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Make-to-stock End items End items Single-level master 
schedule

Make-to-order
DLT ≥ PLT

None required End items from actual
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Single-level master 
schedule

Make-to-order
DLT<PLT
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DLT - Delivery Lead Time
PLT - Product Lead Time

MS Time Fences
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customer orders now only indicate that 65 of those mattresses have actually been sold, the 
sales group has another 35 mattresses “available to promise” for delivery during that week. 
This can be a powerful tool for coordinating sales and production activities.

Understand how the MRP 
system is structured.

LO 21–2
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Firm customer orders

Master Production Schedule Time Fencesexhibit  21.3

MATERIAL REQUIREMENTS PLANNING  
SYSTEM STRUCTURE
The material requirements planning portion of manufacturing activities most closely interacts 
with the master schedule, bill-of-materials file, inventory records file, and output reports as 
shown in Exhibit 21.4.

Each facet of Exhibit 21.4 is detailed in the following sections, but essentially the MRP 
system works as follows: The master production schedule states the number of items to be 
produced during specific time periods. A bill-of-materials file identifies the specific materials 
used to make each item and the correct quantities of each. The inventory records file contains 
data such as the number of units on hand and on order. These three sources—master produc-
tion schedule, bill-of-materials file, and inventory records file—become the data sources for 
the material requirements program, which expands the production schedule into a detailed 
order scheduling plan for the entire production sequence.

Demand for Products
Product demand for end items comes primarily from two main sources. The first is known 
customers who have placed specific orders, such as those generated by sales personnel, or 
from interdepartment transactions. These orders usually carry promised delivery dates. There 
is no forecasting involved in these orders—simply add them up. The second source is the 
aggregate production plan (described in Chapter 19). The aggregate plan reflects the firm’s 
strategy for meeting demand in the future. The strategy is implemented through the detailed 
master production schedule.

In addition to the demand for end products, customers also order specific parts and com-
ponents either as spares or for service and repair. These demands are not usually part of the 
master production schedule; instead, they are fed directly into the material requirements plan-
ning program at the appropriate levels. That is, they are added in as a gross requirement for 
that part or component.

Bil l -of-Materials
The bill-of-materials (BOM) file contains the complete product description, listing the mate-
rials, parts, and components; the quantity of each item; and also the sequence in which the 
product is created. This BOM file is one of the three main inputs to the MRP program. (The 
other two are the master schedule and the inventory records file.)

Bill-of-Materials (BOM)
The complete product 
description, listing the 
materials, parts, and 
components; the quantity 
of each item; and also the 
sequence in which the 
product is created.
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Assembly Production Procurement. Aggregate plan

Production Lead Time

Zone 1 Zone 2 Zone 3

Master Schedule

Aggregate Production Plan

DTF PTFToday

Zone 3 – future planning
Zone 2 – changes have a cost
Zone 1 – changes should be avoided

Demand Time Fence  (DTF)
Planning Time Fence (PTF)



Definitions
² Forecast: expected demand in a period
² Actual Demand: demand manifested in a period (quantity sold

or orders confirmed)
² Master Schedule: quantity of items scheduled to be available in 

a period
² Projected Available Balance (PAB): Expected value of items in 

stock at the end of the period
² Available to Promise (ATP): Scheduled but not yet committed

production to meet customer orders not yet expressed.
ATP is the difference between the number of units currently
included in the MS and firm customer orders
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Demand Time Fence  (DTF)
Planning Time Fence (PTF)

The DTF does not take into account 
the demand forecasts

The logic is that demand forecasting turns into orders

MS Format
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PAB(1) = PAB(0) + MS(1) – A(1) – S

PAB(i) = PAB(i – 1) + MS(i) – A(i),  per i≠1

PAB(i) = PAB(i – 1) + MS(i) – A(i) – F(i)

# period ≤ DTF

# period > DTF

PAB - Calculation

PAB(i) “Projected Available Balance”
MS(i) “Master Schedule”
A(i) “Actual Demand”
F(i) “Forecast”
S “Safety Stock”
If the PAB becomes negative, this indicates a stock-out at the 
end of the period
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ATP(1) = PAB(0)+MS(1)− A( j)
j=1

LT

∑

ATP(i) = MS(i) - A( j)
j=i

i+LT −1

∑     per i ≠ 1

ATP - Calculation

MS(i) “Master Schedule”: quantity scheduled and available for 
sale at the end of the period

ATP(i) “Available to Promise”: quantity calculated in each
period i where MS(i) ≠ 0

A(j) “Actual Demand”
quantity committed for orders between the production 
period i and the following Master Schedule Receipt
period (this excluded) when new batches will be 
produced and available for sale
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A( j)
j=i

i+LT −1

∑



Example 1 – Single Level MS
Data
• Lead time, DTF, PTF, Lot size, S
• Inventory at period 0
• Forecast at each period
• Actual demand at each period
• Master schedule at each period
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Item DTF 2 weeks
Part number PTF 7 weeks
Lead time 2 weeks
Lot size 20 units
Safety stock 2 units

Forecast 0 0 12 2 10 2 18 2
Actual Demand 15 5 4 2 5
Master Schedule 20 20 20 20
Projected Available Balance 9 4 8 4 9 7 9 7
Available to Promise 6 14 15 20

1 2 3 4

6

Period
5 6 7 8

Example 2 – Two Levels MS
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Motor
(1/2)

Gearbox
(1/3)

Interior
(1/4)

Body
(1/5)

VEICHLES (120 products)

PALNNING BILL (modular) (14 options)

Mot.A (60%)

Mot.B (40%)

Int.C (40%)

Int.D (30%)

Int.E (20%)

Int.F (10%)

G.G (60%)

G.H (25%)

G.I (15%)

B.J (30%)

B.K (30%)

B.L (20%)

B.M (10%)

B.N (10%)

Item vehicle
 1 2 3 4 5 6 7 8

Master Schedule 40 40 40 40 40 40 40 40
Actual Demand 40 40 35 30 20 10

Period

Item eng.A DTF 2 weeks
Part number PTF
Lead time 2 weeks
Lot size 48 units
Safety stock 2 units

Forecast 0 2 4 6 12 18 24 24
Actual Demand 26 22 20 18 12 6
Master Schedule 48 48 48 48
Projected Available Balance 25 3 27 3 27 3 27 3
Available to Promise 5 10 30 48

5

Period
5 6 7 81 2 3 4

Example 2 – Two Levels MS
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60%
Item eng.B DTF 3 weeks
Part number PTF
Lead time 2 weeks
Lot size 32 units
Safety stock 2 units  
Forecast 2 0 1 4 8 12 16 16
Actual Demand 14 18 15 12 8 4
Master Schedule 32 32 32 32
Projected Available Balance 18 0 17 1 17 1 17 1
Available to Promise 2 5 20 32

2

Period
1 2 3 4 5 6 7 8
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Item vehicle
 1 2 3 4 5 6 7 8

Master Schedule 40 40 40 40 40 40 40 40
Actual Demand 40 40 35 30 20 10

Period

40%


