IsyE 6202  Warehousing Systems

Fall 2002

Spyros Reveliotis

Homework #2

Due Date: 10/3/02

(video students: 10/8/02)

1. Solve problems 12.22,  12.24, 5.3 and 5.10 in the attached pages.

Problem corrections and hints:

a. For problem 12.24, assume that (i) the direction of motion on the left perpendicular aisles – i.e., those close to the receiving station A – points away from that station, and that (ii) the perpendicular aisles in the middle of the facility are bi-directional. These corrections are necessary since under the depicted directions, the external horizontal aisles of the facility are inaccessible. Also, in your computations, assume that each storing (resp., retrieving) trip to a location starts from docking station A (resp., B) and finishes at the same station, and it follows the shortest possible path.

b. For problem 5.3, variables xi, i=1,2,3, are discrete, with:

x1 ( {51, 52, …, 100},  x2 ( {1, 2, …, 200},   x3 ( {101, 102, …, 200}

    
and taking their respective values according to a (discrete) uniform distribution.

2.   Consider the Example 5.3 from Francis, McGinnis and White on service-level based storage sizing, presented in class, and solve optimally the following variation of that problem: The three products 1, 2 and 3, have been assigned 12, 18 and 24 storage locations, respectively, but currently there exist another 5 locations, which have been released by the termination of some other SKU’s and that are to be distributed among these three products. Assign them optimally in the three products in a way that maximizes the probability of no storage shortage, across all the three SKU’s. What is this maximal probability?
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monthly load rate for each re shown in the following table. Determine
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DEVELOPING ALTERNATIVES: QUANTITA

Part Four
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equal sized (20 ftx20 ft) machines are grouped into
1. The material handling device is a two-way shuttle cart system. The pickup
station(s) for each type of machine is shown in the figure below. The
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ormation is given in the table.
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( 5.3.\ Dedicated storage is to be used for three product classes (1,2, and 3). Storage require-

\__/ ments for the classes are statistically independent and distributed as follows:

flxr) = 0.020, 50 < x, < 100
f(x2) = 0.005, 0 < x, < 200
fxs) = 0.010, 100 < x5 < 200

Determine the minimum amount of space required for the probability of a storage space
shortage to be no greater than 0.25

. Dedicated storage is to be used for three product classes (1, 2, and 3). Storage demands
oceur randomly and independently. Inventory levels are distributed continuously and
uniformly over the following ranges:

Product Range

(0,50)
(0,100)
(50,100)

(a) Space exists for 200 units to be stored. Assign slots to products to minimize the
probability of a storage space shortage occurring.

(b) If the probability of a storage space shortage is to be no greater than 0.80, how much
space should be assigned to each product to minimize the total amount of space
required?

Suppose that each storage space costs $20 per day and each space shortage costs

$40. The inventory levels are daily levels; how much space should be assigned each
product to minimize expected cost?

. Suppose that the dedicated storage requirements for individual products are statistically
independent and distributed as follows:

Product

Storage requirement
(storage positions) A c

0 0.1 . 0.4
10 — . —
20 0.2 . 0.3
30 — 5 —
40 0.3 . 0.2
50 — . —
60 0.4 . 0.1

(a) Determine the minimum number of storage positions having a probability no
greater than 0.30 of a storage space shortage.

(b) Determine the allocation of 160 storage positions among the four products that will
minimize the probability of a space shortage.

5.6. Consider a storage problem involving dedicated storage of five products: oats, peas,
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Suppose that it costs $30 per storage position to construct the storage space. Alterna-
tively, space can be rented at a cost of $4 per storage position per period. Assume that
constructed space will have no salvage value at the end of the planning horizon of 20
periods. How much space should be constructed to minimize total costs over the 20
periods?

. Rework Problem 5.8 with the following modification. The cost required to construct
storage space is given as follows:

Amount of spae built  Cost per position

$35
30
26
23
21
20

. Storage space is to be provided to meet the forecast shown below. Space can be provided
“internally” by constructing space or “externally” by leasing space. Suppose thatit costs
$63 per storage position to construct storage space. Alternatively, leased space can be
provided at a cost of $0.30 per storage space per period. Assume that constructed space
will have no salvage value at the end of 500 periods. How much space should be
constructed to minimize total costs over the 500 periods? The demands are for each
period over the stated interval (e.g., 2500 storage positions are required for each of the
first five periods).

Periods)  Demand |  Period(s)

2500 237-261
2750 262-302
3000 303-340
3200 341-396
4000 397415
3600 416424
3500 425-448
3200 449-460
3000 461-478
3500 479-500

5.11. Three products (hammers, drills, and wrenches) are to be stored in 2 warehouse. The
inventory replenishment and demand patterns are as follows:





