00 1,2,3

78



a 9 Y = J
@I'li']\iﬂ'liﬂigﬂWﬂﬂijJ'lﬂlﬂ’NN@]@\?ﬂ'ﬁ%’]ﬂm@yjaiu@ﬂ@] (919)

SKU ID

CDF of Pick

Pick Qty.

13

0.15,0.53,0.93,0.96,0.98,0.99,1.00

4,5,6,7,10,11,12

44

0.28,0.85,0.96,0.97,0.99,1.00

2,3,4,5,6,7
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A59NINTZ18Y01 Inter-arrival Time 3nToya luodn

SKU ID CDF of Inter-arrival Time Inter-arrival Time
1 0.96,0.97,0.98,0.99,1.00 2,4,8,10,12
3 0.96,0.97,0.98,0.99,1.00 2,4,8,10,12
11 0.95,0.97,0.98,1.00 2,4,8,10
14 0.95,0.97,0.98,0.99,1.00 2,4,8,10,12
19 0.95,0.97,0.98,0.99,1.00 2,4,8,10,12
21 0.94,0.97,0.99,1.00 2,4,8,10
24 0.95,0.97,0.98,0.99,1.00 2,4,8,10,12
28 0.95,0.97,0.98,0.99,1.00 2,4,8,10,12
49 0.64,0.82,0.90,0.94,0.96,0.97,0.98,0.99,1.00 2,4,6,8,10,12,14,16,18
12 0.96,0.97,0.98,0.99,1.00 2,4,8,10,12
23 0.96,0.97,0.98,0.99,1.00 2,4,8,10,12
39 0.33,0.79,0.92,0.95,0.97,0.98,0.99,1.00 2,4,6,8,10,12,14,16
40 0.83,0.96,0.97,0.98,0.99,1.00 2,4,6,8,10,12
54 0.72,0.96,0.97,0.98,0.99,1.00 2,4,6,8,10,12

62 0.15,0.52,0.80,0.89,0.93,0.95,0.97,0.98,0.99,1.00 2,4,6,8,10,12,14,16,18,22

63 0.16,0.49,0.79,0.91,0.94,0.96,0.98,1.00 2,4,6,8,10,12,14,16

93 0.06,0.22,0.50,0.78,0.87,0.90,0.93,0.97,0.98,1.00 2,4,6,8,10,12,14,16,18,24

126 0.12,0.53,0.86,0.91,0.96,0.98,0.98,1.00 2,4,6,8,10,12,14,16
5 0.95,0.97,0.98,0.99,1.00 2,4,8,10,12

9 0.95,0.96,0.97,0.98,0.99,1.00 2,4,6,8,10,12

20 0.92,0.96,0.97,0.98,0.99,1.00 2,4,6,8,10,12

34 0.86,0.95,0.96,0.98,0.99,1.00 2,4,6,8,10,12

36 0.87,0.95,0.96,0.98,0.99,1.00 2,4,6,8,10,12

43 0.74,0.88,0.91,0.95,0.96,0.97,0.98,1.00 2,4,6,8,10,12,16,18
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AITNMINTZIBV04 Inter-arrival Time nToyalueda (fo)

SKU ID CDF of Inter-arrival Time Inter-arrival Time
58 0.12,0.46,0.82,0.89,0.95,0.96,0.97,0.98,0.99,1.00 2,4,6,8,10,12,14,16,18,20
97 0.10,0.23,0.44,0.69,0.83,0.89,0.93,0.95,0.97,0.99,1.00 2,4,6,8,10,12,14,16,18,20,22
98 0.10,0.24,0.47,0.74,0.85,0.89,0.91,0.93,0.95,0.97,0.98,

0.99,1.00 2,4,6,8,10,12,14,16,18,20,22,24,26
2 0.90,0.99,1.00 8,16,24
4 0.91,1.00 8,16
6 0.91,0.99,1.00 8,16,24
7 0.89,0.99,1.00 8,16,24
8 0.89,1.00 8,16
10 0.90,1.00 8,16
15 0.86,0.98,0.99,1.00 8,16,24,32
17 0.91,0.99,1.00 8,16,24
25 0.92,0.99,1.00 8,16,24
31 0.91,1.00 8,16
33 0.92,1.00 8,16
37 0.90,1.00 8,16
38 0.91,1.00 8,16
41 0.90,1.00 8,16
42 0.90,0.99,1.00 8,16,24
46 0.90,0.99,1.00 8,16,24
48 0.91,0.99,1.00 8,16,24
53 0.90,1.00 8,16
56 0.90,1.00 8,16
57 0.90,1.00 8,16
64 0.76,0.89,0.93,0.96,1.00 8,16,24,32,40




ATNNTNTZI18V04 Inter-arrival Time 3nToyalusda (Av)
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SKU ID CDF of Inter-arrival Time Inter-arrival Time

66 0.91,1.00 8,16

71 0.90,1.00 8,16

75 0.91,0.99,1.00 8,16,24
76 0.91,0.99,1.00 8,16,24
77 0.90,1.00 8,16

79 0.90,0.99,1.00 8,16,24
80 0.91,1.00 8,16

81 0.90,1.00 8,16

85 0.90,1.00 8,16
109 0.85,1.00 8,16
114 0.89,1.00 8,16
115 0.84,1.00 8,16
116 0.84,1.00 8,16
117 0.83,0.97,1.00 8,16,24
121 0.81,0.97,1.00 8,16,24
163 0.06,0.11,0.23,0.78,0.89,1.00 8,16,24,32,40,48
16 0.93,0.99,1.00 8,16,24
27 0.92,0.99,1.00 8,16,24
30 0.92,0.99,1.00 8,16,24
32 0.93,0.99,1.00 8,16,24
78 0.93,0.99,1.00 8,16,24
92 0.92,0.99,1.00 8,16,24
94 0.91,0.99,1.00 8,16,24
104 0.88,0.99,1.00 8,16,24
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SKU ID CDF of Inter-arrival Time Inter-arrival Time
112 0.88,0.98,1.00 8,16,24
113 0.84,0.98,1.00 8,16,24
122 0.83,0.97,1.00 8,16,24
13 0.94,1.00 8,16
44 0.93,1.00 8,16
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