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Evolution of Advanced Planning Systems
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Material planning only; sequential by level; no 

constraints; limited policies

MPS/

MRP

Capacity planning only; local constraints; limited 

modeling;  low granularity; limited policies
MRP II 

/ CRP

Capacity planning only; local 

constraints; more modeling capabilities

Finite Capacity

Schedulers (FCS)

Sequential material and capacity; local constraints  

with backward propagation; limited policies
APS

Simultaneous material and capacity across 

levels; limited control; “black box”
APS II

Simultaneous material and capacity 

across levels;  high granularity; full 

visibility; broader scope; integrated 

reporting; fast and efficient

APS III

1960s

1970s

1980s

1990s

2000s

2010s
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The 4 Pillars of a Planning System
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1 Modeling Capabilities

Can the system 

model the supply

chain and 

constraints 

correctly?

2 Powerful Algorithm

Can the solver

Optimize and

Create a plan 

as desired? 

3 User Interface

Can users 

analyze and 

understand 

the plan? 

4 Integration

Can the system 

easily connect 

with needed

Data sources?
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Modeling

 Model the supply change accurately
 Constraints, Capacity, Alternates, Attributes, Multiple 

Outputs

 “Real” Scenario Planning

 Use Model for multiple purposes
 Production / Master / S&OP / Budget plans

 Be able to Prioritize

 Granularity Options
 Bucketed Planning
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Telescopic Buckets
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Capacity Examples
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Mixer 2
Hours

24 

12 Soy Soy Dair Dair Dair Egg * * Campaign

Or Schedule

Dair

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 Time

Mixer1   Mixer2 Packaging

Flour

Tortilla Mix

Alternate Resources: 

1. Can have different Yields 

2. Can have different Efficiency

Capacity  – Mixer 1

Hours

24 

Egg

12 Egg Egg Egg Egg Egg or Dair Dair * Campaign

Dair Schedule

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 Time

Maintenance Change Over MaintenanceChange Over

Wild card
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Routing Example
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1 Day

Cool down

Time

Run

Time

Queue

Time

6 Hours

Run

Time

Consumes

Capacity

Consumes

Capacity

Idle Time

Mixer Pack

Max 2 Days

Transit

Time

6 Hours

Mixer WIP

Queue

Time

Pack WIPTransit WIP

Max LT = 3.5 Days, Min LT = 1.5 Days

Mixer 

Staging Capacity = 2,000 Kg
Pack

Staging Capacity = 3,000 Kg

Idle 

Time

Max Production Lead Time 5 Days 
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Algorithm

 Create a plan as Desired

 Across Levels and Simultaneous Material and 
Capacity resolution

 Know all the Constraints before making a decision

 Be able to control what constraints that are “hard” vs 
“soft”

 Be able to understand the algorithm

 Avoid “Black Box” syndrome
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What is a good Plan?

 Optimized? 

 Be able to configure the system so that the results 

are like the “human” planner would make them

 Empower Planners

 Able to influence the plan/algorithm to get the desired 

results

“Our planners use to be the last in the office to leave, after 

implementing iPlanner, they were the first to leave, at the same time we 

improved our ability to execute to our plan from 78% to 94%” 
Seungmin Lee, Dongbu Steel 
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Process 5

Process 4

Process 3

Process 2

Process 1

Material Availability Time 

Due Date Delay 

DCST

Due Date

Capacity Feasibility

CST

Minimize WIP/ Inventory 

Material Infeasibility

SCST 

 Maximize Utilization

Algorithm Concepts
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P
1

 O
rd

e
rs

 1
-3

P
2

 O
rd

e
rs

 4
-6

P
3

 O
rd

e
rs

 7
-9

P1 Orders 1-3

Resource X Capacity = 3

P2 Orders 4-6

Resource Y Capacity = 3

P3 Orders 7-9

Sequential, Level by Level Planning Sample

Resource A Capacity = 9

Resource Z Capacity = 3

• Balanced supply chain with Resource A capacity of 9 per period feeding resources X,Y, and Z, 

each with capacity of 3 per period
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P
1

 O
rd

e
rs

 1
-3

1

Resource X Capacity = 3

Resource Y Capacity = 3

Greedy, Level by Level Execution

Resource A Capacity = 9

• PROBLEM: After 1/3 of period, Resource A has finished all P1 orders for Resource X, but Resource 

X can only complete 1 order, so 2 orders worth of intra-operation inventory sit idle

• PROBLEM: After 1/3 of period, Resource Y and Resource Z capacity remains idle

Resource Z Capacity = 3

2-3

Under-

Utilization

Under-

Utilization

Idle WIP

Inventory
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2

5

8

3

6

9

1

Resource X Capacity = 3

Resource Y Capacity = 3

Synchronized Planning Across Multiple Levels

Resource A Capacity = 9

1) Algorithm simultaneously considers impact across multiple levels to minimize WIP by only 

planning orders to align with feasible times for subsequent operations

2) After 1/3 of period, orders 1, 4, and 7 are planned in that sequence so that WIP is minimized 

and capacity utilization is maximized

3) Across the full period, this smoothes distribution of orders across Resource X, Y and Z to 

maintain capacity utilization.  

Resource Z Capacity = 3

4

7

1

4

7

2

5

8

3

6

9
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User Interface

 Intuitive and Ease of use
 Easy Navigation

 Understand reasons for delays/Shortages

 Fast Decision Cycle Time
 Integrated

 Configurable/Extendable

 Accessibility
 Web, Mobile

 Interactive and Collaborative workflows

 Broader Audience

14
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Broader Audience
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1 Executives

Dashboards

4 Suppliers and Customers

Information Sharing 

3 Planners

Detailed Analysis

2 Mid Level Management

Reports
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Summary
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1 Modeling Capabilities

Can the system 

model the supply

chain and 

constraints 

correctly?

2 Powerful Algorithm

Can the solver

Optimize and

Create a plan 

as desired? 

3 User Interface

Can users 

analyze and 

understand 

the plan? 

4 Integration

Can the system 

easily connect 

with needed

Data sources?
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Q & A

17


